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Abstract

Eleven children diagnosed with autistic spectrum disorder (ASD) participated in an evaluation conducted on behalf of the Ministry of Education.  Children were grouped according to the type of educational services they participated in.  The first group (five children) attended the Autism Action Precision Teaching Centre (AAPTC) for approximately half their school day and a mainstream setting for the remainder.  The second group (three children) attended a mainstream setting only and the third group (three children) received home-based therapy.  Two of these children also attended a mainstream setting.  The children were observed in their school setting(s) and home over two observation periods spanning 120 days.  Four studies were conducted with the overall aim of providing the Ministry with information regarding descriptions of the types of services provided, their costs, and the efficacy of these services in providing an effective education for children with ASD.   The first study considered the classroom observations of the children and the data were analysed by means of several observation categories: on-task behaviour; instruction from teachers, teacher-aides, or educational support workers; praise or feedback; child chosen activity; and stereotypical behaviour.  The results indicated that children at the Centre or in home-programmes received significantly higher rates of instruction, praise, and feedback; spent greater amounts of time on-task; and emitted no stereotypical behaviours.  In comparison, children in the mainstream received little by way of instruction, praise, or feedback and spent less time on-task but more time emitting stereotypical behaviours.  In the second study, classroom observations of teacher-child learning were analysed by measuring the number of instructions (Antecedents), responses to those instructions (Behaviours), and praise or feedback resulting from those responses (Consequences).  The results indicated considerable differences between the three settings in terms of the number of complete, two-term, and single components of this A-B-C contingency.  While only receiving a marginally greater rate of learn units, children at the Centre did receive considerably more complete units and unit components including feedback than did those children in home-programmes.  Children in the mainstream received very few complete learn units or learn unit components and their high rates of on-task behaviour in Study 1 comprised of large proportions of ‘down time’ rather than opportunities to learn.  A one-to-one teacher-to-child ratio did not in itself guarantee a higher rate of response opportunity. Teacher effectiveness as measured by the learn unit is discussed.  The third study focused on the play behaviour and social interaction patterns of the ten children attending mainstream kindergartens or primary schools.  These behaviours were observed during play- or lunch-time breaks in the child’s playground.  The target children differed significantly in terms of their play and social interactions from typically developing children in the same settings.  The adequacy of the provision of services for children with autism to promote social integration in the mainstream is discussed.   The final study attempted to assess the reasons for stereotypical behaviour displayed by three children in their mainstream classrooms.  A retrospective functional analysis of the behaviour was conducted using videotaped observations, with the findings indicating differing functions for stereotypy in each participant.  Possible intervention strategies for reducing stereotypic behaviours based on functional analysis are discussed, and general recommendations on the management of stereotypy in educational settings and the implications for training of education support staff are presented.  The concluding discussion of all studies centres on why children in the mainstream are receiving a relatively ineffective education in comparison with children at the Centre or in home-programmes.  

Executive Summary

The research presented in this report evaluates three educational programmes in the Auckland area for children with autistic spectrum disorders (ASD).  The research was commissioned by the Ministry of Education and carried out by the Research Centre for Interventions in Teaching and Learning at the University of Auckland. 

The evaluation was designed and implemented by Dr Rebecca Godfrey, Associate Professor Dennis Moore and Dr Claire Fletcher-Flinn in consultation with the Ministry of Education, the Specialist Education Services
, the Autistic Association and the Autism Action Precision Teaching Centre (AAPTC). Dr Angelika Anderson and Christina Birkin also contributed to sections of the research. The report represents the period between June 1, 2000 and September 30, 2001.

The three groups of programmes evaluated were the Autism Action Precision Teaching Centre (AAPTC) programme, intensive applied behaviour analysis (ABA) home-based programmes, and mainstream pre-school and school education. 

In all, four studies were conducted. The first study (Study 1) aimed to provide the Ministry with information regarding descriptions on the types of services provided, their costs and how effective the programmes were in providing education for children with ASD. This study, which represents the original scope of the evaluation, is addressed in Part 1 of this report.

Because of limitations in the scope and method of the initial study, three further analyses of the data were undertaken: an alternative analysis of classroom learning and behaviour (Study 2); a social skills analysis of social interactions and play behaviour (Study 3); and an investigation of the stereotypic behaviour of three children (Study 4). These studies are discussed in Part 2 of this report.  Part 3 presents the researchers’ conclusions and recommendations regarding educational programmes for ASD children. 

Study 1

Background

Autism is a disorder associated with impairments or deficits in three broad interacting zones of behaviour; namely, impairments in social interaction, impairments in communication, and restricted repetitive and stereotyped patterns of behaviour, interests and activities. These areas form the basis of the diagnostic criteria for autism, as specified in the American Psychiatric Association’s Diagnostic and Statistical Manual (DSM-IV). A degree of deficit in each area must be present for a diagnosis of autism to be specified. More details on the diagnostic criteria for ASD are presented in Appendix 1. 

A literature survey identified elements of best practice which were used as a framework for evaluating the effectiveness of the programmes. The best practice features identified included: early intervention; teaching language and academic skills; teaching social skills; using behavioural techniques; generalisation; dosage and intensity of treatment; assessment; decreasing maladaptive behaviour; involvement of family; integration; and an individualised programme.

The programmes

Initially, the evaluation was to look at the AAPTC and a mainstream school-based centre. A group of children in mainstream settings who received either early intervention or inclusive services support from SES was also included. The mainstream school-based centre withdrew its involvement in the evaluation and, following consultation with the Ministry of Education, it was decided to include a group of children who were receiving home therapy. Thus the three groups of programmes evaluated were AAPTC, home-based programmes and mainstream settings.

AAPTC

At the time of the evaluation, the AAPTC programme was in its first year and was still in the process of development.  The main goal of AAPTC was to implement Intensive Model (Autism) of Generative Instruction Excellence (IMAGINE) as an early intervention educational programme so that children with autism may be mainstreamed.  

The IMAGINE programme involved teaching fine, gross, and oral motor imitation; receptive and expressive communication; pre-reading and reading skills; pre-writing and writing; mathematics; and play skills. These skills were taught across several learning channels (i.e. see, do, say, hear, write, and touch).  

School routines were practiced from the moment the children arrived at AAPTC.

Parents sending their child to AAPTC also underwent training. 

Mainstream

Special needs policies were developed by the three mainstream settings (one pre-school and two schools) involved in the evaluation. The rationale for all was that children with special needs were entitled to equal educational opportunities in the areas of physical, emotional, social, and intellectual development. While the guidelines differed somewhat for each school, they shared a common purpose which was to ensure that children with special needs had their needs met and that their teachers were supported. Furthermore, they recognised that children with special education needs required extra assistance, adapted programmes or learning environments, and specialised materials or equipment to support them in regular mainstreamed education settings. 

Home-programme

There were three home-programmes involved in this evaluation. Each was different in its content and approach to therapy and reflected the age and level of functioning of the child. The parents determined the specific aims and objectives for each child, with therapists having varying roles in the programming details.  There was no common therapist, overall supervisor, or supervision from an outside organization across the programmes. Furthermore, none of these home-programmes employed one particular programme or scripted curriculum. All the programmes aimed to increase the language, academic, social, daily living, and physical and functional play skills of the child. At least one parent or therapist from each family regularly attended a home-therapy group meeting where resources and ideas were shared.

The children who participated

A total of 11 children took part in the evaluation. 

Criteria for inclusion in the evaluation were: (1) a previous diagnosis of autism had been made; (2) the parents and all staff involved in the teaching of the child gave their consent; (3) the child spoke English as a first language
; (4) the child was 8 years old or younger; and, (5) for children attending the Autism Action Precision Teaching Centre or mainstream school that they were not involved in any other intensive, home-based treatment programmes. 

Five children (three pre-school and two school-aged) attended the AAPTC for part of their school day and a mainstream setting for the remainder. Three children (two pre-school and one school-aged) received home-based therapy, with two of them also attending a mainstream setting. The third group of three children (one pre-school and two school-aged) attended a mainstream setting only. 

The children ranged from having mild-moderate to severe symptoms of autism, and their language ability varied from well-below chronological age to age appropriate. The number of hours of teacher-aide or education support worker (ESW) support varied from 50 – 100 % of the time they attended the mainstream setting.

Methodology 

The pre- and post-test measures conducted for each child included the Childhood Autism Rating Scale (CARS), Peabody Picture Vocabulary Test III (PPVT-III) and, when appropriate, the Burt Reading Test – New Zealand Revision and the Neale Analysis of Reading Ability Test 3rd edition. 

The Interview Edition of the Vineland Adaptive Behaviour Scales (VABS) was administered to the child’s primary caregiver and the Teacher Edition of VABS was given to the child’s main teacher in the target setting. 

Observational data was gathered by video-tape over two observation periods, on average 121 days apart, in each child’s main educational setting, with typically five visits made for each child. For the children attending AAPTC or a home programme who also attended a mainstream school or pre-school, additional data was gathered from their mainstream setting over one half-day. 

Using the observational data, the study analysed the time spent on various activities such as on-task behaviour; instruction from teachers, teacher-aides or education support workers (ESW); praise or feedback; child-chosen activity; and stereotypical behaviour. These are traditional methods of assessing teaching and learning which provide quantifiable but indirect measures of teaching and learning.

Home visits and observations were also made in order to establish if tasks and skills mastered in one setting had generalised to other settings and people.

The study also conducted interviews with parents and teachers regarding programme costs, effectiveness, benefits and concerns.

Results of Study 1

The results indicated that children at AAPTC or in home-based programmes received significantly higher rates of instruction, praise and feedback; spent greater amounts of time on-task; and emitted no stereotypical behaviours.

In comparison, children in the mainstream received little by way of instruction, praise or feedback and spent less time on-task but more time emitting stereotypical behaviours. 

The observational system used, however, imposed artificial ceilings on instances of instruction.  Furthermore, the definition of on-task included those times when students were awaiting the next instruction, but not actually engaged in academic activity.  Levels of ‘on-task’ behaviour reported in Study 1 might therefore be inflated.  In addition, as ‘on-task’ was only a time-based measure of dosage, it did not adequately reflect programme intensity.  Furthermore, the measures used did not capture a crucial aspect of effective instruction; that is the relationship between the instruction, the student behaviour, and the feedback given.  Consequently a second, more fine-grained analysis of the data was carried out as reported in Study 2. 

Other findings in Study 1 included information on the cost of the various programmes. The maximum amount of costs to parents for a child to attend AAPTC in 2000 was just over $19,000 (annual instruction and joining fees) plus an additional fee of AUS$5,000.00. Funding for support workers and teacher aides for children in mainstream settings was at variable rates and came from various sources including SES, ORRS funding and schools’ special education grants. For home-based programmes, the cost of 15 hours of therapy a week for 40 weeks was between $6,000 and $15,000 a year, with parents receiving some funding support from various sources. 

Study 2

Methodology

Study 2 used the same classroom observations as Study 1 but analysed them using the concept of the ‘learn unit’, which provides a more direct and educationally valid measure of teaching and learning than the categories such as hours of instruction or time on-task used in the first study.

A learn unit refers to an interaction between the student and teacher, and can be defined as an A-B-C sequence of antecedent, behaviour and consequence; for example, an instruction from the teacher, the behaviour of the student in response to the instruction, and the praise or feedback resulting from that response.

A learn unit may be complete (comprise all three components in the A-B-C sequence) or incomplete (comprise just one or two components). 

Learn units are considered fundamental to the process of learning, and the literature demonstrates a positive relationship between the provision of complete learn units and student learning and progress. The basic premise is that learn units are present in effective instruction and not in ineffective instruction. 

The concept of learn units is discussed in more detail in Section 5.0.

Results of Study 2

The results of this study confirmed the broad findings of Study 1; namely that there were many more learning opportunities provided at AAPTC and in home-programmes than in the mainstream settings. 

While both AAPTC and home programmes delivered high rates of learn units, the children at AAPTC received more complete learn units whereas the children in home programmes received more two-term components (instruction and behaviour, but no feedback).

The mainstream settings were characterised by low levels of each of the components of the learn unit: instruction, behaviour and feedback.  Furthermore, complete learn units were extremely rare. 

The children at AAPTC or in home programmes had a clear advantage over children in mainstream settings. The rate of instruction and opportunity to respond in the mainstream settings was disappointing given the level of teacher aide and ESW support these children had.

Study 3

Mainstream settings have the potential advantage of providing ASD children the opportunity to practice social skills with typically developing peers in a mainstream environment. The extent to which this occurred was explored in the third study, which focused on the social interactions and play behaviour of the target children in free-play situations in mainstream settings. 

Methodology

The study used video-footage of periods of free play and classroom recordings used for Study 1.

Play was categorised by using an adapted version of the Parten Scale, which defines six categories of play (ranging from unoccupied behaviour through to co-operative or organised supplement play). Social interaction was assessed using an adaptation of Ballard’s (1981) system for coding social interactions which captures reciprocal interactions and sharing behaviour, distinguished between interactions with adults and interactions with peers, and codes the target child’s responses to others’ initiations as positive or negative.

Results of Study 3

Study 3 showed clear differences in the play behaviour and pattern of social interactions between the target children and other children in the same settings. All target children, whether pre-school or school-aged, engaged in less mature play behaviour; they had fewer social interactions and a high proportion of those interactions were with adults. 

There were no discernable differences between the target groups when target children played in a mainstream setting. The academic benefits associated with home programmes and AAPTC did not appear to translate into more adaptive social behaviour.

Teacher aides and education support workers varied in the extent to which they interacted with the children in free play situations and in terms of how they interacted, and appeared unclear as to whether their role was a teaching or caretaking one. Some adults tried to facilitate target children’s interaction with their peers while others compensated for the children’s deficits and assisted them with tasks. The facilitative interactions were associated with increased levels of peer interaction while the compensatory interactions acted as a barrier. 

Study 4

Study 4 aimed to assess the reasons for the stereotypical behaviour of three children in mainstream settings.

Stereotypic behaviours consist of repetitive movements which do not appear to have any function other than providing sensory input for the individual concerned. The behaviours typically include rocking, hand flapping and the spinning of objects, but may also involve auditory feedback such as tapping or shaking of items.

The research literature suggests that stereotypic behaviour may interfere with learning, relationships and neurological development, and its suppression has resulted in spontaneous increases in appropriate play and academic behaviour. 

Methodology

This study undertook a functional analysis of the stereotypic behaviour of the three children, using the video-taped observations from Study 1. Functional analysis is a behavioural assessment which focuses on observable target behaviour and the observable antecedents to and consequences of the behaviour. It is a valuable tool for planning behaviour modification programmes because it provides objective data which can be used to select an effective intervention for a specific individual.

The data for each child was compared to see if there were any similarities in the situations associated with their stereotypical behaviours.

Results of Study 4

As predicted, the analysis showed differing patterns of antecedents across the three subjects. This indicates that the stereotypic behaviours serve functions specific to the individual, and that it is neither useful nor accurate to assume that these functions can be generalised to others exhibiting similar behaviours.

This supports the need for individual programming for children with ASD, as is suggested by the literature.  

Study 4 concluded by suggesting that though stereotypical behaviour was not necessarily or inherently detrimental in itself, it needed to be controlled in educational settings so as to maximise learning opportunities.  It highlighted the need for more and better training for people working with children with ASD, in order that they can devise effective programmes for the management of stereotypic behaviour.

Evaluating Programme Effectiveness
Because not all data sought was available and because the majority of the participants in this evaluation were involved in more than one programme, it was not possible to make direct judgements about programme effectiveness by outcome measures such as academic achievement or progress made.  

In terms of assessing programme effectiveness in relation to known parameters of effective teaching practice generally and specifically for children with ASD, all programmes had some strengths and weaknesses. However, the research shows children in the mainstream were receiving a relatively ineffective education in comparison with children at the AAPTC or in home-based programmes. 

All programmes specified learning objectives on some level and assessed learning in some way. Both AAPTC and home programmes provided an educational plan that attempted to meet the needs of children with ASD by incorporating many of the characteristics outlined as best practice in the literature.  The educational programmes provided in mainstream settings on the other hand, contained few of these features.  

AAPTC and home-programmes offered more than mainstream settings did in terms of assessing the child’s level of functioning at entry, providing more highly structured learning activities at the child’s level, and providing corrective feedback and reinforcement for child performance.  

Although the home-programmes targeted social behaviour and play, there was no discernable difference on these dimensions between the children who attended the home programmes and the others.  It could be that it was not adequately taught, or, more likely that generalisation of acquired skills was not facilitated in the mainstream settings.  

Similarly, all programmes took some measures to control undesirable behaviour, but in the mainstream settings there was a lot more evidence of undesirable behaviours occurring than in the other settings.  

Even though all programmes provided a high teacher–student ratio, the mainstream programmes provided little instruction and feedback, and children here spent little time actively engaged in academic responding.  There was a lot of waiting time, which might contribute to the high occurrence of stereotypic behaviour in mainstream settings.

In sum, no one programme provided the perfect plan. However, the research suggests the mainstream settings do not adequately meet the needs of children with ASD and are not in line with approaches shown to be effective for these children.

Issues for the education of children with ASD in New Zealand

The research literature reviewed at the beginning of this report show the most effective treatment for children with ASD appears to be a programme which incorporates 1-to-1, direct instruction using behavioural techniques, begins rapidly upon diagnosis, and teaches a comprehensive curriculum including academic, daily living, language, play, and social skills.  Children involved in such programmes have been reported to make substantial, lasting progress with the best gains recorded by children who start intervention programmes at 2 or 3 years of age. The likely outcome for most children with ASD who do not receive early, intensive, behavioural intervention is a need for lifelong specialised services.  Therefore, a front-end investment has high potential for beneficial outcomes long-term, both in terms of financial savings to the government and in terms of human costs.  

Currently in New Zealand there appears to be a lack in clear directives and promotion of good practice regarding the education of children with ASD.  Some effective services are available but to access them parents need information about them, and they need to be able to meet their cost. The large financial costs associated with both AAPTC and home-programmes are draining for parents who choose these options and appear exclusive to those who cannot afford them.  The support provided currently by the government, though often substantial in financial terms, is largely ineffective. 

A crucial aspect of best-practice for children with ASD is that the treatment programme be delivered by individuals with extensive training in the methods of applied behaviour analysis. Provision of intervention programmes in the mainstream by ineffective teachers using ineffective methods is a waste of resources and prevents the child accessing more effective programmes. 

Current in-service training provided by SES does not appear to be equipping education staff with effective tools for teaching children with ASD. An obvious first step to incorporating best practices into the mainstream environment would be to provide professional development for teachers, teacher-aides and education support workers. 

The effectiveness of programmes could be improved by increasing collaboration and coordination between the different programmes any particular child is involved in. Improved communications across settings would allow skills mastered by a child in one setting to be the target for generalisation programming in another. Improved communications would also enable the opportunities provided by mainstream settings to be used for developing adaptive social functioning and interactions with typically developing peers. 

Conclusion

This evaluation does not identify one or other of the three programmes as providing the ‘solution’ to the educational needs of children with ASD.  The data presented in this report go beyond this – they identify a number of key issues regarding both how to measure the effectiveness of the programmes and how to incorporate features deemed ‘best-practice’ into educational programmes for children with ASD. 

The international literature suggests that much can be done to help children with ASD develop and learn skills that will enable them to live independent, and in some cases normal lives.  To achieve best outcomes, interventions need to begin early, be of high intensity for a number of years and involve the child’s family. The kinds of interventions that work are behavioural programmes characterised by a high density of direct instruction, and a high degree of structure, consistency, and predictability.  Maintenance and generalisation need to be programmed and facilitated. 

Currently in New Zealand there is no one coherent programme that offers an optimal service for children with ASD.  There are some good programmes available at a high cost to families. This cost makes obtaining a sufficient level of effective services almost impossible for most families.  

The effectiveness of these programmes is further compromised by inadequate provision for generalisation of skills. Effective generalisation programming requires a high degree of communication and collaboration across settings. 

The state-funded provision for these children in the mainstream (teacher-aides and education support workers) appears inconsistent and lacks clear focus. The level of provision (number of hours provided) did not always reflect the level of functioning of the child as much as reflecting the parent’s ability to secure funding.  It is unclear if the purpose of the support is to facilitate learning and the development of independent functioning of children with ASD in mainstream settings, or if it is to help children with ASD, compensating for their deficits so that the running of the classroom is not disrupted by their presence.  

To improve the current situation requires a number of changes. These include:

· A conceptual shift that moves from a compensatory system to a facilitative one.  

· A funding structure which reflects the conceptual shift, so that effective provision is not punished by an immediate reduction in funds.

· Further research into an optimal programme of intensive early intervention for children with ASD.  

· Training programmes for teacher aides, support workers and teachers in the mainstream. 

· Clear information and guidelines making the right kind of services available to all families. 

In sum, despite the small number of children involved in this evaluation and the relatively short time-frame of the project, some interesting observations were made from which a number of important messages emerged. There is much that can be done for children with ASD and their families.  Investment in the development and implementation of effective early intervention programmes promises long-term benefits to individuals with ASD, and is also likely to impact positively on general education in New Zealand. 

An evaluation of some programmes for children with autistic spectrum disorder in Auckland: Opportunities, contingencies, and illusions

1. Introduction.

This document presents the final report for the evaluation of some educational programmes for children with autistic spectrum disorders in Auckland on behalf of the Ministry of Education.  In consultation with representatives from the Ministry of Education, Specialist Education Services (SES)
, the Autistic Association, and Autism Action Precision Teaching Centre (AAPTC), the evaluation was designed and implemented by Dr. Rebecca Godfrey, Associate Professor Dennis Moore, and Dr. Claire Fletcher-Flinn of the Research Centre for Interventions in Teaching and Learning (RCITL), University of Auckland.  The final report represents the period between June 1st, 2000 and September 30th, 2001.  

This report is organised in three parts.  Part 1 addresses the original scope of this evaluation and consists of four sections.  The first section provides background information, an overview of the aims and objectives of the evaluation, and an introduction to frequently documented courses of action for the treatment of children diagnosed with autistic spectrum disorders (ASD).  The second section details the methodology of the evaluation, sample selection, techniques and instruments used, and its general organisation and conduct.  The third section presents analyses of the two target school observation data sets, the second school data, generalisation data, assessment of progress, and qualitative results of the interviews conducted with parents and teachers.  The final section provides a discussion of the data collected, together with a review of the limitations of this evaluation.  Part 2 of this report presents three additional analyses that were performed following Part 1.  First, a study detailing an alternative analysis of classroom learning and behaviour.  Second, a social skills analysis of the social interactions and play behaviour.  Finally, a study investigating the stereotypic behaviour of three children.  Part 3 provides a general discussion regarding evaluating educational programmes and implications of the data collected at a national level and an instructional level.

Part 1

Study 1: Observation of some children with autistic spectrum disorder

1.1. Background

The Ministry of Education expressed interest in gaining research information on some educational programmes available to students in the Auckland area diagnosed with ASD.  A diagnosis of ASD includes autism, Asperger’s Syndrome, and atypical autism (or pervasive developmental disorder-not otherwise specified).  These are grouped under pervasive developmental disorders in the Diagnostic and Statistical Manual (DSM-IV) of the American Psychiatric Association (1994).  Appendix 1 presents details of the diagnostic criteria for ASD.

There are a number of pre-school and school aged children with ASD who receive special education support in early childhood centres and at school.  The Ministry acknowledges there is a need for developing good teaching practices and disseminating better understandings of what works best for this group of children.  The Ministry expects that improved outcomes will be achieved by:

· Identifying the features of the programmes that best meets the needs of these children and that can be readily used by other schools at reasonable cost;

· Increasing networking between the mainstream school (or pre-school) and the programme;

· Increasing the training background for teacher-aides working with children with ASD;

· Dissemination of good practice; and, 

· Providing information to feed into the Ministry’s policy on meeting the educational needs of children with ASD.

Specifically, the Ministry requested further information about AAPTC based at the Wilson Home, Takapuna.  The Ministry also invited a programme for children with autism conducted within a mainstream school setting to participate in the evaluation.  This school had pooled the Ongoing and Reviewable Resource Scheme funding for the children attending this Centre to fund the programme.  

1.2. Aims and Objectives.

The major aim of this project was to provide an independent evaluation of the educational efficacy of the two programmes (AAPTC and the mainstream school-based centre) on behalf of the Ministry of Education.  The objectives were as follows:

1.2.1. To provide background descriptive information on the programmes;

1.2.2. To evaluate the amount of progress made;

1.2.3. To assess the generalisability of learning in these programmes across time, settings, and teachers;

1.2.4. To establish the costs of these programmes;

1.2.5. To interview the parents, programme staff, and school staff on their perceptions of programme effectiveness; and,

1.2.6. To investigate how these programmes link with out-of-school support.

In addition, a further group of children who received either Early Intervention or Inclusive Services support from SES were to be included in the evaluation.  These children were considered to be in receipt of an educational programme more typical of children with ASD in New Zealand.  

1.3. Brief Synopsis of the ASD Literature: Theoretical Background and Best-practice.

Autism has been recognised as a distinct disorder associated with impairments in a multitude of behaviours since 1943 (Koegel, Kern, Koegel, & McNerney, 2001). Autism was identified in 1948 when Kanner categorised a group of children whom he described as displaying social aloofness, an indifference to others, and repetitive stereotyped play.  Later three broad interacting zones of deficit were identified (Wing, 1971).  These areas; qualitative impairments in social interaction, qualitative impairments in communication, and restricted repetitive and stereotyped patterns of behaviour, interests, and activities, now form the basis of the DSM-IV diagnostic criteria for autism (American Psychiatric Association, 2000, p. 75).  A degree of deficit in each area must be present for a diagnosis of autism to be specified.  These deficits make this group of children challenging to teach.  

There is little dispute that autism has a biological aetiology and is the consequence of organic dysfunction.  However, the search for the nature of this dysfunction – its biological substrate – is very difficult due to the complexity and subtlety of the neuroanatomical and neurochemical systems and processes involved (Newsom, 1998).  Evidence from twin (Bailey, LeCouteur, Gottesman, Bolton, Simonoff, Yuzda & Rutter, 1995; Rutter, Bailey, Bolton & Le Coutier, 1994) and family (Bailey et al., 1995; Baird & August, 1985) studies of autism provide evidence for the heritability of autism.  The higher rates of other cognitive impairments found in these studies, including mental retardation among siblings of children with autism suggest that it is polygenetic disorder with diverse cognitive expression.  Frith (1989) has outlined theories and evidence for various organic factors that might form the biological basis of autism.  The factors include: increased cell density, elevation of blood serotonin, slow orienting response, habituation, dopamine system impairment, chromosome abnormalities, prenatal or perinatal brain damage, viral infections (e.g., following measles, mumps, and rubella vaccinations), and immune dysfunction.  

Explaining how these genetic and/or other organic factors affect psychological processes and are expressed behaviourally remains a formidable task.  Newsom (1998) suggested that deficits in executive function, joint attention, emotion perception, and theory of mind implicated frontal and mid-brain impairment.  The recent discovery of “mirror neurons” in region F5 in monkeys (di Pellegrino, Fadiga, Fogassi, Gallese, & Rizzolatti, 1992; Gallese, Fadiga, Fogassi, & Rizzolatti, 1996; Rizzolatti, Fadiga, Gallese, & Fogassi, 1996) and in the same region (Broca’s area) in humans (Fadiga, Fogassi, Pavesi, & Rizzolatti, 1995; Grafton, Fagg, Woods, & Arbib, 1996; Iacoboni, Woods, Brass, Bekkering, Mazziotta, & Rizzolatti, 1999) has been postulated to provide a neurological link between language, imitation and mind-reading.  Currently, there is much speculation about whether the mirror system in autistic children is malfunctioning (see Motluk, 2001 for a review of the area). 

A focus for research has been to identify best practice in teaching children with autism, and how to assess or measure teacher behaviours associated with good outcomes. When autism was first described as a distinct disorder it was thought to be the result of inadequate parenting (cold and mechanistic).  Hence, the early treatment approaches and interventions focussed on psychoanalytic procedures.  Since then autism has attracted the attention of researchers, clinicians and therapists from varied perspectives and a wide array of interventions and educational approaches has been developed including sensory-motor therapies, music therapy, applied behaviour analysis, communication therapies, and play and group therapies (Dempsey & Foreman, 2001).  On the whole it appears to be the behaviourally based therapies that are associated with the best outcomes (Dempsey & Foreman, 2001; Koegel, 2001; Newsom, 1998).  Although initial laboratory based studies demonstrated that the children’s behavioural excesses and deficits could be modified using behavioural principles, generalisation and successful adaptation remained elusive (Koegel et al., 2001).

In order to facilitate generalisation and adaptation, Koegel et al. (2001) consider it critical to identify ‘pivotal areas’ of functioning as targets for intervention for children with autism.  Focusing interventions on core areas of functioning should lead to more general improvements in the primary areas of dysfunction (such as increased responsiveness to stimulation) and consequent prevention of the development of secondary factors (such as violent behaviour, helplessness, and social withdrawal).  Modern behavioural approaches increasingly address these issues successfully by developing more sophisticated and complex behavioural techniques used to address simple as well as complex behaviours (Newsom, 1998).

The success of behavioural interventions is probably due to high levels of child response rates to stimuli and the associated increased rate of experiencing success, constituting high intensity, structured, positive instruction (e.g., Cohen, 1998; Howlin, 1998; Lovaas & Smith, 1988; Perry, Cohen, & DeCarlo, 1995; Scott et al., 2000; Sheinkopf & Siegel, 1998; Smith, 1994).  While typically developing children are so responsive to the fine nuances of environmental stimuli that their exploratory behaviour often needs to be limited children with autism often exhibit stimulus over-selectivity and need to be taught to respond to a larger variety of stimuli adaptively.  Many things that other children simply acquire children with autism need to be taught actively.  This requires intensive and high-rate instruction.  The assessment of rate of instruction was therefore a pivotal measure in our evaluation.

It is beyond the scope of this evaluation to provide a detailed review of the ASD literature.  However, in order to set a suitable framework for determining the efficacy of the programmes, we have considered a number of frequently recurring points made in the current literature.  These points reoccur in the discussion section with respect to the three evaluation settings.

1.3.1. Early Intervention.  It is without question that early intervention is especially effective in the treatment for young children with ASD and has been reported to make noticeable differences to the child’s developmental trajectory (e.g., American Academy of Child and Adolescent Psychiatry [AACAP], 1999; Green, 1996a; Harris, 1998; Howlin, 1998; Hurth, Shaw, Izeman, Whaley, & Rogers, 1999; Lovaas, 1987; Rogers, 1996, 1999; Sheinkopf & Siegel, 1998; Siegel, 2000).  Good outcomes have been reported when intervention was made between the ages of 2 and 4 years (e.g., Harris, 1996; Lovaas, 1987, 1993; Lovaas & Smith, 1988; Maurice, Green, & Luce, 1996).

1.3.2. Teaching language and academic skills.  Impairment in communication is one of the triad of symptoms shown by people with autism (American Psychiatric Association, 1994).  Being able to communicate, whether verbally, by sign-language, or using a picture system, is essential for daily life.  The starting point to developing language skills is the teaching of imitation and modelling skills (e.g., Leaf, McEachin, & Harsh, 1999; Maurice et al., 1996).  Once some form of communication has been established, other academic skills can be taught.  Not only is there a need to teach such skills, children with ASD also need to learn spontaneity in seeking information (Attwood, 1998; Charlop & Trasowech, 1991; Campbell, Schopler, Cueva, & Hallin, 1996; Harris, 1998; Howlin, 1998; Scott, Clark, & Brady, 2000; Taylor & Harris, 1995).  

1.3.3. Teaching social skills.  Children with ASD have deficits in learning to engage in social interactions with other people as is reflected in the DSM-IV’s diagnostic criteria for ASD.  Many studies, therefore, have suggested a need to teach children with ASD how to interact appropriately so that they can better develop social relationships (e.g., Attwood, 1998; Campbell et al., 1996; Goldstein, Kaczmarek, Pennington, & Shafer, 1992; Harris, 1998; Howlin, 1998; Kamps, Leonard, Vernon, Dugan, & Delquadri, 1992; Koegel, Koegel, Hurley, & Frea, 1992; Koegel, Valdez-Menchaca, & Koegel, 1994; Marks, Schrader, Levine, Hagie, Longaker, Morales, & Peters, 1999; Prior, Dahlstrom, & Squires, 1990; Scott et al., 2000; Sigman & Ruskin, 1999; Taylor & Levin, 1998).  Furthermore, they need to learn how to initiate social interactions on their own accord (Koegel, O’Dell, & Dunlap, 1988; Krantz & McClannahan, 1993; McGee, Almeida, Sulzer-Azaroff, & Feldman, 1992; Zanolli & Daggett, 1998).

1.3.4. Using behavioural techniques.  A common element of effective treatment practices is that teachers employ techniques from applied behaviour analysis.  Such techniques have been reported to make significant changes in the child’s behaviour (e.g., Cohen, 1998; Howlin, 1998; Lovaas & Smith, 1988; Perry, Cohen, & DeCarlo, 1995; Scott et al., 2000; Sheinkopf & Siegel, 1998; Smith, 1994).  

1.3.5. Generalisation.  As children with ASD often have difficulty generalising newly acquired skills and knowledge, it is recommended that teaching and learning occurs in different locations at different times, and taught by different teachers (Campbell et al., 1996; Gena, Krantz, McClannahan, & Poulson, 1996; MacDuff, Krantz, & McClannahan, 1993; Stokes & Baer, 1977; Stromer, Mackay, & Remington, 1996; Tirapelle & Cipani, 1991).  Generalisation should be specifically planned for in the educational programme.

1.3.6. Dosage and intensity.  There are numerous studies that have shown children receiving more hours of treatment per week have better outcomes than children receiving fewer hours per week (e.g., AACAP, 1999; Green, 1996a; Hurth et al., 1999; Lovaas, 1993; Rogers, 1996; Sheinkopf & Siegel, 1998; Siegel, 2000).  However, the number of hours (or dosage) is not in itself a sufficient predictor of improved outcomes.  Another key factor is the “intensity” of the treatment which is determined by the ratio of children to therapists (with 1:1 being highly desirable), the number of learning opportunities provided (Greenwood, Delquadri, & Hall, 1984; Heward, 1994) and by the qualifications of the therapist (e.g., Green, 1996a; Hurth et al., 1999; Rogers, 1999; Lovaas, 1993; Sheinkopf & Siegel, 1998).

1.3.7. Assessment.  Many studies recommend an assessment of the child’s areas of deficits as well as strengths (e.g., AACAP, 1999; Campbell et al., 1996; Harris, 1998; Howlin, 1998; Lovaas, 1993).  In addition, a functional behavioural assessment should be made to determine conditions under which certain behaviours are likely to occur or not to occur (e.g., Carr & Durand, 1985; Durand & Carr, 1987; 1991; 1992; Iwata, Dorsey, Slifer, Bauman, & Richman, 1994; Kern, Childs, Dunlap, Clarke, & Falk, 1994; Vollmer & Northrup, 1996; Wacker et al., 1990).  From this, an individual treatment plan can be developed that includes effective environmental manipulation(s) to increase adaptive behaviours or decrease maladaptive behaviours.  Functional assessments also examine the maintenance and generalisation of target behaviour.  Results of these assessments should be used to measure the efficacy of interventions, to consider the developmental appropriateness of the targeted skill, to provide prognostic guidance, and to aid in the organization of specific services.  Furthermore, it is important for this assessment to be seen as an ongoing process.

1.3.8. Decreasing maladaptive behaviour.  Although children with ASD often appear physically normal, they display repetitive and stereotyped patterns of behaviour, interests, and activities that distinguish them from other children (American Psychiatric Association, 1994).  These behaviours make the child appear “odd” as well as interfering with relationships, learning, and neurological development (Koegel, Valdez-Menchaca, & Koegel, 1994) and therefore need to be reduced (e.g., Harris, 1998; Koegel, Firestone, Kramme, & Dunlap, 1974; Siegel, 2000; Wing, 1997).  

1.3.9. Family role.  Early theories considered autism to be the result of poor parenting, especially from the ‘refrigerator mother’ (Bettleheim, 1967).  Now, parents are seen as partners in the treatment process.  In fact, in order for new skills to be maintained and generalised, it is considered essential that the family become involved in the child’s learning process (AACAP, 1999; Celiberti & Harris, 1993; Cohen, 1998; Dinnebeil, 1999; Dunlap & Fox, 1999; Harris, 1998; Howlin, 1998; Hurth et al., 1999; Lovaas, 1993; Lovaas, Koegel, Simmons, & Long, 1973; Siegel, 2000).  There also needs to be a supportive network for the parents and siblings of a child with ASD (Campbell et al., 1996; Scott et al., 2000).

1.3.10. Integration.  Whenever possible, it is the aim of an intervention programme to prepare the child sufficiently for inclusion into a regular school setting (e.g., Grosenick, 1970).  The basis for integration centres around the concern that segregation of children with ASD into special classes denies the child certain learning experiences and that more dysfunctional behaviour can occur resulting from the lack of “normal” role models (Siegel, 2000).  In New Zealand one of the aims of special education policy ‘Special Education 2000’ is a world-class inclusive education system (Ministry of Education, 1997).  

1.3.11. Individualised programme.  This includes both the adaptation of the curriculum to meet the special needs of the child and also the fact that some treatments are better suited or more effective for some children with ASD than others (e.g., AACAP, 1999; Campbell et al., 1996; Howlin, 1998; Hurth et al., 1999; Rogers, 1999).

2 Method

2.1. Subject Selection

Criteria for inclusion in the evaluation were: (1) a previous diagnosis of autism had been made; (2) the parents and all staff involved in the teaching of the child gave their consent; (3) the child spoke English as a first language
; (4) the child was 8 years old or younger; and, (5) for children attending AAPTC, the mainstream, school-based Centre, or mainstream school that they were not involved in any other intensive, home-based treatment programmes.  As attendance at AAPTC was for a maximum of 15 hours per week, it was expected that these children would also be attending a mainstream pre-school or school.  It was intended that two children from each age group (pre-school and school age) would be chosen from each of the three settings and that these two children would differ, if possible, in terms of the number of symptoms of ASD shown and in the number of hours support they received.  Following the attainment of approval from the University of Auckland Human Subjects Ethics Committee for the evaluation to proceed, the three target groups were contacted.  

AAPTC

The students selected to participate in the evaluation from AAPTC were nominated by the Centre’s Liaison Manager on the basis of age and perceived parental willingness to participate.  Three pre-school and two school aged students were chosen and all parents agreed to be involved. 

Programme based in mainstream school

Four potential subjects were nominated by the School’s Principal.  Only one parent agreed to be involved in the evaluation.  Subsequently, this school withdrew their involvement in the evaluation.  

Mainstream

Contact details for a number of potential subjects for the mainstream group were provided to the evaluation team by SES.  From this, the parents of two pre-school aged and two school aged children gave their consent for participation.  One staff member did not wish to be involved in the evaluation; consequently the parents of this pre-school aged child reluctantly withdrew their participation.  Obtaining a replacement pre-school child involved numerous contacts with all Auckland branches of SES and in summary no child was identified.  All of the children whose contact details were given failed to meet the criteria for involvement.  The two most frequent issues were that the child was already involved in a home therapy programme or that English was the child’s second language.  Additional school-aged subjects were also sought through SES and again no child was found.  Three contact numbers were provided in total from all Auckland branches and all three children failed to meet the evaluation criteria.

Home-programme

Following consultation with Ministry representatives, it was decided that an additional target group of children who were receiving home therapy would be included.  The names of the children were given to the evaluation team from an organiser of a home-programme group.  From this, two pre-school children and one school aged child were obtained.  As these subjects were selected later in the evaluation process, an additional criterion was added that stated any change in the number of therapy sessions per week over the summer holidays was not to deviate from the regular number for longer than two weeks.

2.2. Subject Descriptions.

The names of the subjects below are pseudonyms.  

AAPTC

2.2.1. Andrew is 3 years, 5 months old (3:5).  Andrew started attending AAPTC at the beginning of the 2000 school year.  He attends AAPTC for 15 hours per week and spends 9 hours per week at a parent-run play centre.  At play centre he has an ESW with him for 8 hours which is funded through SES.  Additional activities for Andrew are 5 hours per week of physical play and a 45 min speech therapy lesson every fortnight.  During Terms 3 and 4 of 2000, for half of each term, he also attended a 1 hour per week computer orientation lesson run by SES.  
2.2.2. Bridget is 5:3 and started attending AAPTC at the beginning of the 2000 school year.  She attends AAPTC for 15 hours per week and attends a private kindergarten 6 hours per week.  At kindergarten she is allocated 6 hours of ESW support per week funded by SES. 
2.2.3. Carl is 5:10 and started the IMAGINE programme in January, 1999.  He attends AAPTC for 15 hours per week, goes to a Private Kindergarten for approximately 10 hours per week, and also has some home therapy each morning and on the weekends.  He is allocated 15 hours per week of ESW support by SES at kindergarten.  

2.2.4. Darren is 6:2 and started the IMAGINE programme August, 1999.  He attends AAPTC for 15 hours per week and attends a Year 1 class at a private mainstream school the remaining time.  He receives 15 hours of support per week funded by the Ongoing and Reviewable Resource Scheme (ORRS).  During the evaluation period, Darren started doing a home-based language generalisation programme for approximately 4 hours per week.  

2.2.5. Ethan is 7:7 and started attending AAPTC at the beginning of the 2000 school year.  He attends AAPTC 9 hours per week and a mainstream school (Decile 8) the remaining time.  At his mainstream school, he receives funding for 8 hours per week of teacher aide assistance from ORRS.  The school uses this funding to provide a teacher-aide who is not solely dedicated to him, thereby giving him more hours of help in a group setting.  This child left AAPTC during the evaluation, but did not withdraw from the evaluation.  
Mainstream

2.2.6. Fred is 4:11.  At home his father mainly speaks to him in Samoan and his mother speaks to him mostly in English.  Fred started attending the pre-school we observed him at when has was two and a half years old.  He attends this private pre-school for 12.5 hours per week and for 8 hours of this time he has ESW support funded by SES, but typically receives only 5 hours per week because of staff absence.  

2.2.7. Greg is 5:6 and attends a Year 1 class at a State primary school (Decile 7) for 30 hours per week.  Greg started this school the day after his fifth birthday.  He has 15 hours of teacher-aide support per week funded out of the ORRS and the school funds an additional 2.5 hours per week.  In addition, his mother volunteers 7.5 hours of assistance per week.

2.2.8. Henry is 7:2 and attends a Year 2 class at a State primary school (Decile 3) for 30 hours per week.  Henry started attending this school when he was 5 years old.  ORRS funding provides a teacher aide for 25 hours per week and the school supplements an extra 6.75 hours per week to cover morning break and lunch time from their Special Education Grant (SEG).  

Home-programme

2.2.9. Ian is 3:4 and receives 9 hours of therapy per week which is funded completely by his parents.  Ian started doing a home-programme in April 2000.  He attends a private early childcare learning centre on four afternoons per week, his fees being waived by the learning centre’s management.  At kindergarten he has an ESW for 12 hours, which is funded by SES.  

2.2.10. James is 4:4 and receives approximately 4 hours of home-therapy per week which is fully paid for by his parents.  James started doing a home-programme in June 2000.  He attends a crèche for two mornings a week.  He also attends a public kindergarten for 6 hours per week.  ORRS funding provides 6 hours of ESW support per week.  He also has speech therapy for 45 min once a month provided and funded by SES.  

2.2.11. Keith is 6:10 and when he was 5:5 his receptive language was assessed by a Registered Psychologist and was equivalent to 2:10 and his composite score on the VABS parent form was 1:11.  He receives 3-4 hours per day of therapy and home-schooling by a therapist and one 40 min session of speech-language therapy per week.  Keith started doing a home-programme when he was four and a half years old.  ORRS funding provides 10 hours per week of support and his parents pay for the remaining therapy hours and speech-language therapy.  

Following subject selection, the goals of each target group and the children’s individual programmes were obtained.  For children at AAPTC, the liaison manager provided the IDPs/IEPs for each child.  At least one IDP or IEP was provided for each child, in some cases two.  During the first observation period, the skills currently being taught to each child were documented from the child’s data folder.  This list was provided to the Evaluation team by AAPTC during the second observation and also at the end of the 2000 school year.  Written work samples were collected, when appropriate, for each child.  Staff of the children in the mainstream target setting were asked to provide the child’s current IDP/IEP during each observation period.  Note that in cases where two programmes were not provided the reasons for this were that in some cases the programme had not been updated since our previous visit and for others the staff were unable to find the child’s IDP/IEP.  Therefore, it was not necessarily the case that there was no alternative IDP/IEP, it was just never received by the Evaluation team.  Written work samples were collected during each observation period.  Parents of children in home-programmes were asked for their child’s IDP/IEP in the same manner as above.  Written samples were also asked for but often they were done in exercise books required each day and the parents did not have easy access to a photocopier or they were done on laminated sheets which were wiped off each session.  For the first observation, Ian was provided with worksheets by the Evaluation team.  These data were used to assess progress and are presented in Section 3.8.

2.3. Pre/post-test Measures.

Instruments

For each child, the following tests were administered: (1) Childhood Autism Rating Scale (CARS) (Schopler, Reichler, & Renner, 1992); (2) Peabody Picture Vocabulary Test-III (PPVT-III) (Dunn & Dunn, 1997); and when appropriate, (3) Burt Reading Test – New Zealand Revision (Gilmore, Croft, & Reid, 1981); and (4) Neale Analysis of Reading Ability Test-3rd Edition (Neale, 1999).  The Interview Edition of the Vineland Adaptive Behavior Scales (VABS) (Sparrow, Balla, & Cicchetti, 1984) was administered to the child’s primary caregiver and the Teacher Edition of the VABS was given to the child’s main teacher in the target setting.  Parents and teachers were also interviewed regarding programme costs, effectiveness, benefits, and concerns.  For a brief description of these instruments see Appendix 2. 

Observational data

Over two observation periods on average, 121 days apart, observational data were gathered by video camera.  Typically five half-day visits were made to each child’s main educational setting (AAPTC, mainstream, or home-programme).  The exception to this was for Fred who was only observed on four occasions during the second observation period, due to absence from pre-school.  Another aspect of the observational data to note is that Greg’s teacher requested that he only be observed when the teacher-aide (or his mother) was present in the classroom.  The observational data were stored on VHS tapes and each 10 minute period was assigned a segment number.  Each child was allocated a subject number for purposes of data sampling.  

Five, 10-min observation segments were chosen for each child for each observation period.  All segments chosen for this analysis were of classroom-type data only and excluded any play-time and lunch-time observations.  Classroom data segments to be analysed were chosen, without replacement, by random selection of a subject number and a segment number.  However, as Fred was only observed four times during Observation 2, a fifth segment was randomly chosen which resulted in two segments being analysed for one observation day.  Each chosen 10 min segment was divided into 10 s intervals.

Observational data from another setting

Seven out of the eight children who attended AAPTC or were involved in a home-programme also attended a mainstream pre-school or school.  For these children additional data were collected from the mainstream setting over one half-day.  Ethan was able to be observed twice on the second visit to his mainstream school (recall he left AAPTC before Observation 2 was made).  Ian only attended a mainstream kindergarten during the first observation period.  The same analyses as described above were conducted for this set of data except that only two segments were chosen randomly from the one available data tape.  For Ethan, who had been observed twice only during Observation 2, one analysis was conducted for each of the two observations.  These data are presented in Section 3.

Observational category definitions

The observation categories in Analysis 1 provided measures of on-task behaviour, praise given by the teacher and by the ESW or teacher-aide, reward activities chosen by the child, and stereotypical behaviour.  (Note, for the purposes of this report, ‘teacher’ is used to refer to the therapists at AAPTC and home-programmes, and also for registered teachers in mainstream settings.  ESW or teacher-aide refer to people assisting the child who are not employed registered teachers.)  These categories were defined as: 

On-task behaviour (B):  Any interval during which there was time spent on a teacher-directed task.  That is, engaging in a work activity by manipulating materials in a manner required to complete a task, requesting assistance, waiting for the next instruction (verbal or non-verbal) without leaving the task, or receiving feedback from the teacher during the task.

Praise (PT):  Any interval where verbal and non-verbal praise was given by the teacher during or following the completion of a task including social praise and nods.

Praise (PTA):  Any interval where verbal and non-verbal praise was given by the ESW or teacher-aide during or following the completion of a task including social praise and nods.

Reward (RC):  Any interval in which the child was engaged in an activity of his/her choice.  

Stereotypical behaviour (SB):  Any interval where the number of stereotypical behaviours (including hand-flapping, head-bobbing, body rocking, loud vocalisations, non-functional and non-task related vocalisations, and feet-flapping) occurred two or more times within 
5 s.  This also considered the time spent with an object(s) that served to comfort the child and the presence of which was necessary in order for the child to complete a task.

Instruction time (IT):  Any interval in which the teacher gave verbal or non-verbal instructions regarding the task, taught the task, gave corrective feedback or appropriate comments, or was doing group activities (e.g., reading a story).  

Instruction time (ITA):  Any interval in which the ESW or teacher-aide gave verbal or non-verbal instructions regarding the task, taught the task, gave corrective feedback, or was doing group activities (e.g., reading a story).  

The observation analyses from the child’s main pre-school or school are presented in Section 3.1.

Generalisation data

In order to establish if tasks and skills mastered in one setting had generalised to other settings and people, or were maintained over time the following data were collected.  In addition to the observational data obtained thus far, a visit to each child’s home was made by the first author, which typically lasted between 1 and 2 hours.  During this time the child was given a number of tasks to complete to assess the degree of generalisation (see Section 1.3.5).  The tasks chosen were derived from the child’s current list of skills deemed learned by the school, IDP, IEP, parent, and/or therapist.  Note that the tasks given to Ethan were derived from AAPTC records rather than from his mainstream school.  Two broad arrangements of generalisation tasks were given to each child.  The first presented (regular) tasks as similar as possible to those that the child had been reported to do either fluently or independently at their target school.  The second arranged tasks that were a compound of at least two skills the child was able to complete or were a regular task presented in a different way.  If the child could identify colours and shapes and could count objects then multiple questions were asked off one stimulus card that had, for example, seven objects, two stars and five hearts that were all blue.  Other examples include presenting picture cards of parts of the body to a child who was able to identify these on themselves, and getting a child who could draw diagonal and horizontal lines to draw a triangle.  With the exception of writing, all answers required a verbal response.  For some tasks for any expressive answers that were incorrect, the same stimulus was represented amongst others of its kind as a receptive drill (hence testing both expressive as well as receptive linguistic competencies).  (Note, for all children, a comprehensive list of objects and verbs was unable to be obtained and so some stimuli presented may not have been explicitly taught which will be reflected in the number of errors.)  These sessions were video-taped with either the child’s caregiver or therapist present.  These data are presented in Section 3.4.  

3 Results

3.1. Target Group Goals.

The following section details the goals of each target setting.  

AAPTC

At the time of this evaluation, the AAPTC programme was in its first year and still in the process of development.  The main goal of AAPTC is to implement Intensive Model (Autism) of Generative Instruction Excellence (IMAGINE) as an early intervention educational programme so that children with autism may be mainstreamed.  IMAGINE programme aims are that children with autism will:

· Learn the target skills of the programme;

· Make demonstrable gains in language, cognition, and social-adaptive behaviours;

· Increase generalisation of skills – practice what they have learned at school (where applicable) and at home;

· Decrease maladaptive behaviours;

· Maintain their learning over time;

· Increase independence, spontaneity, and/or creativity (symbolic play); and,

· Generate new learning which has not been taught directly.

(G. Malabello, personal communication, June 20, 2000).

The topic areas making up the IMAGINE curriculum reflect that of the New Zealand curriculum as set down by the Ministry of Education.  The IMAGINE programme involves teaching: fine, gross, and oral motor imitation; receptive and expressive communication; pre-reading and reading skills; pre-writing and writing; mathematics; and play skills.  These skills are taught across several learning channels (i.e., see, do, say, hear, write, and touch).  Daily performance data are collected for each skill and are plotted on a Standard Celeration Chart.  These charts are used to determine advancement in the curriculum content and also to assess maintenance of a skill over any non-teaching weeks.  At the end of each 10-week teaching block, each family is invited to make an appointment with the head therapist and go over the collated skills list in detail.  The emphasis in this time is to go over the skill learned and to explain to the parent what the next skills would be over the next block.  There is time set aside to go over general behaviour and strategies put in place.  AAPTC also has a Liaison Manager/Teacher whose role is to work with each child for three hours per week integrating the child into mainstream.  She coordinates skills being taught between the two learning environments (AAPTC and mainstream).  

School routines are also practiced from the moment the children arrive at AAPTC and queue outside the Centre ready to put their bag on their hook, during group morning and afternoon tea times, to lining up to go home and saying goodbye to their teacher.  When required, children also undergo toilet-training programmes at AAPTC and personal hygiene (e.g., washing their hands before eating or after toileting) is practiced by all children.  

Parents sending their child to AAPTC also undergo a level of training which consists of five, two-hour sessions.  These sessions (given by G. Malabello) provide information regarding some applied behaviour analysis (ABA) techniques, the use of flashcards, and how to plot and read precision teaching celeration charts.  Parents are given handouts and reference lists of the key Precision Teaching and ABA readings.  Parents are instructed on how each of the different skills to be taught is broken down, what to look for on the charts as an indicator of learning, and at what point to expect generalisation.  Parents are also instructed on how to use these skills in the child’s everyday environment.  A closed-circuit television system allows parents to video-tape their child’s session and discuss any matters arising with the therapist.  The IMAGINE programme’s supervisor, G. Mallabello, visited for six weeks during the initial set up of the AAPTC and then twice more through the year.

Mainstream

Special needs policies have been developed by the pre-school and both schools involved in the evaluation.  The basic rationale for all three mainstream settings is that children with special needs are entitled to equal educational opportunities in the areas of physical, emotional, social, and intellectual development.  While the guidelines differ somewhat for each school, they share a common purpose which is to ensure that children with special needs have their needs met and that their teachers are supported.  Furthermore, they recognise that children with special education needs require extra assistance, adapted programmes or learning environments, and specialised materials or equipment to support them in regular mainstreamed education settings.  All mainstream schools in the evaluation base the child’s programme on the New Zealand curriculum for their year of schooling.  Changes to the child’s specific programme were made through their IDP/IEP which occurred at least twice a year.

Home-programme

The three home-programmes involved in this evaluation differ largely in terms of their content and approach to therapy and reflect the age and level of functioning of the child.  Specific aims and objectives for each child are determined by their parents, with therapists having varying roles in the programming details.  There is no common therapist, overall supervisor, or supervision from an outside organization across these three programmes.  Furthermore, none of these home-programmes employ one particular programme or scripted curriculum.  All the programmes aim to increase the language, academic, social, daily living, physical and functional play skills of the child.  The base for each programme is derived for the most part from these sources of literature: (i) “Behavioral intervention for young children with autism” (Maurice et al., 1996); (ii) “Teach me language” (Freeman & Dake, 1997); (iii) “Time to talk” (Schroeder, 2000);  (iv) “Teaching developmentally disabled children: The ME book” (Lovaas, 1981); (v) “Socially speaking: A pragmatic social skills program for pupils with mild to moderate learning disabilities” (Schroeder, 1996); (vi) “A work in progress: Behavior management strategies and a curriculum for intensive behavioural intervention” (Leaf et al., 1999); and, (vii) “Individualized assessment and treatment for autistic and developmentally disabled children.  Volume III: Teaching activities for autistic children” (Schopler, Lansing, Waters, & Davis, 1983).  Furthermore, at least one parent or therapist from each family regularly attends a home-therapy group meeting where resources and ideas are shared.

3.2. Case Descriptions.

The following section describes each subject.  The subjects selected for this evaluation were a heterogenous group.  Subjects ranged from having mild-moderate to severe symptoms of autism as indicated by the CARS.  Their language ability varied from well below chronological age to age appropriate.  In addition, the number of hours of ESW or teacher-aide support for the child varied from 8 to 30 hours.

The reported ages are those at the time when the psychometric tests were first administered.  The VABS are reported as composite age scores from both the teacher and parent administration.  Note, that in Appendix 3, with the exception of Ethan, children attending AAPTC have a previous set of scores from administration of the VABS by the centre.  Previous VABS scores were also available for one of the home-programme children, Keith.  Some children had made such progress in reading towards the end of the evaluation that further assessment was conducted.  Please note that composite ages calculated from the teacher form on the VABS were consistently lower than the age calculated from the parent form, possibly as a result of the different environment and environmental demands placed on the child.  Further details of the sub-domain scores can be found in Appendix 3.  

AAPTC

2.2.12. Andrew (3:5) shows severe symptoms of autism as indicated by the CARS.  Performance on the Peabody indicates that his receptive language is less than that of a child 21 months old.  His composite scores on the VABS were 2:1 on the parent form and 1:11 on the teacher form.  The time between the first and last observations at Andrew’s target school was 130 days.
2.2.13. Bridget (5:3) shows mild-moderate symptoms of autism (CARS).  Her receptive language, as measured by the Peabody, was 5:6.  Bridget’s composite age on the VABS was rated at 4:10 by her parents and 4:0 by her teacher.  When Bridget was 5:8 the Burt was administered and her word recognition level was 5:5.  The time between the first and last observations at Bridget’s target school was 127 days.
2.2.14. Carl (5:10) shows severe symptoms of autism (CARS).  His receptive language age was 3:11.  His composite scores on the VABS were 3:6 on the parent form and 2:9 on the teacher form.  At 6:4, Carl’s word recognition was equivalent to that of a child 5:10.  The time between the first and last observations at Carl’s main school was 159 days.
2.2.15. Darren (6:2) shows severe symptoms of autism (CARS).  His composite scores on the VABS were 3:1 on the parent form and 2:4 on the teacher form.  The time between the first and last observations at Darren’s main school was 115 days. 
2.2.16. Ethan (7:7) shows severe symptoms of autism (CARS).  His composite scores on the VABS were 5:11 on the parent form and 5:9 on the teacher form.  At 8:2, Ethan’s word recognition was equivalent to that of a child 7:11 and his receptive language was at the level of a child 7:7.  His scores at this age on the Neale Analysis of Reading indicated that his accuracy was 7:6, that his comprehension was 7:1, and that his reading rate exceeds that of someone aged 13 years.  The time between the first and last observations at Ethan’s main school was 122 days.
Mainstream

2.2.17. Fred (4:11) shows severe symptoms of autism as indicated by the CARS.  Fred’s receptive language was less than that of a child 1:9.  His composite scores on the VABS were 2:8 on the parent form and 1:6 on the teacher form.  The time between the first and last observations at Fred’s pre-school was 85 days.
2.2.18. Greg (5:6) shows mild-moderate symptoms of autism (CARS).  His composite scores on the VABS were 4:5 on the parent form and 3:0 on the teacher form.  Greg’s receptive language is equivalent to that of a child 3 years old.  At 6:0, Greg’s word recognition was equivalent to that of a child 6:2.  His scores at this age on the Neale Analysis of Reading indicated that his accuracy was 6:1, that his comprehension was 6:0, and that his reading rate was 6:6.  The time between the first and last observations at Greg’s school was 124 days.
2.2.19. Henry (7:2) shows severe symptoms of autism (CARS).  Henry’s composite age on the VABS was rated at 3:5 by his parents and 2:2 by his teacher.  At 7:4, Henry’s word recognition age was 6:10 and his receptive language was equivalent to that of a child 5:2.  The time between the first and last observations at Henry’s school was 114 days.
Home-programme

2.2.20. Ian (3:4) shows severe symptoms of autism (CARS).  His composite scores on the VABS were 2:3 on the parent form and 1:10 on the teacher form.  Ian’s receptive language was equivalent to that of a child 3:11.  The time between the first and last observations at Ian’s home was 126 days.
2.2.21. James (4:4) shows mild-moderate symptoms of autism (CARS).  His receptive language was equivalent to that of a child 4:6.  His composite scores on the VABS were 3:2 on the parent form and 2:11 on the teacher form.  At 4:9 his word recognition age was 6:2.  The time between the first and last observations at James’ home was 107 days.
3.2.11. Keith (6:10) has mild-moderate symptoms of autism (CARS).  Keith’s receptive language is 5:10.  His composite scores on the VABS were 4:7 on the parent form and 3:9 on the teacher form.  At 7:3 his word recognition age was 6:8.  The time between the first and last observations at Keith’s home was 119 days.
3.3. Observational Data.

Result summaries for the first observation period are presented in Tables 3.1 to 3.3 and for the second observation period in Tables 3.4 to 3.6.  Note that the percentage sums could exceed 100% as within one 10 s interval the child could potentially be doing all three categories (i.e., on-task behaviour, reward of his/her choice, and displaying stereotypical behaviours). 

AAPTC
The mean number of intervals in which children attending AAPTC were given instructions during the first observation was 232 (ranging from 208 to 263; see Table 3.1) and similarly during the second observation was 218 (ranging from 171 to 258; see Table 3.4).  Therefore, on average instructions were given by the therapist during Observations 1 and 2, 77.3% and 72.7% of the time, respectively.  Children spent, on average, 80.4% of their time over the two observation periods completing teacher-directed tasks.  The remaining 25.8% of their time was spent doing an activity of their choice (see Tables 3.2 and 3.5).  There were no stereotypical behaviours lasting more than 5 s and the occurrence of “attempted” stereotypical behaviours was infrequent.  On average, 97.4% of teacher instruction was consequated by on-task behaviour across the two observation periods.  Furthermore, during a mean of 46.6% of the intervals in which on-task behaviour was observed, the children were praised by their teacher (see Tables 3.3 and 3.6).  The observations made for each child at AAPTC generally followed the same pattern with one exception, Carl (see Tables 3.2 and 3.5).  Carl spent only 67.5% of his time on-task over the two observation periods, whereas all other children spent 80% or more of their time on-task.  He therefore spent more time than the average AAPTC child in an activity of his choice. 

Note here that Ethan left AAPTC in between the two observation periods and so there are no data for him at AAPTC for Observation 2.  He was, however, observed at his mainstream school once during the first observation and twice during the second observation and these results are presented in Section 3.3.

Table 3.1

The number of observation intervals out of a maximum of 300 (equivalent to 50 min) during Observation 1 in which the teacher and the ESW or teacher-aide gave instruction(s).

Child
Age group
No. of intervals that
No. of intervals that



the teacher gave
the ESW or teacher-



instruction
aide gave instruction

AAPTC




Andrew
Pre-school
263
n/a

Bridget
Pre-school
261
n/a

Carl
Pre-school
221
n/a

Darren
School
208
n/a

Ethan
School
209
n/a

Mean

232
----

Mainstream



Fred
Pre-school
  37
    60*

Greg
School
103
  96

Henry
School
  14
154

Mean

  51
103

Home-programme



Ian
Pre-school
232
n/a

James
Pre-school
292
n/a

Keith
School
254
n/a

Mean

259
----






* ESW present in only two of the five observations.  Therefore maximum number of intervals equals 120 in this case. 

Table 3.2

Summary results for Observation 1 showing the percentage of: On-task behaviour (% B), reward chosen by the child (% RC), and stereotypical behaviour (% SB) for each child across the three settings.

Child
Age group
% B
% RC
% SB

AAPTC





Andrew
Pre-school
81.0
21.3
  0.0

Bridget
Pre-school
84.3
21.7
  0.0

Carl
Pre-school
68.0
33.7
  0.0

Darren
School
84.3
18.7
  0.0

Ethan
School
85.0
19.7
  0.0

Mean
80.5
23.0
  0.0

Mainstream




Fred
Pre-school
20.0
41.7
53.7

Greg
School
43.3
46.7
25.0

Henry
School
83.0
18.3
  0.0

Mean
48.8
35.6
26.2

Home-programme




Ian
Pre-school
99.0
  1.7
  0.0

James
Pre-school
93.7
  6.3
  0.0

Keith
School
92.7
  8.0
  0.0

Mean

95.1
  5.3
  0.0







Table 3.3

Summary results for Observation 1 showing the percentage of: teacher instruction that led to on-task behaviour (% IT(B), on-task behaviour that received praise from the teacher 
(% B(PT), instruction from the ESW or teacher-aide that led to on-task behaviour 

(% ITA(B), and on-task behaviour that received praise from the ESW or teacher-aide 

(% B(PTA) for each child across the three settings.

Child
Age group
% IT(B
% B(PT
% ITA(B
% B(PTA

AAPTC






Andrew
Pre-school
  97.5
37.2
n/a
n/a

Bridget
Pre-school
  97.2
45.4
n/a
n/a

Carl
Pre-school
  91.5
69.3
n/a
n/a

Darren
School
  96.7
50.2
n/a
n/a

Ethan
School
  99.1
33.9
n/a
n/a

Mean

  96.4
47.2
----
----

Mainstream





Fred
Pre-school
  43.9
  1.4
52.3
6.9

Greg
School
  60.1
  4.4
57.4
0.0

Henry
School
100.0
  4.0
87.3
4.9

Mean

  68.0
  3.3
65.7
3.9

Home-programme





Ian
Pre-school
100.0
13.4
n/a
n/a

James
Pre-school
  97.7
17.2
n/a
n/a

Keith
School
  99.6
27.3
n/a
n/a

Mean

  99.1
19.3
----
----








Table 3.4

The number of observation intervals out of a maximum of 300 (equivalent to 50 min) during Observation 2 in which the teacher and the ESW or teacher-aide gave instruction(s).  

Child
Age group
No. of intervals that
No. of intervals that



the teacher gave
the ESW or teacher-



instruction
aide gave instruction

AAPTC




Andrew
Pre-school
228
  n/a

Bridget
Pre-school
213
  n/a

Carl
Pre-school
171
  n/a

Darren
School
258
  n/a

Mean

218
  ----






Ethan^
School
  35
  60






Mainstream



Fred
Pre-school
  30
      6*

Greg
School
  60
  87

Henry
School
  98
137

Mean

  63
 77

Home-programme



Ian
Pre-school
257
  n/a

James
Pre-school
293
  n/a

Keith
School
226
  n/a

Mean

275
  ----






* ESW present in only one of the four observations.  Therefore, the maximum number of intervals equals 60 in this case.

^ Ethan no longer attended AAPTC at the second observation point and only two observations (rather than five) were made at his mainstream school.  Furthermore, in one observation only the teacher was present and in the other observation only the teacher-aide was present.  Therefore, the maximum number of intervals equals 60.

Table 3.5

Summary results for Observation 2 showing the percentage of: on-task behaviour (% B), reward chosen by the child (% RC), and stereotypical behaviour (% SB) for each child across the three settings. 

Child
Age group
% B
% RC
% SB

AAPTC





Andrew
Pre-school
  80.7
29.3
  0.0

Bridget
Pre-school
  82.3
24.0
  0.0

Carl
Pre-school
  67.0
44.0
  0.0

Darren
School
  91.3
16.7
  0.0

Mean

  80.3
28.5
  0.0







Ethan
School
  79.2
  2.5
19.2






Mainstream




Fred
Pre-school
    7.3
43.0
60.3

Greg
School
  94.7
  5.3
  0.0

Henry
School
100.0
  0.0
  0.0

Mean
  67.3
16.1
20.1

Home-programme




Ian
Pre-school
  91.0
  9.7
  0.0

James
Pre-school
  97.3
  3.0
  0.0

Keith
School
100.0
  0.0
  0.0

Mean

  96.1
  4.2
  0.0







Table 3.6

Summary results for Observation 2 showing the percentage of: teacher instruction that led to on-task behaviour (% IT(B), on-task behaviour that received praise from the teacher

(% B(PT), instruction from the ESW or teacher-aide that led to on-task behaviour 

(% ITA(B), and on-task behaviour that received praise from the ESW or teacher-aide 

(% B(PTA) for each child across the three settings.

Child
Age group
% IT(B
% B(PT
% ITA(B
% B(PTA

AAPTC






Andrew
Pre-school
  98.8
42.9
n/a
n/a

Bridget
Pre-school
  99.5
41.8
n/a
n/a

Carl
Pre-school
  96.1
39.9
n/a
n/a

Darren
School
  99.1
59.7
n/a
n/a

Mean

  98.4
46.1
----
----








Ethan
School
  96.7
  2.9
100.0
0.0








Mainstream





Fred
Pre-school
  58.2
  3.1
  50.0
0.0

Greg
School
100.0
  2.0
  96.6
9.9

Henry
School
100.0
  0.0
100.0
0.8

Mean

  86.1
  1.7
  82.2
3.6

Home-programme





Ian
Pre-school
  99.5
37.8
n/a
n/a

James
Pre-school
  98.6
26.0
n/a
n/a

Keith
School
100.0
13.3
n/a
n/a

Mean

  99.4
25.7
----
----








Mainstream

The three children in mainstream settings varied considerably across all behavioural measures but these variations were fairly consistent over the two observation periods.  The number of intervals in which the child’s teacher gave instruction ranged from 14 to 103 and instruction by the ESW or teacher-aide ranged from 11 to 154 (see Tables 3.1 and 3.4).  This equates to 17.0% and 34.3% of the time during Observation 1 in which instructions were given by the teacher and the ESW or teacher-aide, respectively.  For Observation 2, on average the teacher gave instructions during 21.0% of the time and the ESW or teacher-aide for 25.7%.  For measures of the percentage of time spent on-task, the relative order remained the same across observation periods with Fred spending the least amount of time on-task and Henry spending the most (see Tables 3.2 and 3.5).  However, the absolute amounts did change over the two observation periods with a large increase in the amount of on-task behaviour for Greg from 43.3% during Observation 1 to 94.7% during Observation 2.  Henry also spent more time on-task during the second observation (100.0% compared with 83.0% in the first observation).  Fred, however, spent considerably less time during the second observation on-task with a decrease from 20.0% to only 7.3%.

The pre-school child, Fred, attended a free-play pre-school and although more academic, teacher-directed tasks were available, he did not typically choose such activities.  Fred spent more than half of his time displaying stereotypical behaviours and for approximately half of the time he spent in an activity of his choice, he also had with him his comforters used for displaying stereotypical behaviours.  The school-aged child, Greg, also had a security object in order for him to engage in on-task activities more frequently than would otherwise have been the case during Observation 1.  However, during the second observation he did not display any stereotypical behaviours and only a very modest 5.3% of the time in an activity of his choice.  

A similar pattern is also shown across the three children in terms of the percentages of instructions that resulted in on-task behaviour.  During the first observation period, teacher instruction resulted in on-task behaviour between 43.9% (Fred) and 100.0% (Henry) of the time and for ESW or teacher-aide instruction between 52.3% (Fred) and 87.3% (Henry) (see Tables 3.3 and 3.6).  During the second observation period, between 58.2% (Fred) and 100.0% (Greg and Henry) of the teachers’ instructions led to on-task behaviour and between 50.0% (Fred) and 100.0% (Henry) of the ESW or teacher-aides’ instructions.  Again, Greg showed a marked increase in the percentage of compliant behaviour (see Tables 3.3 and 3.6).  

For all mainstream children, and for both observation periods, only a very small percentage of on-task behaviour received praise from the teacher, ESW, or teacher-aide (range = 0.0% to 9.9%).  Also note that the children differed in terms of who was present in the classroom.  Henry always had his teacher and a teacher-aide present, as did Greg. (Note our observation access was restricted to times when Greg’s teacher-aide was present and so there is no data on the nature of teacher-child interaction for times when the teacher-aide was absent.)  However, reports from his mother and teacher, and also from the unanalysed data, indicated that once the teacher-aide left Greg stopped working almost straight away.  Fred on the other hand only had his ESW present two out of the five sessions during Observation 1 and one out of the four sessions during Observation 2.

Home-programme

On average, children in home-programmes were given 259 instructions by their therapist during the first observation period (ranging from 232 to 292; see Table 3.1) and 275 instructions during the second observation (ranging from 226 to 293; see Table 3.4).  Therefore, therapists spent, on average, 86.3% and 91.7% of their time giving instructions during Observations 1 and 2, respectively.  The mean percentages of time spent completing teacher-directed tasks during Observations 1 and 2 were 95.1% and 96.1%, respectively (see Tables 3.2 and 3.5).  The children in home-programmes, therefore spent only a small percentage of their time in an activity of their choice and spent no time emitting stereotypical behaviours.  On average 99.3% of therapist instructions were consequated by on-task behaviour across the two observation periods.  Approximately 20% of this on-task behaviour was consequated by praise from the therapist (ranging from 13.3% to 37.8%; see Tables 3.3 and 3.6). 

3.4. Qualitative Findings.

The data segments analysed and observed for children attending AAPTC or in home-programmes were relatively consistent throughout the day and across observation periods.  In the mainstream setting, segments were highly variable with large intervals of non-academic activity.  However, as the segments were randomly chosen, the data are likely to reflect typical patterns of classroom activity.  

In the mainstream the curriculum for the two school-aged children was adapted and presented at a level more appropriate for the child.  Often instructions given by their teachers were subsequently retold to them in a different manner by their teacher-aide.  The children did not participate in all group activities, instead their teacher-aide taught them individually.  Both children had additional resources available to them in the classroom such as special writing pens, puzzles, and their own activity sheets and books.  Additional access to the classroom computer was also available to each child.  For Greg, computer time was typically by himself and used as a means of calming him down.  Henry, however, used the computer as a writing tool for spelling, “writing”, mathematics, stories and also for reading and games.

3.5. Inter-observer Agreement.

For the analyses presented in Section 3, 1,070 minutes of data were analysed from the video observations made at each child’s main school.  Inter-observer agreement was calculated for 120 min of these data (11.2%).  One pre-school and one school aged child from each of the three settings was chosen randomly (note that for the pre-school age there was only one child in the mainstream and home-programme settings).  One segment of video from the five analysed by the primary observer was randomly selected for each observation period.  An independent observer was then trained with regard to the observation categories by discussion of the definitions whilst watching an exemplar of the observation data.  Any queries regarding the definitions were answered prior to the scoring of the observation categories by the independent observer.  

Inter-observer agreement was calculated by determining the number of intervals in which both the primary observer and the independent observer agreed on the presence, or absence, of an observation category.  Therefore, a disagreement was scored when the primary observer had marked an occurrence of the observation category and the independent observer had not.  Similarly, a disagreement was scored when the primary observer had not marked an occurrence of the observation category and the independent observer had.  Table 3.7 presents the percentages of inter-observer agreement across the observation categories for the children in each of the three settings.  The results indicate that, of the videos that were assessed, the percentage of inter-observer agreement was high, ranging from 85.0% to 100.0% with an overall mean of 97.3%.  Furthermore, there were no systematic differences across observation categories or across subjects and settings.

Table 3.7

Summary results of the percentage of inter-observer agreement for each observation category for: on-task behaviour (B), reward chosen by the child (RC), stereotypical behaviour (SB), teacher instruction (IT), teacher praise (PT), ESW or teacher-aide instruction (ITA), and ESW or teacher-aide praise (PTA) for each setting.

Child
Obs #
B
RC
SB
IT
PT
ITA
PTA
Mean

AAPTC









Bridget
1
  93.3
  98.3
n/a
  90.0
  98.3
n/a
n/a
95.0


2
100.0
100.0
n/a
100.0
  93.3
n/a
n/a
98.3

Darren
1
100.0
100.0
n/a
  93.3
  95.0
n/a
n/a
97.1


2
100.0
100.0
n/a
  98.3
  85.0
n/a
n/a
95.8

Mean

  98.3
  99.6
n/a
  95.4
  92.9
n/a
n/a
96.6

Mainstream









Fred
1
  98.3
  95.0
  95.0
100.0
100.0
  95.0
  96.7
97.1


2
  95.0
  90.0
100.0
100.0
100.0
100.0
100.0
97.9

Greg
1
  90.0
  98.3
  91.7
  96.7
100.0
  96.7
100.0
96.2


2
100.0
100.0
100.0
100.0
96.7
  98.3
100.0
99.3

Mean

  95.8
  95.8
  96.7
  99.2
99.2
  97.5
  99.2
97.6

Home-programme








Ian
1
100.0
100.0
n/a
  86.7
  95.0
n/a
n/a
95.4


2
100.0
100.0
n/a
  96.7
  96.7
n/a
n/a
98.3

Keith
1
100.0
  96.7
n/a
  93.3
100.0
n/a
n/a
97.5


2
100.0
100.0
n/a
100.0
  95.0
n/a
n/a
98.8

Mean

100.0
  99.2
n/a
  94.2
  96.7
n/a
n/a
97.5












3.6. Observational Data from another Setting.

The observational data collected at a mainstream setting for the seven children also attending AAPTC or home-programmes are presented in Tables 3.8 to 3.10.  Two 10 min segments (rather than the five analysed for their main school data) were analysed for each child and for both observation periods.  Unless otherwise noted, at least one teacher and either an ESW or teacher-aide was present.  Three children, Darren, Ethan, and Ian, were often taught in an environment without their classmates allowing more individual attention to be given.  The results shown in Table 3.8 indicate that, on average, the ESW or teacher-aide spent more time (55.0%) providing instruction than did the classroom teacher (10.9%).  The data for Andrew during Observation 2 were atypical.  On the day he was observed his SES case worker was also present, and the ‘teacher’ instructions were made by her.  These data do not represent the usual teaching pattern for him.  

Over the two segments analysed, children spent between 25.8% and 100.0% of their time on-task (see Table 3.9) with the remaining time spent in an activity of their choice.  Two children, Darren and Ethan, showed stereotypical behaviours in their mainstream setting but had not shown any at their main school (AAPTC; cf. Tables 3.2 and 3.5).  Between the two observation periods Ethan’s mother had asked his teacher and teacher-aide to stop any stereotypical behaviours and a small decrease from 20.8% to 19.2% was observed (see Table 3.9).  

Caution needs to be exercised when interpreting the percentage of teacher instruction that lead to on-task behaviour presented in Table 3.10.  For most cases, very few, if any, instructions were given by the child’s teacher (see Table 3.8).  However, most instruction when given by the teacher was consequated by on-task behaviour.  Praise given by the teacher for on-task behaviour was never greater than 3.7% (see Table 3.10).  ESW or teacher-aide instruction was also typically followed by on-task behaviour (mean of 83.7%) and praise for this on-task behaviour ranged between 1.9% and 50.5%.

Table 3.8

The number of observation intervals out of a maximum of 120 (equivalent to 20 min) during Observations 1 and 2 (Obs #) of the child at his/her other pre-school or school in which the teacher and the ESW or teacher-aide gave instruction(s).  

Child
Age group
Obs #
No. of intervals that
No. of intervals that




the teacher gave
the ESW or teacher-




instruction
aide gave instruction

AAPTC





Andrew
Pre-school
1^
  1
  45



2
43
  28

Bridget
Pre-school
1
  2
  32



2
 6
  55

Carl
Pre-school
1
10
  34



2
  5
  79

Darren
School
1
  0
  36



2#
  0
  56

Ethan
School
1^^
15
  46



2^^
35
  60

Home-programme




Ian
Pre-school
1
  1
102

James
Pre-school
1
  0
  87



2##
  1
  46







 ^Andrew’s play-centre was parent-run and therefore “teacher” in this case refers to either a parent or an ESW not working with Andrew.

^^ Based upon one observation when only the teacher was present and one when only the teacher-aide was present in the classroom.

# The classroom teacher was only present for half of one segment.

## Based on one observation with the ESW present, and one without.

Table 3.9

Summary results for Observations 1 and 2 (Obs #) at the child’s other school setting showing the percentage of: on-task behaviour (% B), reward chosen by the child (% RC), and stereotypical behaviour (% SB).

Child
Age group
Obs #
% B
% RC
% SB

AAPTC






Andrew
Pre-school
1^
  43.3
60.8
  0.0



2
  62.5
38.3
  0.0

Bridget
Pre-school
1
  25.8
76.7
  0.0



2
  75.8
25.8
  0.0

Carl
Pre-school
1
  46.7
60.8
  0.0



2
  88.3
14.2
  0.0

Darren
School
1
  29.2
74.2
60.0



2#
  70.8
30.8
15.8

Ethan
School
1^^
100.0
  0.0
20.8



2^^
  79.2
  2.5
19.2

Home-programme





Ian
Pre-school
1
100.0
  0.0
  0.0

James
Pre-school
1
  74.2
25.8
  0.0



2##
  47.5
53.3
  0.0








^ Andrew’s play-centre was parent-run and therefore “teacher” in this case refers to either a parent or an ESW not working with Andrew.

^^ Based upon one observation when only the teacher was present and one when only the teacher-aide was present in the classroom.

# The classroom teacher was only present for half of one segment.

## Based on one observation with the ESW present, and one without.

Table 3.10

Summary results for Observations 1 and 2 (Obs #) showing the percentage of: teacher instruction that led to on-task behaviour (% IT(B), on-task behaviour that received praise from the teacher (% B(PT), instruction from the ESW or teacher-aide that led to on-task behaviour (% ITA(B), and on-task behaviour that received praise from the ESW or teacher- aide (% B(PTA) for children attending another school setting.

Child
Age group
Obs #
% IT(B
% B(PT
% ITA(B
% B(PTA

AAPTC







Andrew
Pre-school
1^
    0.0
0.0
  97.7
  7.2



2
100.0
0.0
100.0
  1.9

Bridget
Pre-school
1
100.0
0.0
  96.7
  3.3



2
100.0
1.0
100.0
  5.8

Carl
Pre-school
1
100.0
0.0
  92.4
  8.5



2
  40.0
3.7
100.0
23.4

Darren
School
1
n/a
0.0
  90.0
50.5



2#
n/a
0.0
100.0
23.9

Ethan
School
1^^
100.0
1.7
100.0
  5.0



2^^
  96.7
2.9
100.0
  0.0

Home-programme






Ian
Pre-school
1
100.0
0.0
100.0
10.0

James
Pre-school
1
n/a
0.0
  95.3
  3.3



2##
100.0
0.0
100.0
14.3









^ Andrew’s play-centre was parent-run and therefore “teacher” in this case refers to either a parent or an ESW not working with Andrew.

^^ Based upon one observation when only the teacher was present and one when only the teacher-aide was present in the classroom.

# The classroom teacher was only present for half of one segment.

## Based on one observation with the ESW present, and one without.

3.7. Generalisation Data.

Appendix 4 presents the percentage of correct responses on regular and compound tasks given to each child in the home setting.  The results indicate that all children showed generalisation across people with rates of compliance typical to that observed at their main education setting.  However, Henry was more non-compliant than when observed in his classroom, but, as noted by his mother, his home environment was currently stressful.  Ian, on the other hand, was more compliant than he had previously been observed.  As the generalisation tasks were conducted in each child’s home it is not possible to comment on generalisation across settings as all children presumably learn in this environment.  There was good evidence for generalisation across time.  For Andrew, Bridget, and Ethan, the tasks presented were as conducted at AAPTC and none of these children had been attending the Centre for 3-6 months yet still were able to provide accurate responses.  Furthermore, some of the tasks given to all children (except Fred) were no longer being explicitly taught and the child’s ability to still complete them shows skill maintenance or generality across time.  However, Darren was unable to complete many tasks at a level that he had previously been able to suggesting a lack of maintenance.  In fact, typically he made two incorrect responses and then the third response was prompted and following that he was better able to do the task.  This suggests a lack of stimulus generalisation.  

For the most part, incorrect responses on regular tasks were errors in expressive language and the presentation of the same stimulus as a receptive language drill indicated that the child was able to identify the correct answer.  In the cases where the child was also unable to do the task as a receptive drill, it is likely that this was a stimulus (verb, shape, object etc.) that the child had not been taught.  

Bridget, Carl, Greg, Ian, James, and Keith were able to complete most compound tasks with greater than 80% accuracy indicating that they were responding to the question and not solely to the stimulus presented (see Appendix 4).  Andrew and Darren were unable to do such tasks suggesting a lack of stimulus generalisation.  Compound tasks were not appropriate for Ethan, Fred, and Henry because of their level of functioning.  For Ethan, the nature of his regular tasks already involved a compounding of what he had previously learned.  The types of regular tasks given to Fred were opportunities to use appropriate language under basic conditions which were unable to be compounded into more complex tasks as he was unable to complete these tasks successfully.  In order to get Henry to complete his regular tasks, high rates of reinforcement were given and a lot of coaxing.  He was unable to do any further tasks without distress.

3.8. Assessment of Progress.

AAPTC

Andrew: The AAPTC curriculum notes (13/9/00), showed that Andrew was working on imitation, big 6 (i.e., thumbs up and down, pincer wrist, circular wrist, side-to-side wrist), writing, and communication.  Andrew was not writing during Observation 1.  Worksheets from Observation 2, 24/11/00 to 7/12/00 showed that he was learning to draw vertical and horizontal lines by tracing lines/dots and freehand.  

A detailed IDP (26/5/00) obtained from his play-centre established goals for the future with regard to schooling from the parents’ perspective.  Only one learning area was identified at this time, communication (social/play).  Current skills were clearly reported, as well as teaching objectives and methods, learning opportunities, resources needed, and monitoring strategies.  On the 28/7/00 it was reported that Andrew was able to peel a mandarin, wash and dry his hands, and use the toilet.  Other general skills had not been learnt, yet.  There was no mention of progress in the social dimension.  The minutes of an SES case conference (8/9/00) involving the mother, ESW worker, teacher, and liaison manager from AAPTC provided an update on his current skill levels in communication, well-being, contribution, exploration (fine, gross motor skills), and cognitive development.  Many practical activities (e.g., at water play encourage tipping, pouring, using pipes, encourage turn-taking) are listed to extend his abilities and some goals are specified, (e.g., learn to use the computer mouse).  A meeting was scheduled in 6 weeks time.  With a developmental age of 26 months on the Bayley Scales of Infant Development (Bayley, 1993) and a low receptive vocabulary (< 2 %ile), the programme being offered to Andrew from both schools seemed developmentally appropriate.  Some progress in practical skills and writing had been made.

Bridget: According to the AAPTC curriculum notes (13/9/00), Bridget was working on writing, communication, mathematics, and reading.  Her worksheets from 7/9/00 to 13/9/00 for Observation 1 consisted of practice in copying and tracing lower-case alphabet letters, and writing the numbers from 0-9.  At Observation 2, the worksheets from 6/12/00 to 11/12/00 consisted of writing the upper-case letters and numbers from 0-9, writing numbers to dictation, establishing the concept of numerical equivalence, and simple addition.  These more advanced worksheets at Observation 2 clearly represent progress in writing and mathematics.  Bridget was able to read 12 words on the Burt, which can be considered about average for her age of 5:8.  She appeared to be progressing exceptionally well academically given her average receptive vocabulary, but poor general verbal ability (< 1%ile on the Wechsler Preschool and Primary Scale of Intelligence-Revised; WPPSI-R) (Wechsler, 1989). 

Carl: As specified by the AAPTC curriculum notes (13/9/00), Carl was working on mathematics, writing, reading, and communication.  His worksheets from 18/9/00 to the 20/9/00 for Observation 1 consisted of tracing lines/dots to make triangles and squares, drawing circles, and representing numbers by lines.  At Observation 2, Carl’s worksheets from 7/12/00 to 8/12/00 showed that he was engaged in copying these shapes and numbers freehand, tracing line/dots and freehand copying of individual lower-case letters.  These worksheets from Observation 2 show that Carl has made good progress in writing over the 3-month period.  He was also able to read 17 words on the Burt, which is about average for his age of 6:4.  Given Carl’s low receptive vocabulary (approximately 7%ile) and poor general verbal ability (< 1%ile, WPPSI-R), he was making good progress.

Meetings with the SES, teachers, and mother were held on 28/1/00 and 21/7/00.  The minutes of the first meeting established factors for the staff at the kindergarten to consider, including a severe receptive language disorder, toileting problems, and the possibility of climbing fences to run away.  It also established the main area of focus, which was to develop his social skills, and recommended that all staff should be expected to support him.  Specific teaching goals and what was to be taught were not outlined sufficiently.  Only general recommendations were listed, for example, “set up situations so that Carl can interact with other children”.  The minutes of the second meeting were mainly concerned with transition to primary school, ORRS funding, and issues of providing SES with an updated list of current abilities.  No time was available to formulate an updated IDP for preschool.  There was no report on his social progress.
Darren: AAPTC curriculum notes (13/9/00) showed that Darren was working on mathematics, reading, writing, communication, and maintenance.  His worksheets obtained on 13/9/00 and 21/9/00 showed that Darren was working on tracing lines/dots to make arcs, circles and triangles, learning to draw an x, and number-word matches.  At Observation 2 (15/12/00), he was working on the same material, and in addition learning to trace the letters of his name.  There did not appear to be much progress in the accuracy of his drawings over this 3-month period.
An IEP (7/00) was provided by his mainstream school, although there were no meeting dates or review dates reported.  The current level of his skills, learning goals, teaching goals, and responsibilities for acting on them were specific and clearly outlined.  The main content areas listed on his IEP were: social, group learning, following the day’s organisation, reading, writing, and mathematics.  In general, expectations at his school were lower than at AAPTC.  The largest discrepancy was in the area of reading.  The AAPTC programme specified teaching him letter sounds and single syllable words, such as ‘an’, ‘at’, ‘it’, whereas his school’s learning goals were all preparatory, such as ‘locating picture and text’, ‘following where the text starts and finishes’.  However, under ‘adaptation required’, the school did note that graded reading books based on Darren’s life events and containing 1-2 words should be made-up for him.  Noting Darren’s low levels of language (< 1%ile on all WPPSI-R subtests), it was surprising that his IEP made little mention of specific linguistic activities for him.  Fortunately, he appeared to be getting some language instruction at AAPTC.  

Ethan: Curriculum notes obtained from AAPTC (13/9/00) indicated that Ethan was working on writing, communication, mathematics, reading, and compliance.  Worksheets from the 29/3/00 through 18/9/00 consisted of number-word matches, copying letters, subtraction and 1-digit addition, writing sentences, listening and writing upper case and lower case letters, multiplication by two, spelling completion, and spelling simple words.  Although the material supported the curriculum, the worksheets did not appear to increase in difficulty during this 6-month period, despite a high percentage of accuracy from the beginning.  

An IEP (6/4/00) was provided by his mainstream school with meeting dates on the 23/2/00 and 6/4/00.  His IEP was detailed and clear, with specific learning goals and teaching strategies outlined.  There were no outcome (evaluation) entries, and there were no comments about a scheduled review date of 11/00.  The AAPTC curriculum seemed consistent with recommendations on the IEP, suggesting both educational programmes were working on similar material in a cohesive manner.  His reading age on the Burt and the Neale accuracy were average for his age, and comprehension was consistent with accuracy.  The latter is encouraging given that his productive vocabulary on the Wechsler Intelligence Scale for Children-III (Wechsler, 1992) is at the 16th percentile for his age of 8:2.  His rate of reading is very high (>12.7).  The ‘Ready to Read’ levels (gold) used at his mainstream school were compatible with his test performance.  In general, Ethan appeared well-supported educationally and his progress, based on his reading levels was good.

Mainstream

Fred: Two IDP’s (22/2/00, 18/9/00) were obtained from his pre-school.  The first IDP lists concerns in language and social development, current skills, teaching objectives and goals, and who will be involved in the implementation.  Goals and teaching strategies were clearly specified, with practical examples.  No monitoring procedure was mentioned.  The second IDP specifies the same concerns as the previous one.  He appeared to have made some progress in both, as he was reported “using language to request, protest, gain attention, and comment”, whereas previously he had been using gesture.  In addition, he was reported making eye-contact, greeting his teachers, taking turns on the slide (with a timer), and beginning to initiate turns with other children.  Goals were built on skills that he had learnt, and teaching strategies were detailed.  Responsibility for monitoring Fred’s progress was assigned to specific individuals.  No worksheets were used at his pre-school however, the generalisation worksheets showed that he could draw letters and lines if physically guided.  Considering his very low verbal ability as measured by the Peabody Picture Vocabulary Test (PPVT-3; Dunn & Dunn, 1997) and the WPPSI-R (< 0.1%ile), the educational programme for Fred seemed developmentally appropriate.
Greg: An IEP (20/6/00) obtained from his school outlined: the areas of concern, current attainment, goals, teaching methods and personnel responsible, and mode of evaluation (i.e., teacher observation).  Current attainment and goals were focused on classroom routines (mat time, table time), instructional language, oral language, computer use, and academic skills.  Goals and teaching methods were specific, although a list of focus words to be taught was not included on the IEP.  A review date was scheduled on the 29/8/00 and held on 21/11/00.  The updated IEP lists two additional areas of concern, class singing/dancing and physical contact.  He appeared to have made progress at mat-time as he was able to sit without restraint and move about freely in the classroom.  He was also reported to respond to the timer, as well as showing a willingness to take turns at the computer.  Oral language showed improvement as Greg was using words and phrases for new situations, although these words/phrases were not listed.  He was now able to write 50 words.  Goals listed built upon previous learning, and teaching strategies were specific.

Worksheets from Observation 1 (Feb/00) comprise: letter and number writing (tracing dots), follow the dots (to 10), learning the concept of smallest/biggest.  There was also an alphabet book in which Greg was learning to write letters, and words beginning with the letters (tracing dots and freehand), and a storybook in which he drew a picture and copied one sentence.  The storybook was used from February through August, and showed increasing independence, as he appeared to be writing a sentence without copying during August.  His handwriting was poor throughout.  At Observation 2, worksheets showed that Greg was still working on writing alphabet letters and writing one-sentence stories without copying (11/30/00).

School assessments on writing vocabulary showed a marked improvement from a stanine of 0 on 19/5/00, to a stanine of 3 on 22/9/00.  On the latter, he was able to write his name and many common words.  His Burt score placed him in the average range for his age, and his Neale score also showed he was average for accuracy, comprehension, and rate of reading.  Greg appeared to have made good progress given his poor receptive vocabulary (2%ile, PPVT-3) and low level of verbal ability (< 1%ile, WPPSI-R).

Henry: An IEP (Feb/00) obtained from his school outlined his current social skills in the classroom and playground, as well as his academic skills in mathematics, reading/writing, computer use, fine motor skills, and oral language.  Goals and methods are mentioned, although mostly in general terms with no specific strategy directed to the teacher or teacher-aide (e.g., “discourage inappropriate play”, “inviting someone to play”, “investigate ways through activities to ensure comprehension”).  No review date is provided on the form.  Another report, which was produced from a later IEP (July/00) was provided by the school.  This was essentially an update reporting current skills, goals and methods.  Improvement was noted, such as sitting still for longer periods of time, and joining groups.  Goals and methods were sketchy (e.g., “faster imitation of appropriate goals”, “faster parallel/proximity work”, “continue to develop”, “use signs and verbal language when play needs to be modified”).  

Teaching notes from Week 6 and 7 of Term 3, 2000, listed a number of specific activities for Henry, such as shared story, handwriting name, guessing number, and art collage.  Worksheet samples covered the entire year.  In February/March 2000, Henry was learning to follow numbered dots, copy the letter ‘o’, and do 2-step addition using a calculator.  In May/June, he was learning to write his name, numbers, and some words freehand, counting by twos and fives, and doing two-step additions.  (The latter might have been guided as the handwriting is adult-like.)  July and August worksheets consisted of multiplication by five and measurement (probably guided) and understanding of tallest/ widest/longest, deepest concepts.  Worksheets from September through December showed some language work, with teacher’s notes indicating that he did very well answering some questions (possibly related to a story).  Other worksheets showed computer produced letters, words, and numbers, addition and subtraction that were copied from the board (ones and tens), and following lines to write single letters.  Henry’s reading age on the Burt was just a little below average.  His reading attainment and his worksheets indicate that Henry has made better progress than would be expected based on his receptive vocabulary (< 2%ile, PPVT-3), and his verbal ability (< 1%ile, WPPSI-R).  In addition, the use of the school’s computer appeared to be a useful technological aide to help him learn despite poor motor control.

Home-programme

Ian: The home-programme therapists provided daily summaries on all activities, including, academic, linguistic, motor skill (fine and gross) development, concepts (e.g., block patterns, matching, object function), and eye contact.  The therapists reported a progression over a 6-month period from basic to more complex skills, by building on what had previously been taught.  Worksheets on concepts of shapes (triangles) and learning to trace them were provided to the parents during Observation 1.  These worksheets showed that he did not have the concept of ‘smallest/biggest’, but he had some understanding of this at Observation 2.  Notes attached to the worksheets indicated that almost all work needed to be ‘physically guided’ (his hand was held) by an adult.  

Ian’s mainstream pre-school has provided an IDP (7/12/00) with general goals in the areas of: confidence in control of the body, health, routines, and verbal communication.  Short-term goals were also specified, as well as strategies for teaching these skills.  No outcomes were reported.  In general, the school and home programmes seem to be relatively consistent with each other in terms of general goals and strategies, and both are developmentally appropriate given his mental age of 26 months on the Bayley, and vocabulary of 3:11 on the PPVT-3.  Although phonics sounds have been introduced as part of his home-programme and he has been reported to be learning them, the time may have been better spent building up his vocabulary and linguistic understanding given his low developmental levels.  Reading has no value without linguistic understanding.  

James: The home-programme was based on techniques of applied behavioural analysis and focused on pre-academic, early-academic, and social skills.  There appeared to be a heavy emphasis on teaching language skills (e.g., verbs, personal pronouns, adjectives, sentence structure, sequencing, asking and answering wh-questions).  Some of these skills crossed over into the social dimension (e.g., asking for help, telephone skills, emotions words, expressing likes, dislikes, wants, yes, no, same, different).  James’ mother reported progress in speech, sentence structure and communication.  

Worksheets provided showed that James was working on beginning sounds, counting and colouring from 1 to 3 objects, writing letters, and shape recognition.  At Observation 2 (22/3/01), a single worksheet showed that he was able to fill in a missing number in a sequence, although some of this work appeared to be filled out by an adult as his writing was not very legible.  Simple addition and subtraction problems presented on the same worksheet were also completed by an adult.  Although the evidence is scant, there appeared to be some academic progress between observations.  In addition, James could be classified as a hyperlexic reader on the basis of his precocious reading ability and poor linguistic comprehension.  His Burt score was equivalent to an average reading age of 6:2 when he was only 4:9, while his receptive vocabulary was average (55%ile, PPVT-3) for his chronological age and his productive vocabulary was significantly below average - 5%ile on the WPPSI-R.  His special ‘decoding’ talent seems to have been identified and fostered by his home-programme.

Keith: This child has been provided with a well-integrated programme that teaches both academic and social skills.  The Correspondence School curriculum has been followed - Special Needs and more recently the Year 1 course.  The curriculum takes up about a quarter of the programme, and the rest of the time is spent on direct instruction (drills), using a programme based on applied behaviour analysis techniques originally set up by a Registered Psychologist that the parents hired privately.  Some of the main activities specified at the beginning of the assessment period included: basic reading skills, creating and copying stories, concept building, 2-3 step instruction, maths (addition, subtraction, sizes), writing, pretend play, and music/singing.  More advanced skills were specified for this year, including, time concepts, social questions, emotions scripts, describing an object, wh-questions, rhyming sentences, following written instructions, and written categorisation.  These skills clearly build-on what was previously learnt.  

On the 21/3/01, Keith’s mother reported that he had acquired the following linguistic skills over the past six months: responding to wh-questions and social questions, knowledge of emotion words, basic reading, identifying initial letters in words, doing crossword puzzles, creating and copying simple stories.  In addition he had learned some mathematical/time concepts (i.e., before, after, daytime, night-time, big, bigger, biggest, medium, small, smaller, smallest), and he was making more independent observations of his environment.  There were no worksheets provided for Observation 1.  At Observation 2, he was writing 2-sentence stories, and was able to do a worksheet indicating an understanding of ‘smallest/biggest’.  His reading level (Burt) was about 7 months behind his age group, however this is not surprising given his low level of vocabulary knowledge – 6%ile (PPVT-3) for his age.  The fact that Keith was reading at a level consistent with his ability and was able to write is a good indication of the academic quality of this home-programme for him.

3.9. Parent Interviews.

Typically one parent or caregiver from each family was asked a series of questions regarding programme effectiveness, costs, and constructive suggestions towards further development of the programme and services for children with ASD in New Zealand.  Five families were involved in the AAPTC programme, three in the mainstream only group, and three families were involved in the home-programme. Summaries of the views expressed by these parents are presented under the headings below. 

Programme benefits

AAPTC:  The parents of the five children attending AAPTC all felt they had sufficient knowledge of autism to see that none of the other options available in New Zealand were suitable for their child.  These parents considered it hugely beneficial to them that such a programme was available.  Most considered it an advantage that the Centre employed the therapists and that there was a pool of resources able to be utilised.  All parents commented that the programme had advanced their child academically and that it laid good foundations for their future learning.  Parents generally felt that there was little point sending their child to mainstream schooling full-time as they did not receive sufficient intensive instruction or support, and that the child did not have enough language, academic, social, or coping skills to be able to advance with their classmates.  Typically parents did not consider the IMAGINE programme in isolation as a “solution”, but rather that it tied in with mainstreaming with AAPTC providing intensive academic instruction and mainstreaming providing opportunities for socialisation.  One parent thought it was beneficial that there was no social component in the IMAGINE programme as a group of children with ASD did not provide adequate role models.  Another parent commented on how her child could do many of the skills prior to his starting the IMAGINE programme, but the programme had increased the child’s confidence and rate of production.  Some parents noted that it was beneficial to not teach their child at home (especially since there were no other children around), whereas others would have liked to have at least some hours based at home.  Parents commented that it was relatively easy to gain information regarding their child’s progress and they were regularly provided with a skills list.  Most parents agreed that the therapists were adequately trained, but that some were more effective than others, and were pleased with the continuation of staff training.

Mainstream:  All parents reported that the greatest advantage of including their child in a mainstream setting was the socialisation.  Two families commented on how approachable and supportive their child’s school was about adapting the curriculum, providing extra resources, and helping with the adjustment to classroom learning.  For the two school-aged children, the extra funding from the school on top of their ORRS funding enabled them to attend full-time.  Two families felt that the teacher-aides working with their child were a great benefit and made mainstream schooling viable.  One parent was pleased that the school had also included her child in an English as a Second Language programme so that he could learn to converse with other children.
Home-programme:  All parents agreed that the alternative options available in New Zealand did not provide a suitable nor comprehensive programme for their child.  By arranging a home-programme they were able to teach academic, language, social, daily living, and play skills.  Furthermore, they were able to generalise learned skills to other settings by arranging therapy sessions at other locations (sports centres, parks, the sensory room at IHC etc.) and by having the option of sending them to mainstream kindergarten or school part-time.  Parents also agreed that their child received the intensive 1-to-1 teaching that they needed.  Parents commented that it was a huge advantage not to have to stick to one programme or curriculum and that they could teach their child what, when, and how they wanted.  Parents commented that there was no point in sending their child to a mainstream setting without first developing their language skills.  Two parents believed that the mainstream environment was too over-stimulating and that the distress caused by the auditory overload was something their child need not experience.
Programme concerns

AAPTC:  Typically parents felt that the programme was expensive and that there was a lack of funding from the Government resulting in a programme that was only available to a small group of people.  Some parents commented that it was not a cost effective solution as they felt that their children were kept at a level below their capabilities as they had not reached the criterion for fluency (i.e., mastery) and so were not permitted to move to the next skill.  Two parents were concerned with the focus on building fluency as errors were not immediately corrected so that the “fluency process” was not disrupted and they questioned the effect of not providing immediate corrective feedback.  Three parents would have liked more say in their child’s curriculum and more written information on the IMAGINE programme.  Some parents saw the need for more parent – teacher discussions regarding their child’s progress.  In one parent’s view, programme changes for all children were really for children of members of the Board of Trustees.  Three parents would have preferred all parents having the opportunity to comment before changes were made.  Some parents were not happy about the access to staff towards the end of the year and did not approve of having to go through the Board of Trustees to gain access.  Most parents felt that the staff needed additional training in the “how to do therapy” part of the programme.  Some parents considered the rate of reinforcement to be too high and unrealistic of a child’s normal environment.  They also thought that considerable time was wasted in charting (data collection) in such detail.  One parent suggested that charting this much information was not for the benefit of the child and was concerned about privacy issues with regard to the data, as no consent forms had been presented.  Some parents commented that the “intensity” of the programme was lost in the excessive amounts of reinforcement and data collection.  Three parents wanted regular rotation of all therapists to aid with generalisation and that the later system of “teams” did not achieve this.  One parent noted that this programme was not suitable for all children with ASD.  Some parents questioned the high fee paid to the programme’s Director given that the IMAGINE programme was still in its research stage.  Most parents agreed that more could have been done to enhance the generalisation of language.  One parent thought that 15 hours ceiling at the Centre was nowhere near enough for her child to make maximum gains.  One parent was not concerned with any aspects of the programme and was pleased with its continual development.

Mainstream:  Most parents questioned whether both the teacher and the ESWs or teacher-aides had the necessary skills to teach their child.  They generally commented that not enough support was being given to the ESWs or teacher-aides from SES but, in two cases, they were extremely pleased with the support for them from the child’s school.  A parent wondered whether the teacher-aides provided too much help and not enough guidance.  Another parent believed that if her child had learned anything this year it was from his parents and not the school.  One parent was concerned about the number of teacher-aides working with her child, but is more comfortable with that now.  Two parents thought that speech-language therapy was needed for their child to add to the programme’s effectiveness.  Some parents were concerned by the lack of assessment of the child’s strengths and weaknesses and felt that such an assessment should be a basis for the programme.  One family was frustrated with the lack of help from SES.  They said that SES were “all paper work and talk and no action”; the goals set at their child’s IDP meeting were never met.  They were also concerned that there were no academic goals and they would like their child to learn to write and read as he was almost 5 years old and no pre-academic skills were part of his IDP.
Home-programme:  One parent would like her son to have more contact with a peer group but only his academic skills are at his age level (and not his social skills).  Two parents felt that they do not have enough financial resources to make the programme as effective as it could be.  All parents were irritated by the Government’s failure to acknowledge the effectiveness of home-programmes evident, by the limited support provided by SES staff, and by the shortage of financial support.
Services parents would like to see in New Zealand

AAPTC:  All parents would like to see a more comprehensive programme that covered sensory and auditory integration, speech-language therapy, socialisation, functional play, and/or daily living skills as needed by the child.  One parent would like to see easier access to visuals (visual stimuli used to facilitate communication).  Parents felt that more funding by the Government was required for all children with special needs.  They also did not want to see a “one programme for all” situation and felt that parents should have a number of good options available to them and be able to choose a programme without anyone (in particular SES) telling them what they are doing is wrong.  One parent would like more Centres set up in Auckland so that the travelling distance wasn’t so great.  Parents at AAPTC who also sent their children to a mainstream setting, frequently expressed a desire for more involvement in decisions regarding their child in the mainstream, such as the appointment of their child’s ESW or teacher-aide.  They specifically commented that all mainstream staff involved in teaching their child should be adequately trained.  

Mainstream:  One family felt that all children should have access to specialised home-programmes or programmes like that provided at AAPTC.  They complained of a serious lack of funding and lack of adequate staff and services available in New Zealand.  Two parents wanted at least one 45 min session of speech-language therapy to be included per week.  One family would like easier access to information on autism and to resources they could use to teach their child (books, programmes, and teaching materials).
Home-programme:  All parents want the Government to acknowledge the effectiveness of these intensive types of intervention and want appropriate levels of funding to carry them on.  Two parents would like to see better diagnostic labels as the label of ASD is too global and does not indicate the strengths and weaknesses of the individual child.  They also want to see better and regular assessments of their child.  All parents would like to see better support from SES and greater acknowledgement that home-programmes are effective.  They would also like to be able to choose their ESW or teacher-aide and would also like to see them trained in techniques prominent in the current autism literature.  All parents wanted speech therapy to be provided by SES on a regular basis per week not per month or more.  All families commented that there could be better dissemination on the programmes available internationally and noted that SES and the Autistic Association could make improvements in this area.  The parents also want to see the development of a tertiary level course that would enable therapists to train in applied behaviour analysis techniques.  They also wanted supervision of their programme by a professional.  Two parents said that, given the child’s language skills had been developed well enough, they would send their child to a school as long as the class size was small (7-8 children), the teacher and teacher-aides were well trained, and that the curriculum was adapted as necessary for their child.  Parents were concerned for all parents of children with ASD because of the associated stress, the workload over and above normal family life, and the financial burden.  Parents believed that there needed to be a support network, especially for those with newly diagnosed children.  One parent had always thought highly of the services provided in New Zealand to children with special needs but is now ashamed and constantly disappointed in Government policies commenting for example that the Government should recognise that funding needs to be available NOW so that the child has a chance of leading a normal life, rather than ending up in an institution or jail.
Perceived progress since starting the programme

AAPTC:  All parents thought it was well worth their while to send their child to AAPTC and that academic gains had been made.  Notable gains were in gross and fine motor skills, receptive and expressive language, writing, pre-reading and reading, mathematics, and compliance.  Two of the parents noted that these gains were significant, two said good gains had been made but thought their child could have advanced further in some areas, and one parent said while the progress was slow, the child had made some gains academically.  Most parents commented they had seen generalisation of academic and motor skills to other settings.
Mainstream:  One family reported that their child had made little progress at pre-school and did not agree with SES’s suggestion to keep him in pre-school another year.  The other two families had noted large gains in the social skills of the child and in their ability to imitate their classmates.  These families had also noted extensive gains in compliance and self-control from their child.  One family was happy with their child’s progress and had also seen improvement in all academic areas.  The other family was also happy with their child’s progress and was less concerned about whether he learned academic skills as socialisation was their primary goal.  
Home-programme:  All parents commented that their child’s progress through their programme was beyond their expectations.  They also commented on significant gains in spontaneous language.  One parent said since April 2000 her child had moved from a five-word vocabulary to speaking in full sentences.  She also noted his willingness to communicate and his spontaneity in speech.  In addition there were huge gains in his ability to play and interact with his sibling.  Another parent noted large gains in communication skills, expressive language, being able to play with the other children at kindergarten, and in his pre-academic skills.  The other parent said the largest gains were in communication, in particular spontaneous language.
3.10. Teacher Interviews.

A set of questions was asked to as many of the staff members involved with each child as possible in each of the three settings.  This involved six therapists from AAPTC, three therapists from the home programmes, and for the mainstream schools two teachers (one for each school-aged child) and six teacher aides.  For the pre-school child three teachers submitted one form on behalf of all of them, and one teacher-aide was interviewed. Summaries of the views expressed are presented under the headings below.

Working for this centre or school, or for this child in 2001
AAPTC:  The reasons for the three therapists who were remaining at the Centre were: it was only part-time employment, liking the job, and finding the work challenging.  The reasons given by the individual three staff leaving included: not agreeing with the programme, lack of written guidelines for teaching, insistence on using aversive techniques (considered by the therapist as slapping the desk, speaking in a loud voice), an over-emphasis on data collection, and contradictions in direction from the Board of Trustees.

Mainstream:  The pre-school teachers were all remaining at the same pre-school but the children moved to other schools.  One teacher was leaving to go overseas.  The other teacher would continue to teach, but the child had moved into another class.

Mainstream ESWs or teacher-aides:  Two ESWs were carrying on with this sort of work in 2001 but not with the same children.  One teacher-aide was teaching a class of her own.  The other three teacher-aides would be working at their school with the same child.

Home-programme:  All therapists indicated that they would be working with their child in 2001.

Qualifications

AAPTC:  Five therapists had a Bachelor’s degree in Psychology and one of these therapists was currently doing a Masters in Psychology.  Another therapist also had a Bachelor of Arts (BA) in English and Linguistics, another had a Diploma of Graduate Studies in Education, and another had a Diploma of Education in Special Education.  

Mainstream:  Two of the pre-school teachers had Diplomas of Free Kindergarten Union and the other two had Diplomas in Teaching, Primary.  One of these latter teachers also had a Diploma of Early Childhood Education.  One teacher of a school-aged child had a Bachelor of Teaching and the other had a Diploma of Teaching and a Bachelor of Resource and Environmental Planning.  

Mainstream ESWs or teacher-aides:  The two ESWs were currently enrolled in a Diploma of Teaching in Early Intervention.  Two teacher-aides had a Diploma of Teaching, one in Early Childhood Education and one in Teaching Primary.  One teacher-aide had no formal qualifications.  Another had completed 120 points in pre-school education and had completed a Makaton signing course.

Home-programme:  One therapist had a BA in Psychology and Economics and a Masters in Psychology.  Another therapist had a BA in Education and Psychology and is currently in her thesis year of a Masters in Psychology.  The other therapist is in her second year of a BA in Psychology.

Previous experience with children

AAPTC:  Two of the six therapists had no previous experience working with children.  One therapist had 8 months work experience with children with ASD.  One therapist had previously done large amounts of baby-sitting and nannying and had two relatives with ASD.  Another therapist had previously worked as a tutor and baby-sitter but had not worked with children with ASD.  The other therapist had 6 years experience coaching gymnastics and been a teacher-aide for children with and without ASD.

Mainstream:  No teacher had any previous experience with children with ASD.  The pre-school teachers had between 14 and 20 years experience with children and the school teachers 2 to 8 years.

Mainstream ESWs or teacher-aides:  The ESWs and teacher-aides had between 5 and 20 years of experience working with children in a variety of settings (home, kindergarten, other schools, or early childhood centres).  Only one teacher-aide had any previous experience working with children with ASD.

Home-programme:  One therapist had no previous experience with children with ASD but had previously been a baby-sitter.  Another therapist had 1 year of experience with children with ASD and 1 year of experience working with children in a social skills programme.  The other therapist had previously been a nanny, worked at a kindergarten, and had 3 years experience with children with ASD.

Current work with children with ASD

AAPTC:  Full-time therapists at AAPTC work with up to15 different children for 30 hours of teaching time per week.  They spend another 10 hours per week recording data, making programme decisions, doing administration, and making resources.  The two part-time staff work with four and six children for 16 and 21 hours, respectively.

Mainstream:  All teachers only work with one child with ASD during the hours they attend pre-school and school.

Mainstream ESWs or teacher-aides:  The ESWs and teacher-aides only work with the child in the evaluation and provide support for between 3 and 11 hours per week.

Home-programme:  One therapist worked with one child for 6 hours per week.  Another therapist works with three children for a total of 8 hours per week.  The third therapist works with the child in the evaluation for 24 hours (12 of therapy and 12 of generalisation activities) and with one other child for 6 hours per week.

Obtaining information

AAPTC:  All therapists felt they had sufficient access to information on the diagnosis and characteristics of ASD and precision teaching.  However, some therapists commented on the lack of written information on the IMAGINE programme and that the information given was often contradictory to what they had been told previously or to the literature they had read.  Some therapists felt that direct questions about specific children’s programmes were often answered inadequately.

Mainstream:  All teachers said they had no trouble seeking access to the information they required.

Mainstream ESWs or teacher-aides:  The ESWs noted that SES had provided them with an article on the characteristics of children with ASD.  All teacher-aides felt the school had provided them adequately with resources.  One teacher-aide also sought information from the Autistic Association and the internet.

Home-programme:  Two therapists felt they had adequate access to information provided by the parents.  One therapist would like to see more competent diagnoses from paediatricians as the more global ASD diagnosis gave little indication of the child’s strengths and weaknesses.  She also wanted the child to be assessed in greater detail and not just basing the assessment on interviews with the parents.  Two therapists noted they would like more resources to be available in New Zealand, especially regarding the different programmes available internationally. 

Support

AAPTC:  Most therapists reported they had a sufficient support network between therapists at the Centre.  Some noted that there was a lack of support however in terms of being able to ask professional advice on programming decisions.  

Mainstream:  All teachers felt they were well supported and, teachers of the school-aged children especially noted the great support they received from the teacher-aides and the child’s parents.

Mainstream ESWs or teacher-aides:  The ESWs said they were well supported by SES and their pre-school.  The teacher-aides all commented that they were well supported by the school and the child’s family.

Home-programme:  All therapists said the level of parental support was exceptional.  Two therapists, however, discussed the lack of professional support available in New Zealand.

Perceived programme/curriculum effectiveness
AAPTC:  Therapists at AAPTC believed that the IMAGINE programme for the most part was effective.  Some suggested that the omission of a social programme limited its effectiveness and that the emphasis on data collection detracted from learning opportunities.  Another therapist commented that as a language programme it was too repetitive to encourage “normal” speech and inhibited generalisation.  There were also comments that parent involvement should be much higher especially for generalisation in the home.

Mainstream:  In general the pre-school teachers did not feel that the curriculum was effective. One child in particular was making approximately 3 months gains in a school year.  His teachers commented that he needed a more structured, 1-1 environment.  One school teacher noted that the curriculum well suited the child but would have liked him to receive speech language therapy.  The other teacher commented that, except for reading, his programme was based on that of the class but he was taught mostly by the teacher-aides.

Mainstream ESWs or teacher-aides:  The ESWs commented that they thought the child was fitting well into pre-school, but questioned whether there were better alternatives.  The two teacher-aides of one child noted that the curriculum was well suited for this child but modifications might be necessary with time.  One also said that the child wasn’t progressing in his pronunciation of words and that speech language therapy was required.  The teacher-aides of the other child adapted the curriculum to his needs.  As a result of the 1-1 time they have with him, they were also able to work on a number of non-curriculum activities.

Home-programme:  One therapist thought that she did not have sufficient experience to comment on the effectiveness of the programme.  Another therapist said the programme was very effective but was held back by a lack of financial resources.  If these were available then she would like to have more teaching resources, more staff, and modify the programme to include further social and comprehension skills.  Two therapists noted that they would like to have better assessment techniques available to the child.

Perceived child progress
AAPTC:  All therapists believed that the degree of progress varied considerably across children and that this progress was mostly in communication skills.  One therapist commented that some skills generalised into a social area.  Some therapists thought that the children’s progress resulted from the skill of the therapist and not necessarily from the specifics of the programme.

Mainstream:  Two pre-school teachers reported that one child’s non-verbal language was improving.  One commented that she did not feel a free-play pre-school was the right sort of environment for this particular child, and that it was inhibiting his progress.  The teacher of one school-aged child reported that the child had made huge gains, especially in compliance and understanding of the school rules.  She also had seen gains in academic skills across the year.  The other school teacher noted gains in compliance and also academically, but not at the rate of his peers.

Mainstream ESWs or teacher-aides:  One ESW believed that the child’s receptive language had increased considerably.  The teacher-aides for one school-aged child reported that he had made massive gains and was fitting into the class like a “regular kid” now.  The teacher-aides for the other school-aged child noted that his imitation of other children had increased considerably, that he was more settled in class, and he was able to achieve more academically as a result.

Home-programme:  All therapists reported that their child had made large gains most notably in language and academic skills.  Two therapists commented on the massive gains in functional and social play skills that had not existed previously.  One therapist felt progress was cyclic but commented that there had been no regression of skills during “bad” behaviour patches.

3.11. Costings.

AAPTC:  The costs to the parent for a child to attend AAPTC for the year 2000 for each three hour session are as follows: a joining fee of $821.50 for the year and a teaching fee of $745.51 for ten weeks for each of the four school terms ($2,982.04 teaching fees per year).  The maximum number of sessions a child could attend per week is five, which means that the cost for the maximum amount of instruction per year is the joining fee for the year of $4,107.50 plus $14,898.28 for instruction fees for the year ($3,724.57 for each of four 10-week teaching blocks) totalling $19,005.78.  In addition, each child must pay AUS$5,000.00 to the programme’s director irrespective of the number of sessions they attend.  Furthermore, even though the Centre provides educational resources, parents are asked to contribute their time into making further resources.  The AAPTC programme receives a level of funding from the Ministry of Education specifically for teaching resources.  The Ministry funds one full-time equivalent (FTE) teacher costing approximately $28,000, ten Management Units totalling $35,000 and $1,666 for a relievers grant for this position. 

Mainstream:  For the children in the mainstream ESWs are funded through SES and teacher-aides are paid through ORRS funding.  This form of funding was available for the five children from AAPTC and the two children in home-programmes who also attended mainstream educational settings.  Pre-school children in this evaluation received between 8 and 15 hours per week of support over a 40-week school year.  The notional cost per hour for an ESW is $13.56.  Four school-aged children were allocated high needs ORRS funding and one child received very high needs ORRS funding.  The rates that school received in 2001 were $7,646 per annum (gross) for high ORRS and $13,183 per annum (gross) for very high ORRS.  From this amount the fundholders are required to fund specialist services including teacher-aides, by negotiation, through the IEP meeting.  In addition, children with ORRS funding are also allocated .1 FTE or .2 FTE for high and very high ORRS, respectively.  The two school-aged children who attended a mainstream school only were also allocated additional funding from their school’s SEG to provide them with 2.5 and 6.75 further hours of support.  These two schools also paid for their teacher-aides to go to courses run by the Autistic Association, which cost approximately $100 per individual per course.  

Home-programme:  The three families involved in the Evaluation paid therapists between $10.00 and $25.00 an hour depending on previous experience, qualifications, and the role they play in programming.  All families attempted to arrange therapy over the whole year with the occasional week off for holidays.  For a child receiving 15 hours of therapy per week for 40 weeks the cost would be between $6,000.00 and $15,000.00.  The families also needed to buy or make resources for their child, which cost them around $4,000 per year.  One family was able to provide detailed costings of their programme and generalisation activities, which they ran for 48 weeks of the year.  This family spent at least $5,000 on resources (books, photocopying, equipment etc.) including sending the therapists to courses and conferences.  They spent $1,500 on a speech language therapist and $21,000 on behavioural/educational therapists per year.  They received $600 from the Correspondence School, $6,400 for home-schooling from ORRS funding (15 hours per week for 40 weeks at $160 per week), $31 per week from the Child Disability Allowance, and 38 days of Carer Support at $60 per day, per year.  Their programme, therefore, costs them personally $17,208 per year.

4 Discussion
The aim of this project was to evaluate the educational efficacy of three programmes (AAPTC, mainstream pre-schools and schools, and home-based programmes).  Results comprising background information, costings, the views of parents and staff, evaluation of progress, and assessment of generalisability have been reported in the previous section.  In this section these results will be discussed.

4.1. Evaluation of Academic Programmes.

In order to assess the quality of instruction in the various programmes the measures of teaching were obtained in the manner described in Section 2 of this report.  These measures were occurrences of instruction and feedback (specifically praise and rewards) by both the regular teacher and the ESW or teacher-aide where appropriate.  Child behaviours related to outcomes were on-task behaviour and occurrences of stereotypical behaviour.  These behaviours were thought to give an indication of how the child responded to the measures of teaching, and if the kind and rate of feedback given functioned to maintain adaptive behaviour. 

Instruction

The results showed that the children at AAPTC and in home-programmes received far more instructions than did the children in the mainstream settings, even though the children in the mainstream had the support of an ESW or teacher-aide for the majority of instructional time (at least 64%). Therapists in the home-programmes provided instruction for 89% of their time, compared to 75% in AAPTC and 19% for teachers in mainstream settings.  The ESW or teacher-aide in the mainstream classroom spent approximately 30% of their time giving instruction.  It is important to note that the rates of instruction in the mainstream setting by teachers and support workers were not summative because often teachers and ESWs (or teacher-aides) gave an instruction in the same time-interval.  As a result this did not necessarily increase the proportion of intervals in which instruction occurred.  

Opportunity to respond

Following instruction given by the teacher, the child then needs to have the opportunity to respond.  This opportunity is reflected in the amount of on-task behaviour exhibited by the child.  In the current evaluation, children in home-programmes exhibited the greatest percentage of time on-task, followed closely by children at AAPTC, and then children in mainstream settings (96.1%, 80.3%, and 67.3%, respectively).  Our definition of ‘on-task’ included time spent awaiting the next instruction.  It was observed that in some settings (mainstream schools) there was more time spent waiting for the next instruction than in others.  This activity, though judged ‘on-task’ is probably not associated with learning.  In addition, during any intervals between activities/instruction, children at AAPTC and in home-programmes were allowed to engage in an activity of their choice as a reward (reinforcement).  Hence there was little time with no activity, and the time spent in non-academic activities was still utilised.  In order to assess the effectiveness of instruction the relationship between instructions and on-task behaviour was examined.  On-task behaviour occurred as a consequence of teacher instruction most frequently for children in home-programmes (99%), followed by children at AAPTC (97%), and then children in the mainstream (77%).  

While the results suggest relatively high levels of on-task behaviour in the school-age children, this is not the case for the pre-school child Fred.  He spent very little time on-task even with his ESW present.  The reason for this cannot be a lack of teacher time.  He was funded 8.0 hours of support for the 12.5 hours he attended pre-school and his ESW was solely assigned to him.  In addition there were three teachers present (representing approximately a 1:10 teacher-to-child ratio), who also interacted with him.  In the mainstream schools this level of support is associated with on-task levels of approximately 70%.  The results, however, indicated that he spent only 14% of his time on-task.  He spent most of his time in activities of his choice, mostly emitting stereotypic behaviours.  This will be discussed in more detail later in this report (see Part 2, Study 4).  Clearly, teacher availability is not the only requirement for on-task behaviour.  Other contextual factors must play a part. 

In sum, the results indicate that a 1-on-1 teacher-child ratio may be necessary but does not in itself represent a sufficient condition for learning.  Instructions need to be provided, but if there is no response to these instructions then there still may be no learning.  Similarly, the child being on-task is necessary but does not guarantee learning if there is no engagement with meaningful tasks.  The next component of teaching to consider is the consequence of the response opportunity.

Feedback (consequences)

The results of the evaluation showed that the percentage of child on-task behaviour that was followed by praise ranged from 47% at AAPTC, to 23% for home-programmes, to 4% by mainstream ESWs or teacher-aides, and to 3% by mainstream teachers.  Note, in addition, time the children spent in activities of their choice may have functioned as reward for most of children except Fred and Greg.  Child-chosen activities were permitted in most settings after completion of a task.  Fred, who attended a free-play pre-school, was allowed to choose what he did throughout his time there and Greg successfully bargained for ‘time-out’ during tasks.  Assuming that praise and reward are reinforcing to the children, then their contingent provision should serve to increase the probability of desirable behaviour occurring again.  For all children, except Fred, this desirable behaviour would be on-task behaviour as it preceded the reward.  Fred’s on-task behaviour is unlikely to increase since for him there appear to be few consequences of any kind in relation to on-task behaviour.  He is also unlikely to develop the notion of a link between his behaviour and consequences.  For Greg his ‘time-out’ may have functioned as non-contingent reinforcement, and might be necessary at this stage to make any on-task behaviour possible (Carr et al., 2000; Hagopian, Wilson, & Wilder, 2001).  

It is interesting to note that the percentages of praise and reward are much lower for children in home-programmes than for children at AAPTC, yet despite the leaner rate these children maintain high (the highest) levels of on-task behaviour.  It is possible that the relatively high rates of reward and praise observed at AAPTC are necessary to ensure reasonable on-task levels in this high-intensity programme, which also typically runs for a greater number of hours per session than home-programmes do.  It is also possible though that AAPTC does not deliver the optimum level of praise and rewards.  Some parents were concerned by the overly rich reward environment in AAPTC and would have liked less reward.  However, it wasn’t the rate so much they were concerned with, but the duration of the reward, which was often prolonged to allow the therapist time to chart the data.

It is not only the rate of feedback, but also the nature of feedback, which is important.  Corrective feedback for example, is important in relation to learning and skill acquisition.  Not only do children need to receive praise for doing their work, they also need to receive feedback as to the correctness of their response.  Children at AAPTC during precision instruction received immediate feedback for each trial of the drill.  Once the number of correct responses exceeded the number of errors (any score greater than 50% correct) the skill was then moved into fluency building.  During fluency building, the primary goal is automaticity of the response and any errors are not corrected as this would disrupt the fluency building process (Binder, 1986).  While this aspect of fluency building may seem counterintuitive, it is the basis of this instructional procedure.  Some parents expressed their concern over this as they thought their child should be corrected immediately.  One therapist thought that the criterion for moving the skill into fluency building needed a substantially higher percentage of correct-to-error responses than 50%.  This therapist felt the children were making too many errors during this procedure and needed more prior precision instruction.  Following each set of fluency building sprints the child was supposed to receive error correction (i.e., the representation of any stimuli that were responded to incorrectly).  However, informal observations indicate that this did not always occur.  

Children in home-programmes also received a high level of corrective feedback.  The two pre-school children, who were on more drill-based instruction, typically received feedback on the correctness of the response on each trial.  The school-aged child did not receive as many trial-intensive tasks, but when he did, he received immediate feedback on each response.  He was corrected during the completion of his worksheets or assignments and often praised once he had finished them.  

Another important feature of the programme for children at AAPTC or in home-programmes is that the therapists recorded correct, incorrect, and prompted (guided) responses.  This provided a measure of what the child could actually answer independently.  This was not the case for children in mainstream schools.  From their exercise books it was unclear as to whether they completed any given task by themselves.  Henry, for example, looked at his teacher-aide for approval of each response and he received corrective feedback from her.  The result is that he gets the correct answer (e.g., correctly spelled word or summed maths problem) but is provided with a number of prompts to get the answer.  The level of performance he could achieve independently differed from that which appeared in his exercise books and this was reflected in the generalisation data (see below). 

4.2. Further Mainstream Observations.

Children at AAPTC or in home-programmes (except Keith who was completely home-schooled) were also observed at the mainstream setting they attended.  There were four notable differences between these data and those collected at their target educational setting (i.e., AAPTC or home).  First, their teacher, (or ESW or teacher-aide), in a pattern similar to that for the ‘mainstream only’ children, spent only a small percentage of time (11%) instructing them compared to the percentage of instruction they received at their target setting (75% for AAPTC and 89% for home-programmes).  Also consistent with the mainstream only group’s data was the ESW or teacher-aide spending a greater percentage of time instructing than the teacher.  Having two (at least) potential providers of instruction did not result in the actual provision of more instructions than they received from their one therapist at their target setting.

Second, in mainstream schools these children typically spent less time in teacher-directed tasks and more time in an activity of their choice.  Third, two of the AAPTC children (Darren and Ethan) who had shown no stereotypical behaviours at their target setting emitted these behaviours frequently in their mainstream setting.  Darren’s teacher-aide reported that she allowed his stereotypic behaviour because otherwise his behaviour in the classroom would deteriorate.  The teacher and teacher-aide for Ethan did not attempt to stop his stereotypical behaviours during the first observation though, during Observation 2, at his mother’s request, tried with a little success to do so.  Further discussion of stereotypic behaviours is presented in Study 4.  Fourth, for the children at AAPTC the percentage of praise they received in mainstream was considerably lower than the 47% on average they received at AAPTC.  In the mainstream, on average their teacher praised their on-task behaviour 1% of the time (comparable to the ‘mainstream only’ children’s 3%).  A higher percentage was provided by their ESW or teacher-aide (13%) but most of this was accounted for by the high rates of praise given to Carl and Darren by their teacher-aide (who as it happened was the same person).  The home-programme children also received a much lower percentage of praise for their on-task behaviours at their mainstream setting.  These findings of low rates of praise are again comparable to those observed with the mainstream only children.

Another feature of these data was that the high percentages of ESW or teacher-aide instruction and on-task behaviour for Darren, Ethan, and Ian were accompanied by their frequent segregation from their classmates.  This would appear to compromise the goal that parents have for these children in sending them to a mainstream schools for part of their education.  The parents chose to have their child in intensive therapy for part of their schooling so they could learn mostly academic and language skills and then sent them to a mainstream setting so they could use their language, and hopefully socialise with the other children.  

4.3. Generalisation Data.

The generalisation tests were based on the data supplied by the target settings of skills deemed to have been learned.  The children were asked to perform these tasks at home at two levels; as a simple task and as a more complex task, testing for stimulus generalisation and maintenance.  All children, except Fred were able to complete the simple tasks.  Ethan, Fred, and Henry were not tested on compound tasks because this was not appropriate for their levels of skill.  All the remaining children, except Andrew and Darren were able to complete most of the compound tasks, illustrating that they were responding to the question, not merely to a taught stimulus.  A problem with the generalisation data is that is not possible to rule out explanations other than a lack of generalisation for failure on a particular task.  The children may never have achieved mastery over the skills in their target setting as reported.  There were no independent checks on this. 

4.4. Summary of Discussion.

In the introduction of this report, Section 1.3 presented a number of recurring themes in the current literature regarding educational programmes for children with ASD.  These points have been used in Table 4.1 to assess for their provision by the three settings in which children were observed for this evaluation.  Scores allocated in this table were defined as:

0 = No evidence of this shown;

1 = A little evidence shown, but poorly done;

2 = A reasonable effort made; and,

3 = Very good evidence.

Table 4.1

Performance of three educational settings on key dimensions for interventions for children with ASD as identified in Section 1.3 of this report.  In cases where within programme difference was observed the range is indicated. 

Key areas
AAPTC
Mainstream
Home-programme

1. Early intervention
3
3
3

2. Teaching language and academic skills
3
1-2
3

3. Generalisation programming
2-3
1
1-2

4. Teaching social skills
1
0-2
2

5. Using behavioural techniques
3
0
2

6. Dosage & intensity
2 & 3
3 & 0-1
1 & 2

7. Assessment
3
1
1-2

8. Decreasing maladaptive behaviour
3
0-1
3

9. Family role
1-2
0-1
3

10. Integration
2
0-2
1-2

11. Individualised programmes
2
1
3

Overall score 
29.0
14.0
25.5

All three settings provide a learning environment that acknowledges the need for immediate intervention following the diagnosis of ASD.  AAPTC provides a programme in which language and academic skills are the main focus and much time is spent explicitly teaching these skills to the point where the child is able to answer automatically (fluently).  The mainstream settings observed in this evaluation did not explicitly teach language skills but created an environment that provided opportunity to use language.  The teaching of academic skills in the mainstream schools was done in a structured, time-tabled way, whereas in the pre-school observed teacher-directed academic options were available but most learning was done through free-play arrangements (note that the child in evaluation never self-chose the academic-type option and was rarely asked to do so.)  In the home-programmes a large proportion of time was spent explicitly teaching language and academic skills and encouraging spontaneous language.  

Generalisation across therapists was intentionally programmed at AAPTC by rotating the therapists daily with each child and by having the liaison manager make regular visits to the child’s mainstream schooling.  However, there was a lack of familial involvement in some cases.  In addition there appeared to be a lack of stimulus generalisation, with some children appearing to be ‘card-bound’.  In the mainstream, all children had more than one ESW or teacher-aide assigned to them.  This was not planned though, but rather it happened by default through staff turnover during the period of the study.  The parents with children in home-programmes arranged more than one therapist to work with their child, except for James who only had one therapist at home because of financial constraints.  The home-programme families of the two pre-school children also sent their child to mainstream schooling.  

The only target setting in which social skills were explicitly taught was that for the children in home-programmes, however the absence of peers lowered their score in Table 4.1.  For the children in the mainstream settings where opportunity to interact with other peers was accessible, very little was done in the way of facilitating these interactions.  The only cases where this occurred were for James, Bridget, Carl, and Darren.  For James it was his mother who explicitly facilitated peer interactions.  For the other three children it was their support worker who facilitated these interactions (the same person worked with all three of these children).  In general, the facilitation of social interactions occurred mostly in pre-school environments (but not for Andrew and Fred) and very little was done in schools.  Further details of social interactions are reported in Study 3 of Part 2 of this document.  

AAPTC therapists observed, employed a range of behavioural techniques (e.g., reinforcement, discrete trials, direct instruction, fluency building, shaping, chaining, prompting, fading, token economies) used for both teaching and for behaviour modification.  Therapists in home-programmes also used such techniques, but to a lesser degree.  Staff in the mainstream did not employ such techniques.  

Mainstream children received a relatively large number of hours of potential teaching time.  Attendance for children at AAPTC was limited to a maximum of 15 hours and some parents felt that this was not sufficient.  A similar time-limit also applied for children in home-programmes but here the reason for this was the high cost of the programmes.  The amount of time a child is exposed to a particular programme may not be a very meaningful measure of instruction though without some measure of the intensity of that instruction.  The programme provided at AAPTC can be described as intense with many opportunities for the child to respond being presented in quick succession.  This was true to a lesser degree for children in home-programmes and was generally not the case at all for children in mainstream settings.  The effectiveness of these techniques and the intensity of the instruction can be seen in Study 2, Part 2.

For each child attending AAPTC an initial assessment was conducted using the Kaufman Assessment Battery for Children (Kaufman & Kaufman, 1983) and the parent interview form of the VABS (Sparrow et al., 1984).  The VABS is repeated at the end of the school year and the Kaufman when the child leaves the school.  In addition, a skills list was created and upgraded regularly throughout the year.  This list was developed from the daily charts and records kept of the child’s performance.  Parents typically received these skills lists every school term.  Only one mainstream school was able to provide assessment details, and this was of the child’s word recognition skills.  Therapists in home-programmes also kept data records of each session.  More thorough assessments were not made and parents commented that they would like to see this sort of service available.  

Children at AAPTC and in home-programmes showed no evidence of stereotypical behaviours and any displays of maladaptive behaviour were immediately corrected by the child’s therapist.  Little attempt was made to decrease these behaviours by mainstream staff.  Further discussion of stereotypical behaviours is presented in Study 4 of Part 2.  

In the interviews conducted, parents of children at AAPTC commented that they were not shown or told of the sorts of things that they could be doing with their child at home.  Parents of children in the mainstream were obviously involved in the child’s IDP/IEP (see below) but were not provided with specific tasks that they could be doing with their child.  Typically they were not able to give information on the sorts of things their child was doing in pre-school/school.  The parents of children in home-programmes had direct involvement with the development of the child’s programme and also included in this programme were family activities especially between siblings.  

Integration was difficult to assess for any one programme in isolation.  Though AAPTC and the home-programme explicitly aimed to teach skills that could be used to facilitate inclusion in mainstream settings, without good communication with these mainstream settings and their cooperation, this is difficult to realise.  AAPTC in fact employ a liaison manager whose job is to communicate regularly with the mainstream settings and bring about some coordination of effort.  However, the liaison reported having met with resistance from mainstream pre-schools and schools, posing a barrier to successful inclusion.  Furthermore, in the mainstream settings for Darren, Ethan, Greg, Henry, and Ian they were typically taught remote from the other children and by their ESW or teacher-aide rather than the classroom teacher.  Mainstreaming clearly does not therefore guarantee inclusion.  

The programmes developed for children in home-programmes were individualised for that child and addressed academic, social and self-care needs of each child as required.  The IMAGINE programme used at AAPTC offered primarily a standard academic curriculum into which the individual is slotted in according to their level of functioning.  In the mainstream, the IDPs/IEPs often consisted of unrealistic goals (well below the child’s level), with little in the way of planned intervention, and consequence when goals were not met.  

Using this scoreboard type approach, the results indicate that AAPTC and home-programmes include more of the key areas for intervention suggested in the literature than do mainstream settings.

4.5. Assessment of Progress.

Most children appeared to be making gains irrespective of the severity of their autism and the programme in which they were involved.  The goals listed on the IDP/IEPs and those of other programmes seemed for the most part to converge, although teaching strategies might be different.  All programmes were developmentally appropriate, and included both social and linguistic instruction.  Most IDP/IEPs were well-specified with respect to current levels of attainment, goals, and teaching strategies, but appeared to lack a monitoring procedure.  Other IDP/IEPs were rather vague with little reference to specific interventions for the child.  

4.6. Limitations.

Measures of instruction

There are clear limitations concerning our measurement of instruction in this study. The observation procedure we employed puts an artificial ceiling of one instruction per 10-s interval when more than one instruction could be given during an interval.  A more useful measure of instruction should provide information about the density of instruction and highlight the disparity between intensive (i.e., AAPTC and home-programmes) and less intensive (i.e., mainstream) settings.  In addition consideration needs to be given to the nature of the instructions.  Using the definition of instruction in the present evaluation, it is not possible to differentiate between different types of instruction.  Informal observation of the differences in teacher instructions would suggest that marked differences do exist and that children in mainstream settings receive more compliance-type instructions whereas children at AAPTC or in home-programmes receive more academic, task-related instructions.  

Qualitative differences in the teacher/child relationship between the mainstream setting and the other programmes might also affect the quality of instruction.  AAPTC and home-programme therapists have a 1-to-1 relationship with the child, whereas in mainstream settings other children are always present and potentially compete for teacher and ESW or teacher aide attention.  Further, the availability of the support worker, even when it represented a 1-to-1 ratio, might have been of limited utility because of the ESW’s or teacher-aide’s relative lack of skill and expertise in engaging and maintaining a child’s attention, or altering the child’s behaviour.  In the mainstream setting it was usually the child’s ESW or teacher-aide who was engaged in instruction not the classroom teacher.  Typically the support workers were not registered teachers and had no experience with children with ASD.  The teachers also had no previous experience with children with ASD, though they all were certified to teach.  Given that the main responsibility for teaching these children in the mainstream appears to rest with the support workers, there is clear need for professional development beyond the general reading of an article or two on the characteristics of children with ASD, or participation in the occasional seminar run by the Autistic Association.  

Opportunity to respond

There are limitations concerning the validity of our measure of ‘on-task’ behaviour.  A more educationally valid definition of on-task behaviour is needed.  This should include some measure of learning in order to determine whether the apparent on-task behaviour of a child is associated with actual learning, or responding.  For example, on one occasion Henry was observed sitting with his legs crossed looking at a familiar storybook his teacher was reading to the class.  He appeared to be on-task (and was scored as being on-task).  However, when his teacher asked him a simple question about the story he was unable to answer.  He seemed to have learned how to give the impression of being on-task without actual engagement in the task.  Henry is probably not the exception. Similarly, if a teacher asks an academic question and the child is sitting at her desk in this teacher-directed activity (i.e., on-task) but does not give an answer, is the child learning?  Learning may fail to occur because the task is not appropriate for the child, or because the child is not engaged.  Therefore, it can be argued that the definition of on-task may need to reflect that the child is responding, or is able to respond, directly to the instruction given by the teacher.  If a child can’t answer, good instructional practice may require additional instruction(s) until the child can provide the correct answer, rather than posing the question to another child or moving to the next question.  Clearly there seem to be qualitative as well as quantitative differences in instructions associated with different outcomes.  A question that arises from this therefore is how to ensure that instructions are followed by on-task behaviour.  

Feedback (consequences)

As with our system for encoding instruction, an artificial ceiling of one per 10 second interval exists for praise when more than one instance of praise may have occurred within a single interval.  Another aspect of feedback that may be considered a limitation was that our measure ‘praise’ was not contingent upon a response and accordingly cannot be considered as reinforcement.  A reinforcer serves to increase the behaviour that precedes the delivery of reinforcement.

4.7. Summary.

The literature identifies some key instructional elements as necessary for learning.  If such components are required, then the results suggest a clear advantage for children at AAPTC and in home-programmes as they receive high amounts of instructions and opportunity to respond.  It was noted, however, that these instructional elements alone are not necessarily sufficient for learning.  This current evaluation has not measured all important features and components required to distinguish between effective and ineffective teaching and to identify learning.  A more fine-grained analysis is required to assess the interlocking nature of all the essential components of teaching and learning and their provision in each educational setting.  Therefore the next section of this report will identify and report more fine-grained measures of teaching and learning and present three studies carried out to further evaluate the different types of instruction and the different settings in terms of the teaching and learning opportunities they provided. 

Part 2

Further analyses of the observational data

Introduction

The first part of this report concluded that the measures and procedures used to assess the quality of teaching and learning in the different programmes did not adequately assess the critical elements of effective instruction and their relationship to learning outcomes.  This part of the report provides a brief review of the literature in the search for a better measure of teaching and learning.  It then describes three studies carried out to evaluate further the targeted programmes for children with ASD.  The first of these studies uses the ‘learn unit’ as a basic measure of teaching and learning, which is based on operant concepts.  The second study reports a separate analysis of the social behaviour of children with autism in mainstream settings, and the third study is a functional assessment describing the antecedents and consequences of stereotypic behaviour in some of the children who are the focus of this report. 

Study 2 

Classroom opportunities, contingencies, and illusions

Rebecca Godfrey, Dennis Moore, and Angelika Anderson

5.0. Theoretical Background.

There is a considerable body of research on the treatment approaches to the remediation of the triad of principal impairments associated with autism.  Regardless of the approach taken, the question still remains as how best to assess the effectiveness of the treatment programme.  Determining factors that need consideration include: the initial level of functioning of the child and the severity of symptoms of ASD shown; the number of hours the child is involved in the programme and what is done during those hours; and the skill of the teacher in both instructing the child and keeping the child on-task.  The analysis presented in Study 1 attempted to capture these factors using fairly traditional methods of assessing teaching and learning, taking inferential measures such as on-task behaviour as an indirect indicator of learning, and teacher instruction and praise as quantifiable but again inferential indicators of the instructional process.  These measures can be seen to be artifacts of the behaviour of interest (teaching and learning) rather than natural fractures of behaviour.     

A better description of the teaching-learning relation would be provided by a metric capturing the interaction between these two.  The more adequate index of teaching, and of its effectiveness, therefore requires a measure that incorporates interactively the behaviour of both the teacher and of the child.  Despite comments in the literature that such a complete measure does not exist (e.g., Birnbrauer & Leach, 1993; Green, 1996b), there is a term that incorporates these elements in a definable, observable, and countable way: the learn unit (e.g., Albers & Greer, 1991; Greer, 1994; Greer & McDonough, 1999; Heward, 1994; Ingham & Greer, 1992; Johnson & Layng, 1994; Malott, 1999; Selinske, Greer, & Lodhi, 1991; Sherman & Ruskin, 1978).

Independent of the work reviewed previously identifying specific methods to teach children with autism (see Section 4.1 of Part 1 above), researchers have been involved in a search for more effective methods of instruction generally, and of procedures for measuring this.  Some researchers and educationalists have approached this task from a behavioural perspective (e.g., Binder & Watkins, 1990; Greer & McDonough, 1999; Lamm & Greer, 1991; Selinske, Greer, & Lodhi, 1991).  A common feature of the behaviourally focused approach is the notion that learning is seen as a function of the environment, and responsibility for a lack of skill acquisition is not located in the individual student.  Instead a lack of learning is ascribed to deficiencies in the instructional environment.  This view is illustrated in the words of Lindsley (the founder of Precision teaching): “Children are not retarded.  Only their behavior in average environments is sometimes retarded.  In fact, it is modern science’s ability to design suitable environments for these children that is retarded.” (cited in Binder & Watkins, 1990, p. 77).  Two of these behaviour-theory-based approaches which have proved effective at teaching difficult-to-teach learners are direct instruction and precision teaching (Binder & Watkins, 1990).  Both of these are based on the notion that a critical factor in the learning process is the rate of responding, citing Skinner “rate of responding appears to be the only datum which varies significantly and in the expected direction under the conditions which are relevant to the learning process,…” (Skinner, 1950).   The focus is shifting from a concern over measuring accuracy of responses to a concern over measuring the rate of responding.  This approach has been further developed by Douglas Greer and his colleagues (Greer & McDonough, 1999; Lamm & Greer, 1991; Selinske et al., 1991) into a comprehensive model of teaching and learning in which teachers and supervisors are increasing their skills and knowledge by the same principles as the students.  

Greer and others, in their endeavour to improve teaching and learning, have been searching for a fundamental unit of teaching, a natural ‘elementary’ fracture of the process.  They propose that the ‘learn unit’, or the interlocking operant represents such a fundamental measure of teaching and learning.  It is considered to be as elementary (and as absolute) to the process of teaching and learning as the atom is elementary to matter.  As noted above, other measures of teaching (hours of instruction, time on-task, academic engaged time etc.) are seen as artifacts or indirect measures of the process, measures which Greer argued are less useful in measuring teaching effectiveness, teaching density, and in cost-benefit analyses (Greer & McDonough, 1999).  They further suggested that “the learn unit is a measure of the symbiotic relationship between the behaviour of a teacher and a student.” (p. 6).  In their view the effectiveness of programmed and scripted instructional methods (including precision teaching and direct instruction) is attributable to the demonstrable presence of a high rate of learn units.  According to Greer and colleagues, learn units are a direct measure of student and teacher behaviours – the natural fractures of the teaching process rather than a by-product.  They further argued that learn units are always present in effective instruction, and not in ineffective instruction (Greer & McDonough, 1999). 

Exactly what constitutes a learn unit is more complex.  In its simplest form it is a complete three-term contingency for each participant in an interaction.  For example, student attention, followed by the teacher presenting a discriminative stimulus (SD ) to the student, followed by a student response, followed by a teacher-administered consequence for the student constitutes such a unit.  Each person in this interaction is exposed to a complete A-B-C sequence:

student attention
teacher presents SD   
student response
teacher consequence

A 


B


C


(for the teacher)

(for the student)
A


B


C

The label ‘interlocking operant’ is appropriate because one person’s behaviour serves as the other person’s antecedent, and this person’s behaviour is the consequence for the first person and so on.  Interactions are long chains of such interlocking sequences, illustrating the symbiotic relationship between teacher and student.  In this way the partners in an interaction both teach and learn.  The relationship between the interacting participants is therefore a reciprocal one.  A count of learn units represents both a measure of teaching (number of SD presented by the teacher and feedback provided) and learning (number of responses made by student, including correct versus incorrect responses).  Thus the learn unit provides a direct measure of the effectiveness of the teaching environment in delivering learning-related instruction. 

A number of principles can be derived from the literature concerning the relationship between the provision of the three-term learn unit and student learning and progress.  First, the provision of opportunities to respond is positively correlated with student progress.  For example, data from the Juniper Garden Children’s Project showed that students who were provided with more response opportunities returned more responses, in particular more correct responses (Greenwood, Delquadri, & Hall, 1984).  Second, student progress is greater when the teacher provides a consequence to the student’s response (e.g., Brigham, Graubard, & Strans, 1972; Greenwood, Hart, Walker, & Risley, 1994; Madsen, Becker, & Thomas, 1968).  Furthermore, Albers and Greer (1991) reported that teachers who provided consequences for student behaviours had students with higher numbers of correct responses than did teachers who did not provide feedback.  Similarly, Ingham and Greer (1992) documented educationally significant changes in student performance as a result of both the rate of feedback and the provision of feedback regarding the accuracy of the student’s response.  Third, presentation of greater numbers of learn units, rather than teacher/student interactions that are not learn units, leads to significantly higher rates of correct responses and also to higher numbers of instructional objectives being met (e.g., Heward, 1994; Ingham & Greer, 1992; Selinske, Greer, & Lodhi, 1991).  Finally, student performance is better when the rate of complete learn unit presentations is higher (e.g., Carnine & Fink, 1978; Ingham & Greer, 1992).

The learn unit, therefore, encompasses unambiguous teacher instruction, opportunity to respond, and conditions of reinforcement or correction.  The aim of the present study was to assess for the provision of learn units in each of the three target settings in an attempt to provide another, possibly more educationally valid, analysis to that of the first study and to examine any potential differences made to the reported findings.
5.1. Method.

Subjects and data

All participants from Study 1 were subjects in this study.  The same five observation segments at the target setting for each observation period were used in the analyses to follow with this exception.  In the mainstream setting the background noise made it difficult to hear the precise instruction or communication of the teacher (or ESW or teacher-aide).  The exact nature of teacher-child communication was not important in the analysis presented in Study 1.  However, the present analyses required unambiguous instructions, responses, and consequences.  Segments where the teacher-child communications lacked clarity were replaced by random selection of an alternative segment.  If communication in this segment was also unclear, then another segment was randomly chosen.  The only affected two segments were for Greg during Observation 1.  

In addition, the data used also included the same two segments analysed in Study 1 for the children at AAPTC or in home-programmes that also attended a mainstream setting.  The teacher-communication in these segments was suitable and therefore it was not necessary to change any segments.

Procedure

In order to conduct a learn unit analysis, antecedent (A), behaviour (B), and consequence (C) were defined as follows:

A = Instruction (provided by the teacher, ESW, or teacher-aide) – An unambiguous verbal or non-verbal instruction that required a response from the target child.  For example, pointing to the next card, “How many”, “Keep going”.  Therefore, declarative statements (e.g., “It is hot today.”) were not included in this definition as a response requirement was not clearly stated.  Had the statement been “Is it hot today?” then this was have been recorded as it obviously requires a yes/no-type answer.

B = Behaviour (a response from the child) – A clear response to A, this being further classified into three subcategories:

B1 = A correct (and therefore) task-relevant response to A.

B2 = An incorrect, task relevant response to A.

B3 = An incorrect, task-irrelevant response to A.
Therefore, if the instruction was “What is 4 plus 4?”, then the response “8” would be categorised B1, “9” would be categorised B2, and “Grandma” would be categorised B3.  

C = Consequence (provided by the teacher) – A clear consequence to B, this being classified into two subcategories:

C1 = Verbal and non-verbal praise, for example “Good job” and high-fives.

C2 = Verbal and non-verbal feedback and corrective feedback.  For example, “No, the answer is eight” or a frowny face.  

Under these conditions, C1 can be regarded as a reinforcer as its delivery was contingent upon a response (cf. ‘Praise’ in Study 1).  
Note, if the child made no response then this was seen in the analysis by the occurrence or either another instruction (A) or by corrective feedback (C2).  

Each of the 10 min observations was divided into 10 s and occurrences of the A, Bi, and Ci codes were recorded for each child.  This gave a running record of any occurrence of the three-term units (e.g., A-B1-C1, A-B2-C2, A-B3-C2), the two-term units (e.g., A-B1, B2-C2), and each of the single components (A, B1, B2, B3, C1, and C2).  

5.2. Results.

The data used in the analyses to follow were the number of three-term, two-term, and single components of the learn unit summed for each child across each observation segment for both target setting and other (mainstream) setting data.  These calculations were made for Observations 1 and 2 and the data are presented in Figures 5.1 to 5.7 and Table 5.1.  Table 5.2 shows the rate of delivery of the learn unit components per minute for each child in each setting.  Note, as only one observation was made per observation period at the mainstream setting for children at AAPTC or in home-programmes attending them, two (rather than five) 10 min samples were analysed.  These have been multiplied by 2.5 so that the data compare directly with those presented for the target setting analyses.

Interobserver agreement

Interobserver agreement was assessed for 10% of the data by the random selection of one 10-min observation for each child.  The percentage of agreement between observers was calculated for each of the 19 learn unit codes by:
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A mean of 84.6% agreement was obtained across all children and learn unit codes indicating high percentages of agreement in sequencing of the A, Bi, and Ci components between the two observers.

AAPTC

For both observation periods, children at AAPTC received high levels of both the complete learn unit and of its two-term components indicating frequent opportunities to respond under relatively high conditions of reinforcement (see Figures 5.1 and 5.2).  On average, across the two observation periods, three-term (55.9%) and two-term (40.1%) components accounted for 96.0% of the total components delivered.  During Observation 1, on average 313.0 learn units or components were delivered for each child in the 50 min analysed and 324.5 on average during Observation 2 (see Table 5.1).  Note that one value for Darren in Observation 2 exceeded the limits of the abscissa with 252 A-B1-C1 units being delivered in total for the five observation segments, showing a high rate of complete learn units.  In comparison to Observation 1, Darren received many more learn units and its components during Observation 2 compared to the other four children at AAPTC.  Carl and Ethan had relatively high levels of A-B1 terms indicating that during teaching bouts their schedule of reinforcement was relatively lean.  However, on completion of his tasks, Carl spent the longest amount of time of the AAPTC children in an activity of his choice (acting as a reinforcer for task completion; see Study 1, Tables 3.2 and 3.5).  Another feature of these data is the large number of A-B3 terms shown for Andrew during Observation 1 (see the top panel of Figure 5.1).  This indicates frequent task-irrelevant responses to teacher instructions that were not corrected by the teacher.  During Observation 2, the number of A-B3 terms for Andrew was considerably less and comparable to those of the other AAPTC children.

These same children, whilst attending mainstream pre-schools or schools received considerably less learn units and its components than they received at AAPTC (see Figures 5.5 and 5.6).  When in their mainstream settings they received, on average, 76.0 learn units and its components, whereas at AAPTC they received, on average, 318.8 across the two observation periods (see Table 5.1).  As indicated in Table 5.2, the rate per minute of all three-term, two-term, and single learn unit components drops from a range of 4.7-9.0 at AAPTC to 0.5-2.3 in their mainstream settings.  The number of learn unit constituents for Andrew during Observation 2 may be inflated as both his ESW and his SES Case worker were present on the day he was observed at pre-school, which was not the typical scenario.  

Mainstream

Figure 5.3 shows that no child in any mainstream setting observed in this study received many complete learn units nor any of its components.  During Observation 1, on average, 68.7 learn units or components were delivered, and 48.0 on average during Observation 2 for each child in the 50 min analysed (see Table 5.1).  The data presented in Table 5.1 also indicate that two-term components account for the greatest percentage of learn unit constituents (mean = 71.7%), followed by single-term components (mean = 15.7%), and an average of 12.6% being complete, three-term units across the two observation periods.  This is inline with the data from Study 1 showing that children in mainstream settings received relatively few instructions and were infrequently praised for their responses.  Table 5.2 shows that the rate per minute of all three-term, two-term, and single-term learn unit components ranged from 0.3 to 1.8 during both observation periods.

Home-programme

Children in home-programmes received moderate numbers of complete learn units but more of the two-term components (see Figure 5.4 and Table 5.1), a pattern which was also indicated in Study 1 from the large number of instructions given and relatively infrequent occurrences of praise.  Across the two observation periods, on average, the distribution of two-term components equalled 58.1% and 35.3% for complete, three-term learn units.  During Observation 1, an average of 280.0 learn units and its components were delivered, and for Observation 2, an average of 319.3 for each child in the 50 min analysed.  During Observation 2, Ian received large numbers of both A-B1-C1 and A-B1 terms, but also of A-B3 terms, indicating lean schedules of reinforcement and corrective feedback.  James received relatively few complete learn units of any type (i.e., A-B1-C1, A-B2-C2 , or A-B3-C2) in comparison to the two-term components indicating both lean conditions of reinforcement and high numbers of non-corrected task relevant but incorrect responses and task-irrelevant responses.  Of the children in home-programmes, Keith received the smallest number of learn units and of its components, especially during Observation 2 (see the lower panel of Figure 5.4).  In Observation 1, most learn unit constituents for Keith were of the type A-B1 indicating a lean schedule of reinforcement for correct responses. 

As with the children at AAPTC, the two pre-school aged children who also attended mainstream early education centres received a much lower level of learn unit constituents, in particular the complete learn unit, in this setting than compared to the number they received in their home-programmes (see Figure 5.7 and Table 5.1).  The rate per minute of all three-term, two-term, and single learn unit components drops from a range of 3.4-8.1 in their home-programmes to 2.1-3.9 in their mainstream settings (see Table 5.2).  The numbers of two-term components that began with an instruction (i.e., A-B1, A-B2, and A-B3) were comparatively high for Ian, indicating relatively large number of opportunities to respond but infrequent reinforcement or correction.  In Observation 1, the most frequent component for James was for non-corrected task-irrelevant responses.  Note that, James’ mother was present in Observation 2 during which he received relatively high rates of A-B1-C1 and A-B1 terms resulting from her explicit teaching.

[image: image7.wmf]Andrew

0

30

60

90

120

150

A-B1-C1 

A-B2-C2 

A-B3-C2 

A-B1

A-B2

A-B3

A-C2 

B1-C1 

B2-C2 

B3-C2 

A

B1

B2 

B3

C1 

C2 

A-B2-C1

A-B3-C1

B2-C1

Learn Unit Codes

Observation 1

Observation 2

Bridget

0

30

60

90

120

150

A-B1-C1 

A-B2-C2 

A-B3-C2 

A-B1

A-B2

A-B3

A-C2 

B1-C1 

B2-C2 

B3-C2 

A

B1

B2 

B3

C1 

C2 

A-B2-C1

A-B3-C1

B2-C1

Learn Unit Codes

Cumulative Frequency

Carl

0

30

60

90

120

150

A-B1-C1 

A-B2-C2 

A-B3-C2 

A-B1

A-B2

A-B3

A-C2 

B1-C1 

B2-C2 

B3-C2 

A

B1

B2 

B3

C1 

C2 

A-B2-C1

A-B3-C1

B2-C1

Learn Unit Codes

Figure 5.1 Learn unit codes as a function of the cumulative frequency over the five segments for pre-school aged children attending AAPTC for the two observation periods.

Figure 5.2 Learn unit codes as a function of the cumulative frequency over the five segments for school aged children attending AAPTC for the two observation periods.[image: image8.wmf]Darren 
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Figure 5.3 Learn unit codes as a function of the cumulative frequency over the five segments for pre-school (Fred) and school (Greg and Henry) aged children in mainstream settings (only) for the two observation periods.
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Figure 5.4 Learn unit codes as a function of the cumulative frequency over the five segments for pre-school (Ian and James) and school (Keith) aged children in home-programmes for the two observation periods.
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Figure 5.5 Learn unit codes as a function of the cumulative frequency over the five segments for AAPTC pre-school aged children in their mainstream setting for the two observation periods.
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Figure 5.6 Learn unit codes as a function of the cumulative frequency over the five segments for AAPTC school-aged children in their mainstream setting for the two observation periods.
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Figure 5.7 Learn unit codes as a function of the cumulative frequency over the five segments for home-programmed pre-school aged children in their mainstream setting for the two observation periods.

Table 5.1

Percentage of three-, two-, and single-term learn unit components for each child during the 50 min analysed for Observations 1 and 2.  Also shown is the total number of learn unit components.


Observation 1
Observation 2

Child
3-term
2-term
Single
Total
3-term
2-term
Single
Total

AAPTC









Andrew
46.8
49.9
3.4
387.0
48.1
41.6
10.4
308.0

Bridget
66.6
30.8
2.6
308.0
51.9
38.8
9.3
268.0

Carl
46.8
51.2
1.9
365.0
36.2
62.0
1.8
271.0

Darren
82.7
15.6
1.7
237.0
77.8
20.6
1.6
451.0

Ethan
48.5
49.6
1.9
268.0
n/a
n/a
n/a
    n/a

Mean
58.3
39.4
2.3
313.0
53.5
40.7
5.8
324.5

Mainstream









Fred
12.5
78.1
9.4
  32.0
12.5
87.5
0.0
  16.0

Greg
9.8
62.0
28.3
  92.0
30.0
67.5
2.5
  40.0

Henry
6.1
63.4
30.5
  82.0
4.5
71.6
23.9
  88.0

Mean
9.5
67.8
22.7
  68.7
15.7
75.5
8.8
  48.0

Home-programme

Ian
37.1
51.4
11.6
259.0
37.4
56.1
6.5
385.0

James
26.6
65.5
7.9
354.0
27.7
67.2
5.2
405.0

Keith
34.4
60.8
4.8
227.0
48.8
47.6
3.6
168.0

Mean
32.7
59.2
8.1
280.0
38.0
57.0
5.1
319.3

Mainstream (AAPTC children)

Andrew
20.0
73.3
6.7
113.0
13.3
82.2
4.4
113.0

Bridget
11.1
44.4
44.4
  22.5
35.7
50.0
14.3
  35.0

Carl
17.9
78.6
3.6
  70.0
23.1
74.4
2.6
  97.5

Darren
46.2
53.8
0.0
  97.5
66.7
33.3
0.0
  67.5

Ethan
28.9
65.8
5.3
  95.0
35.0
60.0
5.0
  50.0

Mean
24.8
63.2
12.0
  67.8
34.8
60.0
5.3
  64.4

Mainstream (Home-programme children)

Ian
13.0
75.3
11.7
193.0
n/a
n/a
n/a
    n/a

James
13.0
68.5
18.5
135.0
26.8
61.0
12.2
102.5

Mean
13.0
71.9
15.1
163.8
26.8
61.0
12.2
102.5











Table 5.2

The presentation rate per minute of all three-term, two-term, and single learn unit components for each child at both their target school and at their other (mainstream) school for the two observation periods.

Child
Rate per min at target school
Rate per min at other school


Observation 1
Observation 2
Observation 1
Observation 2

AAPTC





Andrew
7.7
6.2
2.3
2.3

Bridget
6.2
5.4
0.5
0.7

Carl
7.3
5.4
1.4
2.0

Darren
4.7
9.0
2.0
1.4

Ethan
5.4
n/a
1.9
1.0







Mainstream





Fred
0.6
0.3
n/a
n/a

Greg
1.8
0.8
n/a
n/a

Henry
1.6
1.8
n/a
n/a







Home-programme




Ian
5.2
7.7
3.9
n/a

James
7.1
8.1
2.7
2.1

Keith
4.5
3.4
n/a
n/a







5.3. Discussion.

The intent of the present study was to provide a more direct and educationally valid measure of learning than the observation categories used in the first study.  The analysis presented in the current study provided such a measure, the learn unit.  While the data from this study present a similar story to that presented in Study 1, they are also able to provide a more detailed analysis on the nature of the teacher-child learning relation.  

The results from the present study indicated that children at AAPTC and in home-programmes were provided with many more opportunities to respond than were children in mainstream settings.  As response opportunity is positively correlated with student progress, (e.g., Greenwood et al., 1984), this suggests that children at AAPTC and in home-programmes are likely to progress more quickly than children in mainstream settings.  However, the nature of these opportunities will bear on progress.  That is, the opportunities provided need to reflect the learning needs of the child.  

There were differences in which of the learn unit components were delivered to children at AAPTC and those in home-programmes.  Children at AAPTC received more complete learn units (i.e., A-Bi-Ci) whereas children in home-programmes received more two-term components, in particular A-Bi.  That is, children in home-programmes received less reinforcement and less corrective feedback than children at AAPTC.  The effect of feedback on learning is well-documented in the literature.  First, teacher consequences to student responses have long been identified as a critical variable in effective educational practices (e.g., Brigham et al., 1972; Madsen et al., 1968).  Second, in his meta-analysis of classroom learning, Hattie (1992, 1993) reported that the most powerful moderator of student learning and progress was feedback.  The effect-sizes of reinforcement, remediation and feedback, and mastery learning (which is based on feedback) were large, particularly for reinforcement.  Third, research (e.g., Albers & Greer, 1991; Greenwood et al., 1994) has shown that students whose behaviour was provided with a consequence in the form of either reinforcement or corrective feedback yielded better academic performance than those students who received incomplete learn units (i.e., no feedback).  There is also an extensive literature in that documents the effect of reinforcement on behaviour (see Cooper, Heron, & Heward, 1987 for a review).  The underlying principle of reinforcement is that it serves to increase the likelihood of the behaviour preceding reinforcement, in the present case – student responding.  

One could possibly argue that it may be better to provide a leaner rate of reinforcement which is more typical of the classroom and which encourages independent work.  This suggestion runs counter to the learn unit literature (e.g., Albers & Greer, 1991) which argues for feedback for each response, but a leaner reinforcement rate does seem appropriate for mastered skills.  Heward (1994) suggested that during the acquisition stage of learning ideally feedback follows each response and in doing so reduced the likelihood of the student practicing errors (also see Van Houten, 1984).  However, during the practice stage feedback should emphasise the rate of the student’s performance and need not be delivered for each response.  This is consistent with the literature on fluency building (increasing the child’s automaticity of responding) which recommends no disruption in the fluency process by the delivery of feedback (Binder, 1988; Binder, Haughton, & Van Eyk, 1990; Johnson & Layng, 1994).  However, an effective teacher presents antecedents which are constantly on the limit of the child’s abilities and, under these conditions of new learning, reinforcement and corrective feedback are more important.  The question is then how to calculate whether the level of instruction is appropriate.  One suggestion would be to use the learn unit data as an indicator of instructional level appropriateness by calculating the ratio of correct to incorrect responses.  Something like,
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An issue that immediately arises is whether to include task-irrelevant responses as incorrect responses and this will be discussed below in more detail.  

The data from this study highlights the intensiveness of the instruction time at AAPTC.  In calculating the rates of the learn unit constituents for all target settings, times spent in an activity of the child’s choice were included.  Given the results of Study 1 showing that children at AAPTC spent between 16.7% and 44.0% of their time in an activity of their choice, the obtained rates displayed in Table 5.2 demonstrate further the intensity of the AAPTC programme.  That is, the learn unit rates obtained were the highest for children at AAPTC despite these children spending more time than children in home-programmes in an activity of their choice.  As the research evidence indicates that faster presentation rates of learn units result in better student performance (e.g., Carnine & Fink, 1978; Ingham & Greer, 1992), children at AAPTC possibly have an advantage over children from the other two settings so long as the instruction is appropriate.  

The rate of complete and incomplete learn units received by children in home-programmes was also high in comparison to those of children in mainstream settings, but not as high as for the children at AAPTC.  One explanation for the lower rates shown for Keith is that his B1 duration was long in comparison to the other children, resulting in fewer learn units occurring.  The required response from Keith often lasted 1 or 2 minutes as more worksheet-orientated tasks were required rather than relatively quick discrete-trial type tasks.  On the one hand this can be seen as a problem in the analysis protocol as it is unable to account empirically for these findings.  However, if the programme provides detailed documentation of what a B1 response consists of, then the problem is overcome as an estimate of its duration can be assessed.  These sorts of documents or data records are kept for Keith, and also for Ian and the children at AAPTC.  

The rates of complete and incomplete learn units obtained from the mainstream data were disappointing considering the level of support these children received.  Recall from Study 1 that the pre-school child received ESW support for approximately 64% of his time in pre-school and the two school-aged children had a teacher-aide available to them 100% of the time they were observed.  In fact, the pre-school teachers or the school teacher also had the opportunity to provide instructions for these children, so they were in a potentially even richer teaching environment.  Therefore, the argument that children at AAPTC or in home-programmes are at an advantage due to the one-to-one teacher-to-child relation cannot be used here as mainstream children had a similar relationship.  Comparable results were found for children from AAPTC or in home-programmes when they were observed in mainstream settings.  They too had an ESW or a teacher-aide available to them during 100% of the time they were observed in this setting.  

Children in mainstream settings are being provided with little instruction, and hence are not being given the opportunity to respond.  Even when instruction is provided and a response is given, the children are not receiving reinforcement or correction regarding their response.  Children with ASD require more opportunities to learn that do neuro-typical children learning the same task (Koegel & Koegel, 1995; Lovaas & Smith, 1989).  These data from the mainstream clearly show a need for highly skilled instruction appropriate to the needs of these students.  The instruction currently provided in the regular classrooms does not provide the learning opportunities needed by children with ASD.

Another aspect of the data was that the rates of learn units and its components obtained for Darren, Ethan, Greg, Henry, and Ian in their mainstream settings were achieved because these children were taught more ‘intensively’ by their ESW or teacher-aide in another part of the classroom.  As these children were often taught in a learning environment different to their classmates, with response opportunities not reflecting either the rate of instruction or the rate of feedback recommended in the literature, it highlights the difference between mainstreaming and inclusion.  Mainstreaming involves the provision of educational rights whereas inclusion provides for an effective treatment or education.  These children it could be argued have been mainstreamed rather than included.
One final point to note is that, teacher effectiveness in modifying the child’s behaviour and providing them with opportunities to respond (i.e., keeping the child on-task) is evident from the learn unit analysis by:
1. Strings of uncorrected task-irrelevant responses;

2. Strings of As, i.e., repeating the instruction; and,

3. The rate of learn units.

The learn unit data could be used as an indicator of teacher effectiveness by calculating something like the ratio of task-relevant to task-irrelevant units (or components).  For example,
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There were a few ‘oddities’ in the data that require brief discussion.  From the data records the types of learn units and their components were extracted.  For the most part the learn unit codes presented in Figures 5.1 to 5.7 represented the three-term (complete), two-term, and single-term components expected.  However, sequences such as A-B2-C1 or B2-C1 occurred, though very infrequently.  These two codes represent incorrect responses that were reinforced.  Although intuitively the reinforcement of errors does not seem a sensible approach to take in the teaching of children, in those instances the children were being reinforced for their attempt at answering the question.  Similarly, some children’s task-irrelevant behaviours were reinforced (indicated by A-B3-C1 codes) as the child had made a response, often occurring after a period of non-compliance.  

While there is advantage in having a planned and scripted educational programme, programmes also need to allow for flexibility in their schedule.  For example, if the child speaks spontaneously it would seem foolish not to develop this into a learning opportunity.  The child may not be answering A but, in this example, is displaying behaviour atypical of children with ASD (American Psychiatric Association, 1994).  There exists, therefore, a need for the teacher to show adaptability in the curricula (or sequence of antecedents) above and beyond the planned instructional design.  This, incidental learning, can be captured in the learn unit measure as the child’s delivery of an antecedent and behaviour would result in a behaviour and consequence from the teacher.  (Note that, in this case the consequence for the teacher’s would be the recording of the data.)  Incidental teaching has been used successfully to teach children with ASD, in particular to increase their spontaneous language (e.g., McGee, Almeida, Sulzer-Azaroff, & Feldman, 1992).   

In summary, the research literature suggests that the single learn unit measure is able to capture both the learning of the child and that of the teacher and does not rely on indirect measures such as academic engaged time, hours of instruction, or on-task behaviour (Greer, 1994, Greer & McDonough, 1999).  The learn unit is therefore a direct measure of teaching and learning and is considered fundamental to the process of effective instruction.  Several positive relationships exist between the provision of complete learn units and student learning and progress.  The basic premise is that learn units are present in effective instruction and not in ineffective instruction (Greenwood, Hart, Walker, & Risley, 1994; Greer, 1994; Greer & McDonough, 1999).  As opportunity to learn is a predictor of progress, then children at AAPTC or in home-programmes have a clear advantage over children in mainstream settings.  The rate of instruction and opportunity to respond in the mainstream settings evaluated is disappointing given the level of support these children had and the nature of their disability.  
Study 3

Social skills assessment in free-play situations

Angelika Anderson, Dennis Moore, and Rebecca Godfrey

6.0. Rationale and Background.

Impairments in social interaction, verbal and non-verbal communication are present in all children with autism (Koegel et al., 2001).  Some educationalists argue for the inclusion of all children in mainstream educational settings to foster the more typical development of social functioning.  Part of their reason is the increased opportunity for social interaction and play with typically developing peers, and the presence of more typical models of appropriate behaviour (Ballard, 1998; Stainback & Stainback, 1990).  However, given the characteristics of children with ASD, specifically with regard to deficits in learning by modelling and adaptive social functioning generally, it is questionable whether these children are able to benefit from mainstream environments without appropriate support.  Children with ASD may need to be taught explicitly to interact socially.  

Measuring play

The Parten scale, which categorises children’s free-play in accordance with Piaget’s developmental theory, has been widely used in studies investigating children’s play in free-play settings, including kindergartens (Ballard, 1981; Factor & Frankie, 1980; Rubin, Watson, & Jambor, 1978; Yang, Zou, & Bergen, 1995).  Between ages 2 and 6 children’s play-behaviour changes from predominantly solitary activity towards greater involvement and cooperation with peers.  Differences on this dimension between typically developing children and children with developmental delays have been observed using the Parten scale (e.g., Federlein, Lessen-Firestone, & Elliott, 1982). 

Measuring social interactions

In addition to categorising children’s play the nature of their dyadic social interactions, both verbal and non-verbal, will provide information about relevant aspects of social functioning.  Ballard (1981) developed an observational system, which catalogues the occurrence of social interactions in terms of the number of initiations by the child towards peers and adults, and also the number of times peers and adults initiate interactions with the child in question.  This system also qualifies these interactions as negative or positive. 

Ballard (1981) used both, the Parten scale and his observational system for social interactions, in a study concerning the free-play behaviour of children considered to show low social involvement.  The observation systems successfully discriminated between children reported by their teachers as showing low social involvement and their more typical peers.  Reliability and validity data were also good, indicating the usefulness of the observational systems as tools.  The complexity of the measurement system does, however require some training of the observers. 

It is probable that play environments differ in the extent to which they afford opportunity for, or promote social interaction and different types of play behaviour.  For this reason it may be necessary to obtain normative data of typical play behaviour and interaction patterns in the specific context being investigated.  The present study aims to capture both the play behaviour of children with ASD (the target children) and those of his/her peers. 

All of the children in the current study attend a mainstream setting, either pre-school or school, for part of their formal educational time.  All had some level of support from an ESW or teacher-aide in their mainstream setting and some children were also involved in other academic programmes.  The questions this study seeks to answer are:

1. To what extent are play behaviour and social interactions of children with ASD different from their same age peers in the same mainstream setting?

2. Are there observable between group differences for children involved in alternative programmes besides the mainstream pre-school or school?

3. Is there any evidence that the available support (ESWs and teacher-aides) is useful in facilitating social interactions?

To answer these questions the social functioning (play and social interactions) of 10 children with ASD in mainstream settings was assessed.

6.1. Method.

Subjects

All children in Study 1 who attended mainstream settings were participants in this study.  Only Keith did not participate.  For a more detailed description of the participants see Part 1, Section 2.2.  A summary description of the subjects of this study is given in Table 6.1.  The participants varied on a number of dimensions including age (ranging from 3:5 years to 7:7 years), severity of ASD symptoms, and additional programmes they are involved in (both in type and amount).  However, they all had the support of either an ESW or a teacher-aide for most of the time they were in the mainstream setting (range 8/21- 31.75/30 hours). 

Table 6.1

Background information on subjects for social skills analysis

Name
Age

Y:M
Sex
Severity

(CARS)
Observation Setting
ESW

aide/hours
Other

Programme

Andrew
3:5
M
severe
Kindergarten
8/9
AAPTC+

Bridget
5:3
F
mild-moderate
Kindergarten
6/6
AAPTC

Carl
5:10
M
severe
Kindergarten
15/10
AAPTC+

Fred
4:11
M
severe
Kindergarten
8/12.5
None

Ian
3:4
M
severe
Kindergarten
12/12
Home +

James
4:4
M
mild-moderate
Kindergarten
6/6
Home +

Darren
6:2
M
severe
School
15/15
AAPTC+

Ethan
7:7
M
severe
School
8/21
AAPTC

Greg
5:6
M
mild-moderate
School
17.5/30 +
None

Henry
7:2
M
severe
School
31.75/30
None

Measures

i. Categorisation of play

For the categorisation of play the Adapted Parten Scale (Ballard, 1981) was further adapted.  The present scale identifies and defines six categories of play:

U = Unoccupied Behaviour = Score 1

The child apparently is not playing, but is occupied with watching anything that happens to be of momentary interest.  When there is nothing exciting taking place, s/he plays with his/her own body, gets on and off chairs, stands around, follows the teacher, or sits in one spot glancing around the room.  The child does not have play equipment.

S = Solitary Independent Play = Score 2

The child plays alone and independently with toys that are different from those used by the children within speaking distance and makes no effort to get close to other children.  S/he pursues her/his own activity without reference to what others are doing.  The child has play equipment. 

O = Onlooker = Score 3

The child spends most of his/her time watching other children play.  S/he often talks to the children whom s/he is observing, asks questions, or gives suggestions, but does not overtly enter into the play her/himself.  This type differs from unoccupied behaviour in that the onlooker is definitely observing particular groups of children rather than anything that happens to be of interest.  The child stands or sits within speaking distance of the group so that s/he can hear everything that takes place.  The child does not have play equipment and to be coded ‘onlooker’ would have to behave as defined for the entire 10-second observational interval. 

P = Parallel Activity = Score 4

The child plays independently, but the activity s/he chooses naturally brings her/him among other children.  S/he plays with toys that are like those which the children around her/him are using but s/he plays with the toys as s/he sees fit and does not try to influence or modify the activity of the children near her/him.  S/he plays beside, rather than with the other children.  There is no attempt to control the coming and going of children in the group. 

A = Associative Play = Score 5

The child plays with other children.  The conversation concerns the common activity; there is borrowing and loaning of play material; following one another with trains and or wagons; and mild attempts to control which children may or may not play in the group.  All the members engage in similar if not identical activity; there is no division of labour, and no organisation of the activity of several individuals around any material goal or product.  The children do not subordinate their individual interests to that of the group.  Instead each child acts as s/he wishes.  By her/his conversation with the other children one can tell that her/his interest is primarily in his/her associations, not in his/her activity.   Occasionally, two or three children are engaged in no activity of any duration, but merely doing whatever happens to draw the attention of any of them. 

C = Cooperative or Organised Supplementary Play = Score 6

The child plays in a group that is organised for the purpose of making some material product, or of striving to attain some competitive goal, or of dramatising situations of adult and group life, or of playing formal games.  There is a marked sense of belonging or not belonging to the group.  The control of the group situation is in the hands of one or two of the members who direct the activity of the others.  The goal as well as the method of attaining it necessitates a division of labour, taking of different roles by the various group members and the organisation of activity so that the efforts of one child are supplemented by those of another.  

The Parten Scale has been designed for use with children between the ages 3 to 6 years of age.  Three children in the current study exceed this age-range, however all of them are in the ‘severe’ category of ASD and can reasonably be expected to function at well below age-appropriate levels in terms of their play behaviour and social interactions.  Therefore the Parten Scale was considered to be appropriate for use with this group of children. 

ii. Assessment of social interaction

Ballard’s (1981) system for coding social interactions was adapted for this study.  In this system social interaction is conceptualised as the dyadic interchange between two individuals.  The adapted system captures reciprocal interactions and sharing behaviour, distinguishes between interactions with adults and interactions with peers, and also codes negative versus positive responses of the target child to others’ initiations. 

The codes are:

I = a reciprocal interaction between two individuals involving: (a) a directed social stimulus (initiation) by one child, and (b) an observable response to that stimulus by another child. I> means the target child initiated the interaction, and I< means the target child’s response to another person’s initiation.  When the interaction involves speech the letter V (for verbal) is included.  A positive verbal interaction is defined as talking or whispering to another child, or listening to another child and a + sign is included.  A negative verbal interaction is defined as talking with angry facial features or gestures and shouting and involves a – sign recorded next to the V.  Whenever speech occurs a verbal interaction is recorded.

G is used when the target child gives someone something or receives something from someone, or pours something into a child’s hand or into a container s/he is holding or receives water or sand poured in this way and neither child says anything.  This code defines sharing which is always a positive interaction and no + or – sign is needed.  MG+ is ‘affectionate physical contact’: hug, hold hands, or other physical communicative gesture (e.g., wave) which is responded to.  MG- is defined as hitting, kicking, non-playful pushing, grabbing an object from someone, or destroying someone’s construction while they are present.  A is included whenever an adult initiates or receives an interaction. 

An additional category of interactions involving adults was introduced for the purpose of this study: assistance.  AssA> stands for child-initiated assistance seeking, and AssA< for unsolicited adult assistance given.  The reason for this category was because it appeared after some initial viewing of the videos that a large proportion of the social interactions of the target children with adults were of this kind. 

The definition of a social interaction adopted by Ballard (1981) includes a response.  For the purpose of this study the nature of the response of the target child to others’ initiations was of interest.  One possible reason for low rates of social interactions involving the target children could be if they responded negatively to the initiations of other children, hence punishing peers for initiating social interactions.  Therefore the responses of the target children to others’ initiations were coded as follows: r+ for a positive, pro-social response (such as smiling, responding verbally, answering questions, joining in, cooperating) and r- for a negative, anti-social response (such as aggression, deliberate ignoring, running away to escape). 

In short: 

I>

Target child initiated interaction

I<

Other initiated interaction

Add V if the interaction is verbal, and either + or – to indicate a positive or negative interaction. 

I>V+
Target child initiated positive verbal interaction.

I>V-
Target child initiated negative verbal interaction.

I<V+
Other initiated positive verbal interaction.

I<V-
Other initiated negative verbal interaction.

Add an A if an adult is involved.

I>V+A
Target child initiated positive verbal interaction at an adult.

I>V-A
Target child initiated negative verbal interaction at an adult.

I<V+A
Adult initiated positive verbal interaction.

I<V-A
Adult initiated negative verbal interaction.

G

Sharing.

MG +
Affectionate physical contact.

MG-
Aggression.

GA
Sharing (with adult).

MG +A
Affectionate physical contact (with adult).

MG-A
Aggression (with adult).

AssA >
Child initiated seeking of adult assistance.

AssA <
Unsolicited assistance given by adult.

r+  and r- 
Nature of the response by the target child to any other-initiated interaction.

Procedure

i. Data collection

Video-footage of periods of free-play recorded together with the classroom recordings for Study 1 constituted the raw data for the observations of play and social interactions.  Video-segments of approximately 8-minute length were selected, and, wherever possible five segments from each tape for each child were analysed.  Sections containing adult-directed activities, formal instruction, and eating periods during lunch-breaks were avoided.  The amount of data available for each child varied, and for some children there was not enough to obtain five segments per tape.  A random selection process was therefore not possible.  For the pre-school children the degree of structure between the pre-schools varied considerable.  One pre-school almost resembled a school setting, and one pre-school showed little evidence of any structured play or instructional time.  Nonetheless, in pre-schools all play times (times other than adult directed whole-group activities such as mat-time, and meal times) were considered ‘free-play’.  For the school-age population free-play times consisted of lunch-time play, outside, in the school playground. 

ii. Observation system

Observations of play behaviour were made using a 10-s interval sampling procedure.  For each chosen segment 50 x 10-s intervals were scored which alternated between the target child and any other child in view for most of the interval.  The video was stopped when necessary to score the observation.  The Parten category in evidence for the majority of one interval was scored against that interval.  

The observations for social interactions were carried out concurrently with the play observations.  To observe social interactions, an event recording system was used for the same selected video section as used for the play classification.  Any occurrences of interactions were noted on the score sheet using the codes outlined above.  Inter-observer agreement data were collected for 10% of the total observations (at least one segment per child). 

iii. Data analysis

A play score was calculated for each child and for the comparison group for each observation period.  This was done by assigning each play-category a number from one to six (U = 1 to C = 6), summing the scores and dividing by the number of observations, arriving at a mean play-score.  An ANOVA revealed that there were no statistically significant differences between play-scores at Observation 1 and at Observation 2 for either the target children [F (1,99) = 0.242, p = .624] or the comparison group [F (1,98) = 3.734, p = .056]. The data from each observation period were pooled for both groups. 

The numbers of social interactions for each category were tallied for each target child.  This raw score was converted into number of interactions per hour by dividing the raw score by the number of minutes observed and multiplying by 60.  This allowed a direct comparison between the scores since not all children were observed for the same amount of time. 

6.2. Results.

This section presents the results of the social skills analysis.  Results for the pre-school group and for the school-age group are reported separately for the following reasons: Play behaviour and patterns of social interactions develop rapidly across the ages represented here.  Pre-schools and schools are very different environments affording different play-opportunities.  They differ in some predictable ways: At pre-school adult – child interactions during play are more common than at school and pre-schools are set up to foster varied free-play and social interactions and developmental progression towards more complex play.  At pre-school play is the vehicle for the delivery of the curriculum. At school play is what happens during breaks from instruction. 

Play scores

Table 6.2 presents the means, standard deviations, and medians of play scores for each target child and peer comparison children in their respective kindergarten or pre-school setting.  N refers to the number of 8-minute segments observed.  On every occasion the other children observed in the vicinity of each target child had higher mean play-scores than the target child.  The mean scores per observation ranged from 1.9 to 3.9 for the target children and from 2.0 to 5.7 for the other children.  Across both groups all categories of play were observed at times, but cooperative play was extremely rare for the target children.  The most commonly observed play behaviours for the target children was solitary play, and for the other children it was parallel and associative play.  For the target children as a group the median is higher than the mean score, suggesting that the higher scores are outliers, whereas for the other children as a group the median is higher than the mean, suggesting that it is the lower scores which are outliers. 

Table 6.2

Play score means, standard deviations, and medians for each target child (TC) and their peers (Other) in a mainstream kindergarten setting.

Child
TC or Other
Mean
N
Std. Deviation
Median

Andrew
TC
2.39
10
0.53
2.1


Other
3.23
10
0.76
3.5

Bridget
TC
2.50
9
0.32
2.4


Other
3.11
9
0.52
2.9

Carl
TC
2.92
9
0.67
3.1


Other
3.54
9
0.81
3.5

Fred
TC
2.40
32
0.74
2.2


Other
3.25
35
0.93
3.5

Ian
TC
2.30
5
0.46
2.1


Other
3.20
4
0.75
3.2

James
TC
2.73
10
0.65
2.6


Other
3.39
10
0.61
3.6

Total
TC
2.59
43
0.57
2.4


Other
3.31
42
0.67
3.5

Table 6.3 presents the means, standard deviations and medians of play scores for each target child and other children in their mainstream school setting, typically during lunch-time play.  N refers to the number of 8-minute observations.  On every occasion the other children observed in the vicinity of each target child have higher play-scores than the target child.  Mean scores per observation segments ranged from 1.2 to 4.6 for target children and from 1.7 to 5.4 for other children.  All play categories were observed at times for both groups of children, but similar to the pre-school children cooperative play was very rare for the target children in mainstream school playgrounds.  As for the pre-school children for the target children as a group the median is higher than the mean score, suggesting that the higher scores are outliers, whereas for the other children as a group the median is higher than the mean, suggesting that it is the lower scores which are outliers. 

Table 6.3

Play score means, standard deviations, and medians for target children (TC) and their peers (Other) in a mainstream school setting.

Child
TC or Other
Mean
     N
Std. Deviation
Median

Darren
TC
1.63
3
0.38
1.8


Other
3.00
3
0.52
3.3

Ethan
TC
2.33
6
0.79
2.2


Other
3.83
6
0.71
3.9

Greg
TC
2.90
5
1.20
2.7


Other
3.88
5
0.36
4.0

Henry
TC
1.96
8
0.40
1.9


Other
3.48
8
0.83
3.3

Total
TC
2.34
57
0.77
2.1


Other
3.38
57
0.86
3.5

The results of an ANOVA showed that the difference between the target child scores and the comparison ‘other’ children was statistically significant [F (1,198) = 74.122, p<.001] across the two groups. 

Social interactions

Table 6.4 provides a summary of all social interactions of some children with ASD in mainstream school and kindergarten settings during free-play.  There were many more interactions involving adults than interactions involving peers in the pre-school group.  For the school-age group there was still a relatively large number of interactions involving adults, particularly given the very low adult-child ratio typical in school playgrounds.  It was not possible to collect comparative data regarding the number and nature of social interactions of the other children in the free-play settings examined here.  This is because of limitations of the video recordings.  The camera typically followed the target children around, and other children enter the frame only occasionally.  Ballard (1981) collected data on typically developing children from comparable populations (New Zealand kindergartens).  Ballard’s population of typically developing children had a mean number of 165 interactions per hour, (range 100 – 200).  The current pre-school population of children with ASD have comparable mean numbers of interactions per hour, and all except Ian and Fred have mean scores within that range.  However, a much larger proportion of their interactions involved adults (between 83% and 100%) than was the case for the typical children in the Ballard study (only between 2% and 20 % of typical children’s interaction involved adults). 

Table 6.4

Summary table for social interactions of target children in mainstream school and kindergarten settings

Setting
Number of interactions per hour

Kindergarten
Adults
Peers
Total

Andrew
126.8
10.1
136.9

Bridget
144.1
29.0
173.1

Carl
147.6
7.9
155.5

Fred
52.0
8.0
60.0

Ian
63.4
-
63.4

James
114.5
23.0
137.6

School




Darren
14.4
9.6
24.0

Ethan
4.0
37.4
41.4

Greg
13.2
67.2
80.4

Henry
21.5
9.5
31.0

The following tables show how these summary scores of social interactions break down into verbal and non-verbal interactions, target child initiated interactions and other initiated interactions, and how the target children responded to interactions. 

Table 6.5 shows the number of verbal interactions per hour for target children during free-play in mainstream kindergarten settings.  The nature of the recordings was such (conversations were not audible among the general background noise) that it was difficult to discriminate with certainty between negative and positive verbalisations.  In addition, participants’ orientation to the camera sometimes made judgements about the nature of the interactions even more difficult.  All interactions were deemed to be positive if there were no visible signs of aggression or shouting.  All of the target children interacted more often with adults than with peers, and most of the interactions with adults were initiated by the adults.  Fred had the lowest numbers of interactions.  Even though he was meant to have the support of an ESW for 8 of the 12.5 hours he spent at kindergarten, there is little evidence of her presence in the videos.  

There was a more even balance of target child and peer / adult initiated interactions.  All target children who had some interactions with their peers initiated some of them.  The vast majority of the interactions involving peers as well as those involving adults were positive in nature, and the target children’s responses to other-initiated interactions was also mostly positive.  However, a relatively high proportion of Ian’s responses to adult initiated interactions was negative.  Most of these interactions involved his ESW who appeared to shadow him constantly, giving him no space or time to try and figure anything out for himself, and who appeared to create a barrier between Ian and his peers, as is evidenced here by the total absence of interactions with peers. 

Table 6.5

Number of verbal interactions per hour of target children in mainstream kindergartens during free-play

Child
Interactions with Adults
Interactions with Peers

Andrew
63.4
  2.9

Bridget
84.6
22.7

Carl
91.1
  1.8

Fred
28.0
  4.7

Ian
63.4


James
76.3
  8.6


Initiated
Received
Initiated
Received

Andrew
  8.6
54.7
  1.4
1.4

Bridget
16.3
68.3
13.5
9.1

Carl

91.1
  1.8


Fred
  4.5
23.5
  2.9
1.9

Ian
  2.9
60.5



James
28.8
47.5
  2.9
5.8


+ve
-ve
+ve
-ve
+ve
-ve
+ve
-ve

Andrew
  8.6

54.7

  1.4

1.4


Bridget
16.3

68.3

12.1
1.4
9.1


Carl


91.1

  1.8




Fred
  4.0
0.5
23.5

  2.9

1.9


Ian
  2.9

60.5






James
28.8

47.5

  2.9

5.8




r+
r-
r+
r-

r+
r-
r+
r-

Andrew

47.5
  7.2



1.4




Bridget

66.9
  1.4



7.2
1.9



Carl

80.6
10.4








Fred

16.4
  7.2



1.4
0.4



Ian

44.6
15.8








James

43.2
  4.3



4.3
1.4



Table 6.6 shows the number of verbal interactions with adults and peers per hour for children in mainstream school settings during play time.  The limitations outlined above for verbal interactions in kindergartens apply here also.  It was rarely possible to hear the dialogues, and it was not possible to collect interaction data for other children.  Ethan responded negatively to a large proportion of others’ initiations.  Other observers had noted that Ethan appeared to be the recipient of much verbal bullying.  If this is the case then his negative responses are understandable and may be adaptive.  There is considerable between-subject variability in number of verbal interactions.  Darren has the lowest total number of verbal interactions (12 per hour) and Greg the highest (47 per hour).  Given the nature of school playgrounds in terms of the child-teacher ratio (probably only 1 to 2 monitors for the whole playground) it is surprising to find that a large proportion of these interactions involve adults.  This could be evidence of the presence of teacher aides in the playground. Only Greg and Ethan did not have a teacher-aide with them in the playground.  For Greg and Ethan the number of interactions with peers exceeds the number of interactions with adults.  For all children except Greg the number of other-initiated interactions exceeds the number of child-initiated interactions.  Greg’s diagnosis of autism in is in the mild to moderate range and he is considered particularly sociable and appeared to be popular with a sub-group of his peers. 

Table 6.6

Number of verbal interactions per hour for target children in mainstream schools during free- play

Child
Interactions with Adults
Interactions with Peers

Darren
12.0


Ethan
  4.0
30.7

Greg
13.2
34.8

Henry
15.8
  9.5


Initiated
Received
Initiated
Received

Darren

12.0



Ethan

  4.0

30.7

Greg
10.8
  2.4
14.4
20.4

Henry
  6.3
  9.5
  5.7
  3.8


+ve
-ve
+ve
-ve
+ve
-ve
+ve
-ve

Darren


12.0






Ethan


  4.0



30.7


Greg
10.8

  2.4

14.4

20.4


Henry
  6.3

  9.5

  5.7

  3.8




r+
r-
r+
r-

r+
r-
r+
r-

Darren

4.8
7.2








Ethan

4.0




13.0
17.3



Greg

2.4




20.4




Henry

5.7
3.8



  1.9
  1.9



Table 6.7 shows the non-verbal interactions per hour for the pre-school age children in free-play situations in mainstream kindergartens.  Some of the limitations outlined above for verbal interactions apply here also.  Again the majority of interactions involve adults for all the target children, and most of those interactions were initiated by adults.  Some of the children who have interactions with peers initiated those interactions.  Ian has no non-verbal interactions with peers either (as well as having no verbal interactions with peers).  He also reacts negatively to more than half of the teacher initiated non-verbal interactions.  Most of these non-verbal interactions involved the adult giving unsolicited assistance.  Ian often was not given the opportunity to try to solve problems by himself.  For the other target children the majority of the interactions involving adults as well as those involving peers were positive in nature, and the target children responded mostly positively to the initiations by others.  Negative responses to the initiations by others included deliberate ignoring of the initiation and reluctance to share objects.  There was little evidence of aggressive behaviour. 

Table 6.7

Number of non-verbal interactions per hour of target children in mainstream kindergartens during free-play

Child
Interactions with Adults
Interactions with Peers

Andrew
63.4
  7.2

Bridget
59.5
  6.3

Carl
56.5
  6.1

Fred
24.0
  3.3

Ian
51.8


James
38.2
14.4


Initiated
Received
Initiated
Received

Andrew

63.4

7.2

Bridget
22.1
37.5
  4.8
1.4

Carl

56.5

6.1

Fred
10.6
13.4
  1.4
1.9

Ian

51.8



James

38.2
10.1
4.3


+ve
-ve
+ve
-ve
+ve
-ve
+ve
-ve

Andrew


63.4



4.3
2.9

Bridget
16.3
5.8
37.5

  4.8

1.4


Carl


56.5



6.1


Fred
10.6

12.1
1.3
  0.9
0.5
1.0
0.9

Ian


51.8






James


38.2

10.1

2.9
1.4



r+
r-
r+
r-

r+
r-
r+
r-

Andrew

60.5
  2.9



4.3

1.4
1.4

Bridget

34.6
  2.9



1.4




Carl

56.5




2.9
3.2



Fred

10.2
  1.9
1.3


0.5
0.5
0.5
0.4

Ian

36.0
15.8








James

38.2




1.4
1.4
1.4


Table 6.8 shows the number of non-verbal interactions per hour of the school-age children in a mainstream school free-play setting.  Some of the limitations outlined above for verbal interactions apply here also.  Non-verbal interactions for school-age children were much less frequent than for pre-school children, particularly those involving adults.  Greg had a large number of non-verbal interactions involving peers, consisting largely of holding hands with one particular girl, and he initiated more than half of these non-verbal interactions.  Similar to the verbal interactions, the majority of non-verbal interactions were positive in nature and the target children responded to the initiations of other children positively most of the time.  An exception to this is Henry, who responded negatively to all the adult initiated non-verbal interactions.  These mostly consisted of adult’s unsuccessful attempts to engage him in more structured play.  

Table 6.8

Number of non-verbal interactions per hour of target children in mainstream schools during free-play

Child
Interactions with Adults
Interactions with Peers

Darren
2.4
  9.6

Ethan

  6.7

Greg

32.4

Henry
5.7



Initiated
Received
Initiated
Received

Darren

2.4
  2.4
  7.2

Ethan


  4.0
  2.7

Greg


12.0
20.4

Henry
1.9
3.8




+ve
-ve
+ve
-ve
+ve
-ve
+ve
-ve

Darren


2.4


2.4
  7.2


Ethan




1.3
2.7
  2.7


Greg




9.6
2.4
20.4


Henry
1.9

3.8









r+
r-
r+
r-


r+
r-
r+
r-

Darren

2.4




  7.2




Ethan






  1.3
1.3



Greg






20.4




Henry


3.8








Inter-observer reliability

Due to limitations concerning the technology of video playback, which make it difficult to ascertain that both observers view the exact same interval each time, inter-observer reliability for the play-means was not calculated by the usual method of comparing numbers of disagreements with numbers of agreement for each observation interval. Instead the mean scores obtained by two independent observers for ten 8-minute sections of tape were compared.  The mean scores differed on average by 9.33 percent between observers, with a range of between 0 and 20 percent difference.  All data reported are the result of the observations of the same observer. 

6.3. Discussion.

Play-scores

i. Pre-school-age children

For all cases the observed target child had a lower total play-score than his/her peers, who were observed in the vicinity, indicating that the target children as a group engage in less mature play behaviour than their peers in the same setting.  There was a degree of within group variability between the target children and the other children as a group.  The target children engaged in a lot of solitary play.  Parallel play was often the result of other children coming alongside the target child to play with the same material, rather than the target child seeking the proximity of others.  Other children engaged in more parallel and associative play than did the target children. 

Within-group variability in scores might be due to environmental differences in play opportunities.  Some environments might foster more complex forms of play better than other environments do.  This is probably also true for sub-contexts within kindergartens.  For example, the house corner is probably associated with more social play than are the slides outdoors.  This represents a limitation in these data.  It was only possible to observe those other children who happened to be close to the target child.  It is possible that the target children chose areas of the kindergarten associated with more solitary play and avoided other spaces.  For this reason the estimate of the other children’s play-scores is probably lower than a score for a truly representative sample would be. 

A further limitation was that the quality of the video-footage did not allow the observers to hear dialogues.  This complicated interpretation of the snippets of play seen for the other children.  It was particularly difficult to make judgements about more complex play since such play is characterised by dialogue and by longer duration.  Those aspects of play were not observable for the other children as the procedure only allowed 10-second observation windows.  In ambiguous situations the judgement made was conservative, giving the lower score.  These judgements were easier to make for the target children as their observation was ongoing for a number of minutes, and observers were able to form an impression of ongoing activity allowing better interpretations of the observations.  However, the mean play scores for the comparison children obtained in this study (3.31) are comparable to those obtained by Ballard (1981) with a similar population in three New Zealand kindergartens (mean 3.49, range 3.01 – 4.35). 

There were within group differences for the target children but none of them were systematic effects by programme or by severity of ASD.  The environment appeared to affect play scores considerably as was evident by the co-variation of the target child scores and the other children’s score in the same setting.  There was a clear qualitative difference between the environment in Bridget’s and Carl’s kindergarten, which was highly structured, and the other kindergartens.  In Bridget and Carl’s kindergarten non-participation in group-activities or unoccupied behaviour appeared not to be an option.  The ESWs in this kindergarten actively encouraged, scaffolded, modelled, and reinforced social interaction and more complex play.  In contrast, Fred was able to spent large amounts of time unoccupied without attracting attention of the teachers or his ESW.  He also did not participate in group activities or mat-times.  His teachers attempted to make him join in a few times but were unable to either coax him into the group activity or to get him to stay in that activity.   For Ian not very much video-footage of free-play was available.  A reason for this was that he was kept indoors for 1-1 academic activities while the other children played.  If the objective for his time in the mainstream setting was to foster adaptive play and socialisation with typically developing children this strategy would defeat that objective. 

Fred’s play-score is likely to be inflated.  His particular stereotypic behaviour (drumming using two identical objects – see Study 4) had the appearance of play.  Hence, this activity was scored as solitary play when he was clearly engaged in it.  Sometimes he was drumming in a non-engaged way, in which case it was scored as unoccupied behaviour.  A large percentage (in 9 out of 15 observations more than 50%) of his solitary play consisted of drumming.  If all his drumming had been scored as unoccupied behaviour, his total play score would be appreciably lower.  Few attempts were made by his teachers and ESWs to interrupt his drumming.  On the contrary, there were times when the ESW approached him when he was playing adaptively.  On one occasion, while ‘reading’ a book, her initiation was followed by Fred throwing the book at her, finding his two identical objects, and commencing drumming.  Another time Fred had been queuing up with other children for the slide taking his turn appropriately.  One time when he appeared to have lost his place in the queue the teacher’s response was to send him away.  He promptly recommenced his stereotypic behaviour.  It would appear that ESW’s need more than good intentions to facilitate adaptive play and behaviour in children with ASD. 

ii. School-age children

Similar to the pre-school age group, for this group the play score of the other children was higher than that of the target child in every instance.  The school playground at lunchtime is different from a kindergarten setting.  It offers a limited and different range of activities.  The play-categories used are not appropriate for the activities observed by some of the older children – who spent a lot of time standing around or sitting together and talking.  This may be a developmentally more advanced social behaviour than cooperative play.  Such behaviour was never displayed by the target children.  Playground activities typically involved climbing structures, swings, the sandpit, skipping ropes and balls, organised ball games, or just running around.  Similar limitations as described for the pre-school group also applied here.  It was not possible to hear dialogue or follow the play of other children beyond 10 second snippets, making judgements about more complex play for other children difficult.  In addition it appeared at times that other children scaffolded social play for the target children, engaging with them in activities ‘at their level’.  As above, in ambiguous situations a conservative judgement was made.  Overall the limitations would only distort the observed mean play-score of the other children in such a way that it is likely to be lower than it would be for a more representative sample of children in these settings.  All of the issues outlined above might also explain why the mean play scores for the school-age children was lower than the mean play scores for the pre-school age children. 

Nonetheless, in spite of all these limitations the observed difference in mean play-scores across the two groups was statistically significant.  In addition the target children had consistently lower mean scores compared to other children observed in the same setting.  This suggests that the target children were distinguishable from their more typically developing peers in terms of their play behaviour, specifically engaging in less complex play – where complexity is characterised by more social play. 

There were no significant between-group differences for the target children by educational programme.  The academic benefits associated with home-programmes and AAPTC do not appear to translate into more adaptive play in mainstream settings.  However, the small sample size and the within programme-groups differences in age and severity represent serious limitations.  A study with a larger sample of matched pairs of subjects in different programmes might yield more conclusive results.

The different school playgrounds did not vary much in terms of the support they afforded for different types of play.  Only Ethan was in a school where there was no climbing structure.  This left him with few options for acceptable solitary play.  In the other settings the climbing structure was usually a busy and crowded place where many children, though in close proximity of others, appeared to be doing their own thing, engaging in solitary play.  Perhaps this is why climbing structures appeared to be popular with the target children.  It allowed them to engage in solitary play without appearing ‘unusual’. 

Few of the teacher-aides, where present, attempted to involve the school-age children in more social play.  There were exceptions.  Darren’s teacher-aide encouraged him to play and reinforced other children with ‘high fives’ if they initiated interactions with him.  Henry’s teacher-aides also intervened at times when he was displaying unoccupied behaviour, encouraging him to engage in some activity, with limited success.  On one occasion Greg’s mother was at school during lunchtime and helped him join in a structured ball game with a group of children.  This could no longer be judged to be free-play however, because it was clearly an adult-initiated structured activity and hence did not contribute to his play score.  At times teacher-aides in the playground appeared to form a barrier between the target child and the other children, in some instances discouraging social interchanges.  For example, once Henry was involved in a social interaction with a group of three girls, and the teacher-aide appeared to terminate the interaction and encouraged Henry to return to his play on the climbing frame.  It was not possible to hear the dialogue, which appeared friendly, but could have been negative in nature, in which case termination of the interaction might have been appropriate. 

Social interactions

i. Pre-school-age children

For the social interaction data it was not possible to obtain any comparative data of the other children in the same environments as the target children.  Ballard, who trialled this observational system across three kindergartens in New Zealand, reported some normative data.  His data suggested that in kindergartens the mean number of interactions per hour is 165, with a wide range (100 – 200).  All the target children except for Ian and Fred have total rates of interactions within this range.  However for the comparison children in the Ballard study only between 2 and 22% of the interactions involved adults.  By comparison, this current study involved adults in between 83% and 100% of the interactions of pre-school-age target children.  This is in line with literature which suggests that children with disabilities tend to have more interactions with adults in mainstream settings than typically developing children do (Odom et al., 2001). 

Further, the quantity of interactions does not say much about the quality of these interactions.  More is not necessarily better.  In the pre-school group, a large quantity of adult interactions was assistance seeking and unsolicited assistance given by adults.  Ian responded negatively to a large number of these adult initiated interactions.  His ESW tried to assist him all the time without giving him the opportunity to do things by himself first.  He appeared to get increasingly frustrated as time went by.  In addition his ESW appeared to function as a barrier between him and his peers, as is evidenced by a complete absence of peer interactions on his part.  An additional reason for the absence of peer interactions could be that he was kept in for 1-to-1 academic activities for much of the free-play time. 

James on the other hand had his mother with him for about half the observations.  She interacted with him a lot, and he initiated more than half of the verbal interactions with adults.  Her assistance took a different form.  Over one observational period she encouraged him on six occasions to share a treasured object with a peer.  Near the end of that sequence one peer responded by returning the treasured object to him after a very short interval.  As a result a relatively large proportion of James’ interactions were with his peers.  Qualitative differences in the interactions beyond those captured by the categorisation system used here could be important.  It might be particularly useful to distinguish between compensatory and facilitative adult-child interactions.  Some of the adult assistance seemed to compensate, or make up for the child’s lack, while other types of adult interactions facilitated, or scaffolded improved functioning of the target child.  Facilitative interactions are more likely to be associated with learning and increased independence of the child than compensatory interactions, which might lead to increased dependence of the child on the adult’s ‘help’. 

ii. School age children

In pre-school settings adult-child interactions can be expected to be more common than in school playgrounds.  Pre-school settings have a much greater child/teacher ratio than school classrooms do.  On most school playgrounds during break-time there would only be one or two adults to monitor and supervise the play.  Even though we have no comparative data for the number of social interactions in a school playground, the expectation would be that interactions would be close to 100% peer interactions.  In the current school-age group only Ethan and Greg have more interactions with their peers than with adults.  Interestingly, neither of these children had the support of a teacher-aide in the playground.  As discussed above another reason for Ethan’s relatively large number of peer interactions might be the absence of a climbing structure in his playground.  Greg was described as highly sociable with only mild to moderate symptoms of ASD.  The high adult interaction rates for the other target children are evidence of the teacher-aide presence in the playground.  However, they do not appear to facilitate more typical play behaviour and peer interactions for their charges.  On the contrary, at times they appear to represent a barrier between the target children and their peers.  The other children might be avoiding the target children to avoid the teacher-aide.  At times, perhaps to prevent unpleasant or dangerous situations, teacher-aides actually kept target children away from certain activities.  In addition the presence of a constant ‘shadow’ probably made the target children stand out and appear unusual.  

As with the pre-school age group adult child interactions differed qualitatively in terms of being either facilitative or compensatory in nature.  Since school-playgrounds are not instructional settings it might be more difficult for the teacher-aide to know what her role should be in the playground, a minder or a teacher.  

There are a number of limitations concerning the observational methods, as is evidenced by the relatively poor inter-observer reliability data.  These limitations are largely a result of not having planned this particular analysis from the outset of the investigation.  In any future study these issues should be addressed.  Direct observations in situ might yield more reliable and more valid results as observers would be able to consider relevant contextual variables and cues not captured on video, and hence make better judgements.  Observers could ensure to be within hearing distance of dialogues.  Representative comparative data of other children could be collected more systematically in the same manner as the data collected for the target children for both play-behaviour and social interactions.  Observers also need a lot more training in the observational methods than the current study allowed.  Finally, the sample size, and the within-group variability make it difficult to identify potential between group differences.  A larger sample, possibly of matched pairs in different programmes, would overcome this limitation. 

Summary of conclusions

· There were clear differences in the play behaviour and the pattern of social interactions between the target children and other children in the same settings.

· All target children had lower mean play scores than their peers in the same setting.

· The interactions of the target children differed from those reported in the literature for typical children of the same age in two ways: they had fewer social interactions and the majority of these interactions involved adults.

· Benefits of academic programmes do not appear to automatically be associated with more adaptive social behaviour.

· Teacher-aides need more than good intentions, they need specific skills.  The role of teacher-aides and ESWs in relation to children with autism may need clarification.  Is it primarily the role of a minder or the role of a teacher.  If support personnel in mainstream settings are to help children become more independent they should be engaged in more facilitative than compensatory interactions with their charges. 

Study 4

An analysis of factors which differentially influence stereotypic behaviour in three children with autism

Christina Birkin, Rebecca Godfrey, Dennis Moore, and Claire Fletcher-Flinn

7.0. Background.

Autism was identified in 1948 when Kanner categorised a group of children whom he described as displaying social aloofness, an indifference to others, and repetitive stereotyped play.  Later three broad interacting zones of deficit were identified (Wing, 1971).  These areas: qualitative impairments in social interaction, qualitative impairments in communication, and restricted repetitive and stereotyped patterns of behaviour, interests, and activities, now form the basis of the DSM-IV diagnostic criteria for autism (American Psychiatric Association, 2000, p.75), and a degree of deficit in each must be present for the diagnosis to be specified (see Appendix 1).

Stereotypic or self-stimulatory behaviours, a common manifestation of this latter diagnostic feature, consist of repetitive movements which do not appear to have any function other than providing sensory input for the individual concerned (Schreibman, Koegel, Charlop, & Egel, 1990).  Stereotypic behaviour is not limited to autism and occurs frequently in other developmental disorders (for example Rett’s Syndrome), as well as in many individuals with intellectual disabilities (Berkson, 1983).  Such behaviour typically includes rocking, hand flapping, and the spinning of objects, but may also involve auditory feedback, such as tapping or shaking of items (Lovaas, Newsome, & Hickman, 1987).

Since the first detailed study of the subject over fifty years ago (Levy, 1944 cited in Berkson, 1983) there has been much scientific speculation, and some debate, as to the reasons for the occurrence of stereotypic behaviours, (Berkson, 1983; Lewis, Baumeister, & Mailman, 1987; Lovaas et al., 1987; Newsome & Lovaas, 1987).  Several possible theories have been advanced.  It is possible that such behaviours are craved in order to provide the individual with sensory stimulation that is missing due to some dysfunctional system in the brain or periphery (Lovaas et al., 1987; Newsome & Lovaas, 1987) or to regulate environmental input that is too stimulating (Berkson, 1983).  Alternatively it has been suggested that physiological disorders involving neuronal systems may be the cause (Lewis et al., 1987) or that stereotypic activities may be due to reinforcement by environmental factors in the form of positive (social attention) or negative (removal of aversive factors) reinforcement (e.g., Durand & Carr, 1987).

Environmental factors, including a lack of structure or supervision, may serve to influence the frequency of occurrence of inappropriate and/or stereotypic behaviours.  Marholin (1977), in a classroom study of eight fifth and sixth grade children reported that the removal of supervision for children with behaviour problems was associated with an increase in off-task, and challenging behaviours and a corresponding decrease in functional play.  Berkson (1983) observed that stereotypic behaviour generally occurred when a child was bored or excited, and less so when they were involved in structured activity.  Research conducted by Lewis et al. (1988) found that children with autism engaged in appropriate play at a rate equal to that of normal children when supervised or instructed.  Lewis and colleagues measured functional play during sessions of spontaneous versus elicited or instructed play for a matched sample of children with autism and neurotypical controls.  Children with autism engaged in significantly less functional play than controls during spontaneous (free) play sessions, but produced as much functional play as the control group in those play conditions where direction or instruction were given.  

Research evidence also suggests that stereotypic behaviour may interfere with learning, relationships, and neurological development (Durand & Carr, 1987; Koegel & Covert, 1972; Koegel, Firestone, Kramme, & Dunlap, 1974; Lovaas, Litrownik, & Mann, 1971).  Such behaviour appears to be inversely related to many appropriate behaviours, including age-typical toy play and social interactions, and its suppression has resulted in spontaneous increases in appropriate play and academic behaviour.  Furthermore, when appropriate toy play and learning behaviours are increased through interventions some stereotypic behaviours have spontaneously decreased (Koegel et al., 1974; Stahmer & Schreibman, 1992).  

Jones, Walsh, and Sturmey (1995) observed that, while not always the case for children with higher levels of cognitive functioning, stereotypic behaviour may be explicitly exclusive of learning in children severely affected by autism (Jones et al., 1995).  Koegel and Covert (1972) conducted 400 learning trials in which children with autism were given the opportunity to obtain candy by pressing a bar during an auditory stimulus after a period of pre-training.  The results showed that these children were unable to learn to respond to the discriminative stimulus (SD) while engaged in stereotypic behaviour, and that successful learning of this simple task was always associated with a reduction in such behaviour.  Even when the subject could have earned the candy reinforcer by responding to the SD while at the same time continuing in stereotypic behaviour, the cue for the availability of reinforcement was repeatedly ignored.  Lovaas, Litrownik, and Mann (1971) who conducted similar research involving response latencies to auditory stimuli, suggested that stereotypic behaviour may be functionally (rather than physically) incompatible with the occurrence of certain appropriate behaviours, postulating that this is a result of an inability in autism to process more than one incoming stimulus.

Due to its detrimental effects on learning in some children, interventions to reduce stereotypic behaviours, at least in the classroom, have been a recurrent theme in the literature on developmental and intellectual disability over the last thirty years (e.g., Berkson, 1983; Durand & Carr, 1987; Foxx & Azrin, 1973; Harris & Wolchik, 1979; Koegel & Covert, 1972; Koegel et al., 1974; Lovaas et al., 1971; Stahmer & Schreibman, 1992).  The management of stereotypic behaviours has become more successful as recent developments in functional assessment have lead to an improved ability to identify the environmental factors associated with challenging behaviours (Taylor, O'Reilly, & Lancioni, 1996).

Functional assessment is an operant-based behavioural assessment approach which focuses on an observable target behaviour and the observable antecedents and consequential environmental events around it (Marsh & Hunsley, 1990).  The technique grew out of a philosophy of radical behaviourism pioneered in the 1960s by B.F. Skinner.  Dissatisfied with the lack of scientific evidence for behaviour causation provided by psychodynamic and psychometric assessments Skinner (1974) asserted the lawful nature of behaviour, and maintained that it is only through carefully recorded observations that human behaviours can be understood and altered.

The benefit of functional assessment is its value as a tool for planning behaviour modification by providing objective data which can be used to select an effective and efficient intervention.  Work in the management of self-injurious behaviours has yielded a protocol which has since set the guidelines for conducting functional assessment (Iwata, Dorsey, Slifer, Bauman, & Richman, 1982).  This experimental analysis involves systematic manipulation of environment variables, and measurement of the definable and observable target behaviour in each condition to demonstrate controlling variables.

A number of variations on Iwata and colleagues’ functional analysis technique have since been investigated, focusing on assessing behaviours in natural environments (Desrochers, Hile, & Williams-Moseley, 1997).  One of these approaches, descriptive observation, has been used extensively to manage challenging behaviour in autism, intellectual disability, and in general classroom applications (Broussard & Northup, 1995).  Descriptive observation uses event recording in a natural setting to identify the antecedents (individuals, activities, or demands) and consequences (e.g., social attention, provision of desired objects, and removal of demand) correlated with the target behaviour.

From Part 1 of this report it was noted that three children (Fred, Darren, and Ethan) exhibited stereotypic behaviour.  During analysis of video-taped data it was observed that two of these children (Darren and Ethan), engaged in stereotypic behaviour only during the time they attended mainstream school, and did not engage in such behaviour at AAPTC.  The present study involved a retrospective functional analysis of the stereotypic behaviours of all three children using descriptive observation techniques.  The aim of the study was to establish the antecedents and consequences for the stereotypic behaviour of each child and to compare these contingencies across subjects.  The authors were interested in whether generalisations about the antecedents and contingencies of stereotypic behaviours in mainstream educational settings can be made, and how the outcomes might be used to guide interventions designed to reduce such behaviour; an important consideration given the evidence to suggest the detrimental effects of stereotypic behaviour on learning.  It was hypothesised that, given the lack of clarity so far represented in the literature on the causes of stereotypic behaviour, there would not be consistencies of antecedents nor of contingencies across the three subjects.

7.1. Method.

Subjects

Three children with autism participated.  These children were aged between four and seven years at the time the videotaped data was collected.  All three were assessed on the Childhood Autism Rating Scale (CARS) (Schopler, Reichler, & Renner, 1992) as having severely autistic traits.

Fred was four years eleven months old (4:11) and attended a private pre-school for 12.5 hours per week.  For eight hours of this time Fred was funded by Special Education Service for one-to-one support by an Education Support Worker (ESW), although his teachers noted he received only around five hours of this support per week.  Fred engaged in stereotypic behaviour, which involved ‘drumming’ with two, usually carefully selected, matched objects, for over half the time he was observed at pre-school (see Part 1).

Fred was assessed during the observation process in both English and Samoan using the Peabody Picture Vocabulary Test-III (Dunn & Dunn, 1997).  In each language his score for receptive language was less than that which would be expected from a child of 1:9.  In testing on the Vineland Adaptive Behaviour Scales (VABS) (Sparrow, Balla, & Cicchetti, 1984) Fred rated at an adaptive behaviour composite of 1:6 on the teacher edition and 2:8 in the parent interview edition.  

Ethan was 7:7 and attended AAPTC nine hours per week, and a mainstream school for the remainder of his school days.  He had eight hours of teacher-aide assistance per week and this time was used in a small group setting which allowed the actual hours of extra help received to be maximised.  Ethan engaged in stereotypic behaviour which involved picking at the clothing covering his upper body while flapping his hands and grimacing.  Ethan did not engage in any stereotypic behaviour at AAPTC
., where this behaviour was stopped immediately, but spent around 35% of his time at mainstream school emitting stereotypy.

Ethan’s composite scores on the VABS were 5:11 on the parent form, and 5:9 on the teacher form.  The time between the first and last observations at Ethan’s main school was 122 days.  Ethan was assessed using the Wechsler Intelligence Scales for Children (WISC-III) and attained a Full Scale intelligence quotient (IQ) of 86 (Verbal IQ 78, Performance IQ 99).  
Darren was (6:2) and attended AAPTC for 15 hours per week and mainstream school the rest of the time.  He received 15 hours of teacher-aide time each week in his mainstream setting, that is, he had a full time teacher-aide.  Darren’s stereotypic behaviour was repetitive singing.

Darren’s composite scores on the VABS were 3:1 on the parent form and 2:4 on the teacher form.  He tested on the Weschler Pre-school and Primary Scale of Intelligence (WPPSI-R) as having a Full Scale IQ of 46, (Verbal IQ 47, Performance IQ 55).  The time between the first and last observations at Darren’s mainstream school was 115 days. 

Settings

Fred’s private pre-school was a busy, noisy environment where most of the time children engaged in free-play activities with minimal direction from staff.  Sessions at the pre-school lasted two and a half hours, but Fred was often late and therefore not present for the entire session.  There were three teachers at the pre-school and 20 to 25 children present in any given session.  On some occasions one of the two education support workers (ESWs) assigned to Fred would also be present.

Ethan was observed in a state primary school.  He spent time both in a full classroom with one teacher and approximately 28 classmates, and in a small group teaching room either individually with his teacher-aide, or with an aide and 1-4 other children.

Darren attended a private primary school.  He was in a Year 1 class with approximately 25 other children, one teacher and a full-time teacher-aide.  Darren, while he remained in the classroom most of the time, participated only occasionally in general classroom activities.  His teacher-aide provided individual instruction using visual stimuli to cue Darren into short, intense task-based sessions.  Between these sessions Darren was allowed to choose his own activity, and it was during these times that he displayed stereotypic behaviour.

Data collection

Observational data was collected on videotape in Fred’s pre-school for a total of 16 hours and 39 minutes during nine observations.  These observations ranged from one hour to two and a half hours long and were recorded over a period of 85 days.  Data on Ethan was recorded for a total of 6 hours and 28 minutes during three observations over a period of 122 days.  Observation 1 was 2 hours and 27 minutes; Observation 2, 1 hour and 23 minutes; and Observation 3, 2 hours and 48 minutes long.  Data on Darren was recorded during two observation periods spanning 115 days.  Observation 1 was 2 hours and Observation 2 was 1 hour, a total of three hours.

Procedure

Video recordings were analysed for antecedents and consequences of stereotypic behaviour using a descriptive observation method of functional assessment.  Antecedents and consequences were recorded using the categories described later in this section.  The duration of each subject’s target behaviour was recorded, using a 10-s partial interval observation procedure.  The intensity (rate in beats per second) of Fred’s drumming was also recorded with rate sampled for 5 s at the beginning of each bout and for the first 5 s of each subsequent minute while his stereotypic behaviour continued.  For the two other subjects only the duration of stereotypic behaviour was recorded.

Stereotypic behaviour was defined individually for each subject.  Fred’s stereotypic behaviour was defined as using two objects, or the two ends of a pliable object and repeatedly scraping, banging, or tapping the items together; drumming the items on another surface; or waving them in a repetitive patterned sequence in front of his eyes.  Ethan’s stereotypic behaviour was defined as picking at the clothing covering his upper body while flapping his hands and grimacing.  For Darren stereotypic behaviour was defined as singing.

A ‘bout’ of stereotypic behaviour was defined as an occurrence of the subject’s target behaviour which lasted for 10 s or longer.  A bout ended when subject began free-play, complied with a direction to stop and engaged in another activity for 30 s or more, or ceased stereotypic behaviour for 30 s or more and engaged in another activity.

The use of videotaped data allowed a degree of accuracy in recording that is difficult to achieve in a direct observation method, but also meant that some bouts had to be excluded since either the beginning or the end of the bout occurred off-camera.  For the purposes of this study bouts of stereotypic behaviour in which the camera completely moved off the subject for more than 9 s during the bout were not included unless the behaviour could still be unmistakably heard to continue (this did not apply to Ethan since his stereotypic behaviour did not involve noise).  Bouts in which the beginning or end of the bout was not visible were also excluded.  Bouts where the subject had his back to the camera but could be clearly observed from his movements to be still engaging in the target behaviour were included.

Behavioural definitions

The antecedent and consequential condition categories were devised by the authors after initial observation of the subjects.  Five categories of antecedent events, and five consequential conditions were recorded.

Antecedent Conditions.  The antecedent conditions were demand, interruption, solitary play alone, on-task, and unoccupied behaviour.  In the Demand condition stereotypic behaviour occurred within 3 s after an adult directed the subject into an activity, or during an adult enforced activity.  For Fred this condition was further broken down to indicate which of his teachers was presenting the demand.  The Interruption condition included bouts of stereotypic behaviour which started when the subject was alone and engaged in an appropriate activity (either one to which he had been directed or one which was self chosen) within 3 s of an adult or child speaking to, or moving close to him.  In Solitary Independent Play the subject was playing alone and independently without making any effort to get close to other children and pursuing his own activity without reference to what others were doing.  On-task was defined as engaging in appropriate activity with a teacher supervising or participating.  The final condition Unoccupied Behaviour covered intervals which started when a subject was wandering or standing around or sitting in one spot not obviously involved in interacting with anyone or doing anything in particular.

Consequences.  The possible consequences of stereotypic behaviour were:  Positive Social Attention in which an adult or another child offered affirmative attention or praise.  A Verbal Desist Instruction, for example “No flapping”, or “Hands down”.  A Physical Desist Event in which Fred’s drumming implements were taken away or physical restraint was used.  Distraction, in which a statement intended to stop the behaviour but one which was not explicitly an instruction to stop was used.  This could be verbal such as “Come and help me with this Fred”, or “Which one are you going to colour in now Ethan?” or physical such as holding Fred under the arms and in swinging him around in circles, something which he enjoyed.  No Consequence indicates that no observable event took place and that the bout of stereotypic behaviour was ended spontaneously by the child.

To qualify as a consequence an event had to occur within 3 s of the cessation of stereotypic behaviour, although in many cases the consequence appeared immediately prior to the end of the bout, as in a verbal instruction to desist.

Inter-observer agreement

Inter-observer agreement was assessed on 10% of the data for each child by a trained post-graduate observer.  The data to be assessed were randomly chosen by dice roll.  Observer records were compared on an interval-by-interval basis.  Agreement scores were computed as the number of agreements divided by the number of agreements plus disagreements.  The mean occurrence agreement was 86% or higher for all subjects (range 86% - 94%).

7.2. Results.
The data used in the following analyses were the number of minutes of observation during which each child engaged in stereotypic behaviour.  Fred (106 minutes), Ethan (23 minutes), Darren (14 minutes).  These data are presented in Figures 7.1 to 7.3 which show the antecedents, consequences and length of occurrences of stereotypic behaviour in various conditions, and in Table 7.1 which shows the rate of Fred’s drumming according to the antecedent.
Results showing the antecedents to subject’s stereotypic behaviours are summarised in Figure 7.1.  For no child was interruption an antecedent to stereotypy.
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 Figure 7.1 Showing the antecedent conditions of stereotypic behaviour for each child

Fifty-two bouts of stereotypic behaviour were recorded for Fred.  Exactly half of these bouts began while Fred was unoccupied, that is at times when he was not engaged with a staff member or another child and was not involved in any particular activity.  This is more than double the number of bouts of the behaviour which occurred while Fred was either on-task, in teacher assisted play of his choice, or playing alone with toys or equipment in a functional manner.  Onset of stereotypic behaviour in these two conditions each accounted for 10 bouts or 19.2% of the total bouts.  The remaining six bouts, around 11.5% overall, occurred after a teacher had directed Fred to an activity or requested him to do a task.  There were no systematic differences in stereotypic behaviour noted dependent on which teacher had instigated demand.

Half of Ethan’s 14 recorded bouts of stereotypic behaviour began while he was on-task, four (28.6%) during demand, and three (21.4%) in unoccupied behaviour.  Unoccupied behaviour in Ethan’s case consisted mainly of staring into space, or leaning with his head on his arms on the desk.  No bouts started while Ethan was in free-play time in the playground of his school.

Three bouts of Darren’s stereotypic behaviour were recorded.  All of these bouts began during times when Darren was engaged in solitary play activity which occurred when he finished a task and was told he could go and play.

Figure 7.2 illustrates the consequences of stereotypic behaviour for each of the three subjects.  For Fred, of 52 bouts 33 (63.5%) did not result in any observable consequences.  That is, Fred was not stopped, distracted or reinforced for his stereotypic behaviour after these episodes.  In nine (17.3%) of the episodes Fred was stopped by having his drumming objects removed from him, and in four (7.9%) cases he was asked to stop and did so.  Attempts were made to distract Fred in three bouts (about 10% of the time) and on one occasion he was given food when morning tea time coincided with his desisting from stereotypic behaviour.
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Figure 7.2 Showing the consequences of stereotypic behaviour for each child

Desist instructions are shown divided into verbal (V) and physical (P) desists.

Consequences of Ethan’s stereotypic behaviour included seven (50.0%) of the total of 14 bouts in which Ethan was distracted from his stereotypy.  There were six (42.9%) in which no consequence resulted, and one bout (7.1%) in which he was asked to stop “Ethan, you stop now” and did so.

On each occasion Darren’s stereotypic behaviour ended with his teacher asking him to engage in another activity and giving him a visual cue.  This consequence was recorded as ‘distract’ since the teacher-aide was not specifically instructing Darren to desist from stereotypy. 


[image: image6.wmf]0

50

100

150

200

250

300

350

Unoccupied

Behaviour

On-task

Solitary

Independent

Play

Demand (Total)

Antecedent Condition

Time (seconds)

Fred

Ethan

Darren


Figure 7.3 Showing the average length of bouts of stereotypic behaviour during four
 antecedent conditions

In Figure 7.3 bout lengths and antecedent conditions are compared.  There appear to be some slight differences in the average length of subject’s stereotypic bouts depending on the antecedent to the bout.

Fred’s bouts of stereotypic behaviour beginning in on-task and demand conditions were on average shorter than those beginning in solitary play or unoccupied time.  Bouts which started during Fred’s on-task behaviour averaged 88 s and those occurring in demand 105 s.  This compared to an average bout length of 120 s in solitary play and 153 s in unoccupied time.  For Ethan bouts which began in the on task condition lasted on average very slightly longer (113 s) than those which started during demand (108 s).  The average length of bouts which began during unoccupied behaviour were about half as long at 57 s.  Darren’s bouts of stereotypic behaviour were on average 300 s long.

Table 7.1 shows rates of stereotypic behaviour.  Fred was the only subject for whom these data were recorded.  The fastest average rate of drumming occurred during bouts which started in the demand condition where rate was just over 2 beats per second.  Rates for unoccupied and on task behaviour were identical at 1.7 beats per second, while the rate for bouts during solitary play was slightly less at 1.5 beats per second.

Table 7.1

Average rate of Fred’s stereotypic drumming during four
 antecedent conditions.

Condition
                                                       Average rate

Unoccupied Behaviour


  1.7 beats per sec



On-task




  1.7 beats per sec



Solitary Independent Play


  1.5 beats per sec



Demand (Total)



  2.0 beats per sec

7.3. Discussion.
The purpose of this study was to establish determinates of stereotypic behaviour in three mainstream education settings.  Three children with autism were observed, and the antecedents and consequences surrounding each child’s stereotypic behaviour were examined using descriptive observation.  These data were compared to evaluate whether similar antecedents and contingencies influenced behaviour across all subjects.  It was hypothesised that differential factors would be in operation for each subject and that any recommendations as to how the influence or influences affecting the behaviour might be controlled to minimise stereotypy and maximise learning opportunities would therefore need to be individualised.

As expected, the results of this assessment did reveal differing patterns of antecedents for stereotypic behaviour across the three subjects.  Fred showed a pattern of high rates and longer bouts of stereotypic behaviour during times when he was alone or unoccupied.  Much lower instances of this behaviour occurred at times when Fred was involved in structured or directed activities under the supervision or assistance of teaching staff, or at times when he was able to find for himself alternative activities to engage in.  In contrast, Ethan engaged in stereotypic behaviour most often during times in which he had been on task or under demand prior to the bout beginning, and these two conditions together accounted for almost 80% of his total stereotypic behaviour.  All of Darren’s bouts of stereotypic behaviour began during times when he was released from work demands to an activity of his choice, that is, during solitary independent play.

None of the three subjects received positive attention for their stereotypic behaviour, and while Fred and Ethan were sometimes asked to stop, or distracted, much of the time no teacher initiated consequences were observed.  Darren was distracted by being redirected into an academic task on each of the occasions recorded.  The differing antecedents around stereotypic behaviour for each child indicate that the behaviour itself is likely to differ in function for each child.

One potential limitation inherent in the design of this study is the inability of descriptive observation to rule out the possibility that any relationship between behaviour and antecedents is based on the proportion of time spent in the antecedent condition.  Thus, for example, if stereotypic behaviour is random and 50% of Fred’s time at pre-school is spent in unoccupied behaviour one would expect that 50% of stereotypic behaviour would occur in this condition also.

The results from Part 1 of this evaluation reported that Fred spent around 41% of his time in the two combined conditions, unoccupied behaviour, and play alone, and descriptive assessment showed that these two conditions accounted for 69% of his stereotypic onset.  Ethan spent 89% of his time in on task and demand conditions and these two conditions accounted for 79% of his stereotypic behaviour onset.  Ethan’s stereotypic behaviour was not distributed randomly however as it did not occur at all during the approximately 20% of time he spent in free-play.  An analogue experimental functional analysis involving a systematic manipulation of environment variables would however give greater empirical evidence of causation.

Factors influencing stereotypic behaviour

Fred:

Fred’s stereotypic behaviour was most likely to appear during times with little stimulation and a lack of absorbing activity.  This, combined with the fact that there were no observable reinforcers for Fred’s behaviour, suggests that his stereotypy is likely to have been self-reinforcing rather than being maintained by external conditions.  Piazza, Hanley, and Fisher, (1996) point out that when behaviour is maintained by auto-reinforcement (as shown by the fact that it will occur independently of social consequences) this creates a case for the behaviour itself being reinforcing.  If this is the case it is likely to occur across a range of settings, but will probably occur most often when the subject is unoccupied or not receiving environmental stimulation.

A key factor in Fred’s tendency to display stereotypic behaviour at these times is likely to be the deficits children with autism experience in the area of imaginative play (American Psychiatric Association, 2000; Frith, 1989; Grandin, 1995; Schreibman et al., 1990; Wing, 1971).  This difficulty in initiating creative play, coupled with the inability to imitate or learn by copying also present in autistic spectrum disorders (Frith, 1989; Grandin, 1995; Motluk, 2001; Wing, 1971), means that the child with autism may not know how to play, or be able to engage in the parallel play through which ‘neurotypical’ children extend their play repertoires.  There is a need for a range of appropriate play behaviours to be explicitly taught to children with ASD, and, at least initially, for this behaviour to be consistently reinforced.  The free-play environment provided by many pre-school education setting and in which Fred was placed has as its basis the assumption that children will learn through imitation and observation of others (children and teachers).

Demand does not seem to be a precursor to stereotypic behaviour for Fred.  This indicates that Fred’s stereotypic behaviour is not due to a desire to escape instructional demands, and suggests that should increased structure and alternative activities be provided he would not attempt to avoid them.  Provision of this sort of structured teaching environment may be more suited to Fred’s needs.  Interestingly, adults, when writing about their childhood experiences of autism, frequently report having been unable to perceive order or meaning in everyday activities, and state that structure and explicit instructions served to provide reassurance and decrease anxiety (Gerland, 1996; Grandin, 1995).

Of concern in Fred’s case is the amount of time he spent alone or in unoccupied or unstructured time during the observation period.  Since Fred has an ESW assigned to him for 8 of the 12.5 hours (64%) of the time he is at pre-school this situation is surprising.  It seems reasonable to suppose that were an ESW available to support Fred for the amount of time actually assigned to him, his rate of stereotypic behaviour could be reduced.  There were two factors which influenced the lack of time Fred spent with ESW support in his pre-school; the first was the frequent absence from work of one ESW, the other was an apparent reticence on the part of either ESW to interact with Fred during the time they spent at pre-school.  This reticence is understandable given that both of the ESWs commented that they had never before worked with children with autism, and did not know how to manage Fred’s stereotypic behaviour or his lack of ability to engage in play activities.  It was, therefore, difficult and unrewarding for them to interact with Fred and more agreeable to spend their time with other less challenging children.  This lack of interaction is a problem which could potentially be reduced by training in the deficits and management of children with ASD.  When the ESWs were asked what training they had received to enable them to work with Fred they reported having been given one article to read on autism. 

Ethan:

Academic expectations preceded most of Ethan’s stereotypy.  Unlike Fred, Ethan did not display any stereotypic behaviour while observed during periods of free-play at lunch and afternoon break times, times in which he could have engaged in such behaviour without interruption.  This lack of stereotypy at times when Ethan has control over his own activity suggests that a desire to escape from academic demand underlies stereotypic behaviour.  This hypothesis is supported by reports from Ethan’s mother that he was reluctant to comply with instruction, and resistant in particular to activities which involve writing.  A further break-down of the antecedent ‘Demand’ for Ethan could be used to confirm this assertion.

Ethan’s lack of stereotypic behaviours in his 1:1 private teaching setting suggests that there were one or more critical differences between the two settings influencing his stereotypy.  Most obviously this difference would seem to lie in the differing approach to managing stereotypic behaviour at the two schools.  At AAPTC Ethan was consistently and specifically told to stop his stereotypic behaviour as soon as it started.  In his mainstream school the teacher/teacher-aide more typically attempted to distract Ethan from his behaviour rather than giving a specific instruction to stop, and on many occasions stereotypic behaviour went unchecked.  When desist instructions were used they varied from teacher-to-teacher and were often not enforced.  Overall no consistent approach to reducing stereotypic behaviour was used in the mainstream setting.

An alternative explanation for Ethan’s behaviour may be that there was little opportunity for him to engage in obvious unoccupied time while at school and he could perhaps appear to be on-task when he was in fact not attending to his work and therefore technically unoccupied.  This seems unlikely since Ethan did not display stereotypic behaviour at times when he was unoccupied during play and lunch breaks.  

Darren:

Only three bouts of stereotypic behaviour were recorded for Darren due to problems caused by classroom noise levels and interruptions in the video footage.  In all of these bouts Darren’s singing appeared while he was in free-play; during the play breaks offered to him between his ‘short-burst’ teaching sessions with the teacher-aide.  While three bouts of this behaviour is a small number from which to draw conclusions about the antecedents and consequences of a behaviour Darren’s teacher-aide reported that the pattern observed in these bouts was typical of Darren’s mainstream school day.  She also commented that she did not use desist instructions to stop stereotypic behaviour as Darren’s angry and aggressive reaction to such instructions created unwanted stress in the classroom.

Darren was engaged in short intensive teaching times, which lasted for only a few minutes.  The on- and off-set of these times were signalled by using visual and verbal cues as discriminative stimuli for the behaviour ‘working’.  Darren was cued into his work time by a green arrow (verbal cue “It’s time to start work”) and the end of work time was indicated by a red cross (“You’ve finished, you can go and play now”).  It is possible that these discriminative stimuli may also have effectively brought Darren’s stereotypic behaviour in the classroom under stimulus control.  This time the discriminative stimulus for beginning would be the red cross, and the discriminative stimulus for stopping stereotypic behaviour the green arrow.  In other words a reversal of the “start” and “stop” discriminative stimuli for learning behaviour.

The result of this stimulus control for ‘working’ was that Darren seemed to be less likely than either Fred or Ethan to have his learning affected by stereotypic behaviour since this behaviour was distinct from periods during which opportunities for learning were presented.  In this sense Darren’s situation represented an example of well managed stereotypic behaviour. 

Suggested interventions

The benefit of functional assessment is its value as a tool for planning behaviour modification.  Individual functional assessment provides data which can be used to select an effective and efficient intervention specific to the individual client.  The variation in the antecedents and contingencies surrounding stereotypic behaviour in each of these three children provides a strong indication that differing forms of intervention will be necessary to reduce stereotypic behaviour in each.

For Fred, in whom stereotypic behaviour appears to be self-reinforcing, effective interventions to reduce drumming are likely to be based on teaching and rewarding other behaviours.  This form of intervention is known as differential reinforcement of other behaviour (DRO).  In the early stages of this intervention any behaviours other than the behaviour to be reduced are reinforced.  As the client’s repertoire of appropriate behaviours is increased the range of behaviours to be reinforced becomes more specific, the behaviours ideally selected for reinforcement are those which will eventually become trapped or naturally reinforced in the child’s environment (Cooper, Heron, & Heward, 1987).  For example Fred’s participation in listening to stories at mat time may initially be reinforced by access to a highly desirable object or edible paired with a verbal reinforcer such as “good job”, later, once listening behaviour is established Fred’s enjoyment of the stories may become a reinforcer.

For children such as Ethan where escape seems to be the motivational factor for stereotypic behaviour, interventions involving non-contingent escape (NCE) have proven to be effective (Mildon, 1999).  NCE is an intervention in which the child is allowed periods of release from task demand which are not contingent on emitting the problem behaviour.

It should be noted that before beginning an intervention based on NCE further investigation into possible reasons for the child’s desire for escape need to be explored.  For example, if factors such as a sensitivity to the flicker of fluorescent lighting, or to classroom noise levels are precipitating escape behaviour solutions such as a small incandescent desk lamp to illuminate a child’s work space and cancel out flickering, or a walkman with headphones to allow for personal control of noise levels may effectively reduce escape behaviours without the need for any other intervention.  If however such relatively simple changes to the environment do not provide resolution, a fixed schedule of opportunity for escape can be arranged.  Initially a 1 minute escape might be offered at 10 or 15 minute intervals, contingent on no occurrences of stereotypic behaviour.  Later this escape schedule might be stretched out until 20, then 30, and then 40 minutes of work time are required before the opportunity for escape is given.  Alternatively a functional communication for escape such as “I want to stop”, or the sign for “break” could be trained up through negative reinforcement (i.e., by providing a break from work as the reinforcer), thereby equipping Ethan with an essential skill (communication) for self management in a social setting.

In the case of Darren, for whom stereotypy may already be under stimulus control, an appropriate intervention may simply involve decreasing the amount of time ‘allowed’ for stereotypic behaviour while gradually increasing time on-task.
Recommendations for training

This study has highlighted the need for more thought and resources to be put into adequate training for educators working with children with autism who engage in stereotypic behaviour.  There are a number of areas this training might address:

1.  Educators require an understanding of the inverse relationship between stereotypic behaviour and acquisition of new learning documented in the psychological literature (Koegel & Covert, 1972; Koegel et al., 1974; Lovaas et al., 1971).  They should also understand the major theoretical perspectives on the causes of stereotypic behaviour, and be given a rationale and clear guidelines regarding the importance of controlling this behaviour in an educational setting.  This is not to imply that stereotypic behaviour is in itself a bad thing.  It is the extent to which intense and excessive stereotypy can prevent learning which is problematic.  Most ‘neurotypical’ individuals also engage in behaviours such as foot or finger tapping, or smoking which may serve similar functions to those served by stereotypic behaviours in people with autistic spectrum disorders (ASD).  Stereotypic behaviour may serve to calm, and some limited time for engaging in this behaviour could be available at times when it does not interfere with learning opportunity.  Where stereotypic behaviours are unusual enough to cause social ostracism by peers it may be possible to substitute a more socially acceptable stereotypy, for example, Ethan now shuffles and taps his feet instead of grimacing and hand flapping.

2.  Educators, especially those working in pre-school settings, should be made aware of the probable inability of a child with autism to learn via modelling, to imitate other children, or to learn appropriate play behaviours without direct instruction and reinforcement of these skills (Frith, 1989; Motluk, 2001; Wing, 1971). 

3.  Children with autism require structure, and adequate amounts of support and direction in order for their learning goals to be achieved.  Unoccupied time and lack of direction and stimulation may contribute to rates of stereotypic behaviour in some children (Marholin & Steinman, 1977).

4.  Stereotypic behaviours and their possible triggers should be addressed on an individual basis without assuming a particular factor to be the cause, or assuming that the function of such behaviour in one child is indicative of its function in another.  A short functional assessment can be used to explore possible reasons for the behaviour and plan ongoing intervention and management strategies.

5.  Following individual functional assessment a clear set of guidelines on how to manage stereotypic behaviour will ideally be developed, and become part of the child’s Individual Development or Education Plan (IDP or IEP).  These guidelines will facilitate a consistency in the management of behaviour which is essential for successful intervention, and allow educators the confidence that they can be effective.

6.  Investigating children’s rates of learning opportunity, and skill acquisition before and after interventions which successfully reduce stereotypic behaviour in the classroom would be a useful focus for future research in this area.

Conclusions

The findings of this study indicate that stereotypic behaviours serve functions specific to the individual, and that it is neither useful nor accurate to assume that these functions can be generalised to others exhibiting similar behaviours.  This conclusion is supported by the lack of agreement represented in current theoretical research on stereotypic behaviour in which no overarching explanations of this behaviour have been reached.

Due to the individual function of stereotypic behaviours revealed by the current study it seems appropriate and valuable to use behaviour analysis principles, which assume nothing about the function of a behaviour, in assessing and planning interventions to reduce stereotypy.  The use of video recorded data offers a viable alternative to direct classroom observation and could allow trained personnel to analyse data initially recorded by teachers or teacher-aides, thereby reducing the amount of time and expense involved in the traditional functional analysis process (Miltenberger, Rapp, & Long, 1999).

Finally, the evidence to suggest that stereotypic behaviours interfere with learning (Koegel & Covert, 1972; Koegel et al., 1974; Lovaas et al., 1971), and the rates of such behaviour observed in the mainstream classrooms in this study, indicates that control of stereotypic behaviours in the classroom is an important part of providing learning opportunity for New Zealand children with autism.  In this study both Darren and Ethan currently received high rates of learning opportunity at AAPTC (where no stereotypic behaviour occurs), however, access to AAPTC was dependent upon the ability of their families to meet the fees required by this institution.  By contrast Fred, from a family with less access to information on autism and with less financial resources, had only one formal learning environment and this was failing to provide appropriate opportunity for him.

Fred’s teachers had low expectations; they commented that they would be happy if Fred advanced 3 months developmentally over the course of a year.  Although he was receiving assistance from Specialist Education Services, and both parents and teachers had expressed their concerns as to the suitability of his current pre-school placement, no-one in SES had made it clear that a free-play environment was unlikely to be a setting in which Fred would progress.  On the contrary, it was suggested by SES that Fred’s parents delay his move to primary school and keep him in his current setting until he turned six.  His parents questioned the wisdom of this judgment; they acted against the advice of SES and started Fred at school shortly after the last observation recorded for this study. 

It seems clear that with a better understanding of ASD, including an appreciation of the functions stereotypy may serve and the potential incompatibility of such behaviour with learning, effective programmes for the management of stereotypic behaviour can be devised.  Considered and informed management of stereotypic behaviour in classrooms will contribute to positive educational outcomes for those children with autism who attend mainstream schools in New Zealand.

Part 3

General discussion and implications for teaching children with ASD in New Zealand

8.0. Introduction: Summary of Previous Parts.
This report was prepared at the request of the Ministry of Education in New Zealand and documents our evaluation of some programmes currently on offer in Auckland for children with ASD.  Our approach was guided by the research literature which described features characteristic of successful approaches for children with ASD.  The evaluation, therefore, examined whether the intervention programme had the potential to start as soon as the child was diagnosed (early intervention), included family involvement, whether it was individualised for the child, and also whether it included integration into mainstream settings.  Measurements were also made regarding the teaching of language, academic, and social skills and whether the learning environment could be described as ‘intense’ in terms of providing a sufficient number of hours (i.e., ‘dosage’).  Consideration was also given to the use of behavioural techniques, evidence of specific programming for generalisation, and whether the programme aimed to decrease maladaptive behaviour.  Other considerations were whether regular assessment was made to review the child’s progress on which to develop the programme.  

Our first assessment used broad measures of teaching (occurrences of instruction and feedback) and learning (on-task behaviour and occurrences of stereotypical behaviour).  In our discussion of the first analysis we concluded that teachers at AAPTC and in home-programmes provided a greater number of instructions and more feedback than did mainstream teachers.  This appeared to be beneficial for the children as evidenced by higher levels of on-task behaviour and an absence of stereotypical behaviour during instruction at AAPTC and in home-programmes.  The observational system used, however, imposed artificial ceilings on instances of instruction.  Furthermore, our definition of on-task included those times when students were awaiting the next instruction, but not actually engaged in academic activity.  Levels of ‘on-task’ behaviour reported in Study 1 might therefore be inflated.  In addition as ‘on-task’ is only a time-based measure of dosage it does not adequately reflect programme intensity.  Furthermore, the measures used did not capture a crucial aspect of effective instruction, that is, the relationship between the instruction, the student behaviour, and the feedback given.  Consequently a second, more fine-grained, analysis of the data was carried out as reported in Study 2. 

The results of this study confirmed the broad findings of Study 1 - there were many more learning opportunities provided at AAPTC and in home-programmes than in the mainstream settings.  In addition, using the ‘learn-unit’ as a fundamental measure revealed that at AAPTC distinct learn-units, that is related sequences of instruction, behaviour, and feedback, occurred at a high rate.  The children in home-programmes also received high rates of learn-units, but one difference was that for some children the behaviour in response to an instruction was of longer duration, possibly because the response required was more complex and lengthy.  The analyses clearly showed that in these programmes students were involved in activities directly related to the instruction given for the majority of the time, and that the feedback that was given following student responses was generally task related.  This was not the case in the mainstream settings.  The mainstream settings were characterised by extremely low levels of each of the components of the learn unit: instruction, behaviour and feedback.  Furthermore, complete learn units were extremely rare.  Thus even when an instruction occurred, the resulting student response was infrequently followed by relevant feedback from the teacher.  Even incorrect or task-irrelevant student responses were often left uncorrected.  

As a whole, the data concerning the nature of instruction in mainstream settings from the first two studies are in line with classroom interaction data reported in the literature where there is a distinction drawn between time-based and response-based measures of instruction.  Hall, Delquadri, Greenwood, and Thurston (1982) found that while teachers in six elementary schools allocated 75% of the school day to instruction, students spent only 1% of the day in actual active responding (such as reading out loud, asking and answering questions).  The largest proportion of the time available for instruction (up to 54%) was spent passively attending to the teacher.  This passive attending would have been scored as ‘on-task’ in Study 1.  Study 2 clearly showed how little of this ‘on-task’ time was associated with active responding.  There is a large body of the literature from diverse research perspectives in education that suggests that active responding (rather than passive attending) is associated with learning and achievement gains (e.g., Fisher, Berliner, Filby, Marliave, Cahen, & Dishaw, 1980; Fisher & Berliner, 1985; Rosenshine & Berliner, 1978), confirming what John Dewey said in 1916 “students learn by doing”. 

Although both AAPTC and home-programmes clearly offered a greater density of instruction than did the mainstream classes, they differed in important ways.  AAPTC delivered a greater number of complete learn units while home programmes showed evidence of more two-term learning trials (instruction, behaviour, but no feedback) and longer bouts of active responding.  The literature (e.g., Heward, 1994; Van Houten, 1984) suggests that complete learn units are best at the acquisition stage of learning, while longer bouts of responding and multiple responses without consequences are possibly suited to mastered skills (two-term units without feedback are a feature of the maintenance phase in learning).  In addition, these two programmes differed in their content, with home-programmes offering a more comprehensive and holistic curriculum, including self-care skills and social behaviour, and AAPTC having a more purely academic focus.  Mainstream settings have the advantage of offering, in theory, the occasion for generalisation and contact with typically developing peers.  However, for generalisation to occur there needs to be the opportunity to display the responses taught in the other settings (AAPTC and home-programmes).  As the data showed, there was precious little opportunity to respond at all, let alone practice specific tasks mastered at AAPTC or in home-programmes.  

Mainstream settings have the advantage of potentially providing the opportunity to practice social skills with typically developing peers in a mainstream environment, fostering adaptive functioning.  The extent to which this occurred was explored in the third study, which focused on the social interactions and play behaviour of the target children in free-play situations in mainstream settings.  The results of Study 3 showed that all target children are operating at lower levels of play behaviour and display different social interaction patterns than their same-age peers in the same or similar settings.  There were no systematic between-group differences for instructional programme.  That is, the children from home-programmes were not distinguishable from the AAPTC or the mainstream only children in terms of their play behaviour and their social interactions in mainstream settings.  One distinguishing feature of the interaction pattern of the target children was the large proportion of interactions involving adults.  This is in line with literature that reports that children with disabilities in mainstream settings tend to have more adult interactions than their typically developing peers do (El-Ghoroury & Romanczyk, 1999; Odom et al., 2001).  There were quantitative and qualitative differences in these interactions involving adults.  Teacher-aides and ESWs varied in the extent to which they interacted with the children in their care, and also in terms of how they interacted.  More interaction was not necessarily better.  Some of the adults who interacted with target children tried to facilitate adaptive functioning in the target children, that is the focus of their interactions with the target children was often to facilitate interactions with their peers.  Other adults, however, appeared to compensate for the target children’s deficits, assisted them with tasks and initiating interactions at a high rate.  Facilitative interactions were associated with increased levels of peer interaction whereas the compensatory interactions appeared to act as a barrier; some children who experienced those kinds of adult interactions had no peer interactions at all during the periods they were observed.  It appears that particularly in free-play settings, teacher-aides and ESWs might be unclear about their role, is it a teaching role or a care-taking role?  In addition they may lack the technical expertise to teach these children successfully.  Interactions with children with ASD can be punishing, and it may require special expertise to be able to sustain facilitative interaction patterns. 

Study 4 investigated the antecedents and consequences to stereotypical behaviour for three of the target children in a functional assessment.  The aim was to identify the determinates of their stereotypical behaviour.  The results suggested that for specific individuals different environmental factors occasioned and/or maintained this behaviour.  This supports the need for individual programming for children with ASD as is suggested by the literature.  The results also showed that for some children the high rate of the stereotypical behaviour presented a problem, and that educational programming for children with ASD should address the issue – even if the topography of the behaviour is such that it is not associated with adverse effects for the child.  In addition the rate of the stereotypical behaviour varied considerably by context.  There was little evidence of it occurring during AAPTC or home-programme sessions with occurrences of stereotypical behaviour being stopped immediately at onset hence not meeting our definition which required the behaviour to last for 5 s or more.  For the two children from AAPTC participating in Study 4, stereotypical behaviours occurred at high rates in their mainstream settings.  We concluded by suggesting that though stereotypical behaviour was not necessarily or inherently detrimental in itself, it needs to be controlled in educational settings so as to maximise learning opportunities.  Furthermore, these results show that it cannot be assumed that a general, off-the-shelf-approach for interventions aimed at reducing self-stimulatory behaviour will work for all children with ASD as children can, and do, vary in terms of the function served by the behaviour.  A functional assessment can help identify approaches to dealing with stereotypic behaviour effectively. 

8.1. Evaluating Programme Effectiveness.
The aim of this project was to conduct an independent evaluation for the Ministry of Education of aspects of three programmes offering services to children with ASD.  In order to assess the effectiveness of the educational programmes, data were collected from several sources.  Not all data sought was available.  Because of this and because the majority of the participants in this evaluation were involved in more than one programme it was not possible to make direct judgements about programme effectiveness by outcome measures such as academic achievement or progress made.  In order to make a judgement about the effectiveness of the programmes assessed here, we refer back to the characteristics of effective programmes for children with ASD identified in the review of the literature (see Section 1.3) and draw on Heward’s (1994) characteristics of an effective educational model. In light of these parameters we can comment upon the effectiveness of AAPTC, home-programmes, and services provided in the mainstream settings in meeting the educational needs of children with ASD. 

In terms of programme effectiveness, as assessed in relation to known parameters of effective teaching practice generally and specifically for children with ASD, it appears that all programmes have some strengths and weaknesses.   Perhaps this was one reason why most of the children were exposed to more than one programme.  Under these circumstances effectiveness of programmes could be improved by increasing collaboration and coordination between the different programmes any particular child is involved in.  

All programmes have clear specification of learning objectives on some level and all assess learning in some way.  Both AAPTC and home programmes provided an educational plan that attempts to meet the needs of children with ASD by incorporating many of the characteristics outlined as best practice in the literature.  The educational programmes provided in mainstream settings on the other hand, contained few of these features.  

AAPTC and home-programmes clearly offered more than mainstream settings do in terms of assessing the child’s level of functioning at entry, providing more highly structured learning activities at the child’s level, and providing corrective feedback and reinforcement for child performance.  Even though the home-programmes targeted social behaviour and play, there was no discernable difference on these dimensions between the children who attended the home programmes and the others.  It could be that it was not adequately taught – or, more likely that generalisation of acquired skills was not facilitated in the mainstream settings.  Similarly, all programmes took some measures to control undesirable behaviour, but in the mainstream settings there was a lot more evidence of undesirable behaviours occurring than in the other settings.  Even though all programmes provided a high teacher student ratio, the mainstream programmes provided little instruction and feedback, and children here spent little time actively engaged in academic responding.  There was a lot of waiting time, which might contribute to the high occurrence of stereotypic behaviour in mainstream settings.  If effectiveness of any kind of programme depends on the consistent application of behavioural principles, then it is not surprising that the mainstream settings prove less effective than the other two settings.  The effectiveness of the mainstream settings could be improved by providing training for the teacher-aides and ESWs and by improving communication across settings so that skills mastered in one setting can be the target for generalisation programming in another and so as to utilise the opportunities afforded by mainstream environments for the development of adaptive social functioning and interactions with typically developing peers. 

In sum, no one programme provided the perfect plan with each having distinctive advantages and disadvantages.  A critical issue is how the Ministry of Education can best support the development of an effective and feasible educational programme for children with ASD in New Zealand. This will be discussed in the section to follow. 

8.2. Issues for Education of Children with ASD in New Zealand.

The Ministry of Education in New Zealand supports the development in this country of “a world-class inclusive education system that provides learning opportunities of equal quality to all students” (Ministry of Education, 1997, p. 5), including presumably, those children with ASD.  Our report suggests that services currently supplied for children with ASD in mainstream settings do not adequately meet their needs, and are not in line with approaches shown to be effective for these children. 

There are three main concerns regarding the education of children with ASD in New Zealand that warrant discussion.  First, what are the essential features of an educationally effective programme?  Second, do effective programmes require provision of services outside mainstream settings, or can mainstream teachers and support workers incorporate the characteristics identified as best practice into the educational plan of the child.  Third, how can the effectiveness of services be measured?

This report has summarised the research literature regarding the essential components of a best practice educational programme (see Section 1.3).  The most effective treatment for children with ASD appears to be a programme which incorporates 1-to-1, direct instruction using behavioural techniques. A programme that begins rapidly upon diagnosis, and teaches a comprehensive curriculum including academic, daily living, language, play, and social skills.  Children involved in such programmes have been reported to make substantial, lasting progress especially when such programmes are administered for more than 20 hours per week for 2-3 consecutive years (e.g., Lovaas, 1987; Maurice et al., 1996; Maurice, Green & Foxx, 2001).  The improvements for some children under such programming can amount to attainment of normal intellectual, social, communicative, and adaptive functioning.  Only a relatively small proportion (approximately 10%) of children has been reported to make no or few gains despite an intensive programme (e.g., Birnbrauer & Leach, 1993; Lovaas, 1987; McEachin, Smith, & Lovaas, 1993).  The best gains have been documented for children who start intervention programmes at 2 or 3 years of age (e.g., Birnbrauer & Leach, 1993; Lovaas, 1987; Maurice et al., 1996; McEachin et al., 1993).  Given the gains made in these 2-3 years of intensive instruction, the high initial cost of such a programme is offset by substantial reduction in cost for most children in the future.  The likely outcome for most children with ASD who do not receive early, intensive, behavioural intervention is a need for lifelong specialised services (Birnbrauer & Leach, 1993; Lovaas, 1987).  Therefore, the front-end investment has high potential for beneficial outcomes long-term, both in terms of financial savings to the government and in terms of human costs.  

Currently in New Zealand there appears to be a lack in clear directives and promotion of good practice regarding the education of children with ASD.  Some effective services are available but to access them parents need information about them, and they need to be able to meet their cost since some of these programmes are not currently funded by the state.  Therefore parents who have the relevant information and know which services would help their child, often can’t access these services because they cannot afford them and/or because they aren’t available in their local vicinity.  This is an unsatisfactory state of affairs, possibly adding to the guilt of people who are already experiencing a high level of guilt and stress.  Individuals appear to have options, but realistically many people have no options at all.    The large financial costs associated with both AAPTC and home-programmes are draining for parents who choose these options and appear exclusive (and illusive) to those who can’t afford them.  The support provided currently by the government, though often substantial in financial terms is largely ineffective. 

A crucial aspect of best-practice for children with ASD is that the treatment programme be delivered by individuals with extensive training in the methods of applied behaviour analysis.  Provision of intervention programmes in the mainstream by ineffective teachers using ineffective methods is a waste of resources and prevents the child accessing more effective programmes.  With only two exceptions, the teachers and support worker in the mainstream settings in this study had no training in applied behaviour analysis and little previous experience with children with ASD.  Of the two ESWs with appropriate skills, one had previously been a therapist at AAPTC and the other had attended several relevant courses paid for by the parents of the children she worked with.  Teachers and support workers involved in the evaluation, irrespective of the child’s level of functioning, provided a relatively ‘docile’ learning environment.  It was clear that the mainstream environment did not provide high rates of learning opportunities and provided little in the way of academic or social opportunity.  From the interviews conducted, it was evident that most teachers and support workers had received little information regarding effective teaching strategies for children with ASD.  Those with the relevant advice appeared to be unsure of how to address the needs of a child within the regular class programme.  Alternatively they felt they were inadequately trained, or that the behavioural techniques were too different from their previous training.  Perhaps an alternative explanation for the lack of learning opportunities provided children with ASD in mainstream settings is that the environment itself is unsuitable for such opportunities.  Whether this is the case or not, if this is the environment in which children with ASD are to have their educational needs met, explicit, facilitated, or incidental learning opportunities must be constantly created for them.  This brings us to the second issue, can best practices be incorporated into the mainstream environment?

The obvious first step is professional development for mainstream teachers, teacher-aides and ESWs.  Current in-service training provided by SES does not appear to be equipping education staff with effective tools for teaching children with ASD.  There appears to be a discrepancy between what is considered best-practice in the literature and the services currently provided.  Parents typically reported a lack of support from SES and school staff regarding their home-programme or their child’s attendance at AAPTC.  Parents are confused as to why the Ministry of Education does not fund their programme but do fund what appears to be a relatively ineffective service.  Furthermore, the children who did make gains (in all likelihood from their non-mainstream programme) risked having their funding cut despite the desire of the parents to keep their child in mainstream schooling and even though a lot more progress still needed to be made for the child to reach the level of his/her peers.  Parents are currently being systematically punished for doing good things for their child.  

The third issue of how to measure programme effectiveness also requires further discussion.  It is difficult to make definitive statements regarding the effectiveness of a programme as there was insufficient documentation provided in some cases by the target settings and also the brief of the evaluation did not include pre- and post-test measures on the child’s level of functioning.  A number of characteristics of an educational model have been identified in the literature as being elements of an effective teaching programme (Heward, 1994).  These characteristics are:

1. Clear specification of the learning objectives;
2. Assessment of the child’s skills prior to entry into the programme and in relation to the learning objectives specified;

3. Classroom activities that are structured so as to actively engage child behaviour (and learning) and that whose curriculum material is appropriate for the child;

4. Consistent and systematic use of reinforcement and corrective feedback for child performance; and,

5. A formative and summative evaluation of learning.

A future evaluation programme would need to include a longitudinal element to assess effectiveness along these dimensions.  Children entering new programmes should receive detailed and regular assessment so that outcomes can be carefully monitored and progress evaluated.  It should also use precise measures of teacher and student behaviours associated with effective teaching and learning.

8.3. Overall Summary and Future Directions.

It is not the intent of this evaluation to identify one or other of the three programmes as providing the ‘solution’ to the educational needs of children with ASD.  The data presented in this report go beyond this – they identify a number of key issues regarding both how to measure the effectiveness of the programmes and how to incorporate features deemed ‘best-practice’ into educational programmes for children with ASD.  The next section will briefly summarise a best case scenario provision of services as suggested from the literature and this report – and point the way towards future research which would be of use in facilitating the development of optimal provision of services for children with ASD in New Zealand.

The international literature suggests that much can be done to help children with ASD develop and learn skills that will enable them to successfully participate in society.  To achieve best outcomes, interventions need to begin early, be of high intensity for a number of years and involve the child’s family. The kinds of interventions that work are behavioural programmes characterised by a high density of direct instruction, and a high degree of structure, consistency, and predictability.  Maintenance and generalisation need to be programmed and facilitated. 

Currently in New Zealand there is no one coherent programme that offers an optimal service for children with ASD.  There are some good programmes available at a high cost to families. This cost makes obtaining a sufficient level of effective services almost impossible for most families.  The effectiveness of these programmes is further compromised by inadequate provision for generalisation.  Effective generalisation programming requires a high degree of communication and collaboration across settings.  The required conditions for effective generalisation are not currently given in all the mainstream settings we investigated in this study.  The state-funded provision for these children in the mainstream (teacher-aides and ESWs) appears inconsistent and lacks clear focus.  It is inconsistent because the level of provision (number of hours provided) did not always reflect the level of functioning of the child as much as reflecting the parent’s ability to secure funding.  It lacks focus because it appears to be unclear if the purpose of the provision it to facilitate learning and the development of independent functioning children with ASD in mainstream settings, or if the purpose is to help children with ASD, compensating for their deficits so that the running of the classroom is not disrupted by their presence.  To improve the current situation requires a number of changes:

· A conceptual shift that moves from a compensatory system to a facilitative one, which will also include a preventative focus.  Children with ASD can improve.

· This needs to be reflected in the funding structure – so that effective provision is not punished by an immediate reduction in funds (see Moore & Anderson, 2001 for an extended discussion of this issue).

· Further research into an optimal programme of intensive early intervention for children with ASD.  

· Training programmes for support workers and teachers in the mainstream including behavioural principles, and ecological issues of learning and behaviour. 

· Clear information and guidelines making the right kind of services available to all families. 

In summary, despite the small number of children involved in this evaluation and the relatively short time-frame of the project some interesting observations were made from which a number of important messages emerged.  There is much that can be done for children with ASD and their families.  Investment in the development and implementation of effective early intervention programmes promises long-term benefits to individuals with ASD, and is also likely to impact positively on general education in New Zealand. 
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Appendices 

Appendix 1

Criteria for Autistic Disorder from the DSM-IV-TR (American Psychiatric Association, 2000).

A. A total of six (or more) items from (1), (2), and (3), with at least two from (1) and one each from (2) and (3):

1. Qualitative impairment in social interaction, as manifested by at least two of the following:

a. Marked impairment in the use of multiple non-verbal behaviours such as eye-to-eye gaze, facial expression, body postures, and gestures to regulate social interaction.

b. Failure to develop peer relationships appropriate to developmental level.

c. A lack of spontaneous seeking to share enjoyment, interests, or achievements with other people (e.g., by a lack of showing, bringing, or pointing out objects of interest).

d. Lack of social or emotional reciprocity.

2. Qualitative impairments in communication as manifested by at least one of the following:

a. Delay in, or total lack of, the development of spoken language (not accompanied by an attempt to compensate through alternative modes of communication such as gesture or mime).

b. In individuals with adequate speech, marked impairment in the ability to initiate or sustain a conversation with others.

c. Stereotyped and repetitive use of language or idiosyncratic language.

d. Lack of varied, spontaneous make-believe play or social imitative play appropriate to developmental level.

3. Restricted repetitive and stereotyped patterns of behaviour, interests, and activities, as manifested by at least one of the following:

a. Encompassing preoccupation with one or more stereotyped and restricted patterns of interest that is abnormal either in intensity or focus.

b. Apparently inflexible adherence to specific, non-functional routines or rituals.

c. Stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or twisting, or complex whole-body movements).

d. Persistent preoccupation with parts of objects.

B. Delays or abnormal functioning in at least one of the following areas, with onset prior to age 3 years: (1) Social interaction, (2) language as used in social communication, or (3) symbolic or imaginative play.

C. The disturbance is not better accounted for by Rett’s Disorder or Childhood Disintegrative Disorder.

Note.  From American Psychiatric Association (2000, pp. 75).  Copyright 2000 by the American Psychiatric Association.

Appendix 2

Brief descriptions of the psychometric assessments used in the present evaluation.

Childhood Autism Rating Scale (CARS; Schopler, Reichler, & Renner, 1986):  Is a 15-item behaviour rating scale which aides in the identification of children with autism and also distinguishes them from developmentally disabled children who are not autistic.  Each item covers a particular characteristic, ability, or behaviour.  The examiner rates the child on each item using a 7-point scale and indicates the degree to which the child’s behaviour deviates from that of a normal child of the same age.  

Vineland Adaptive Behavior Scales (Sparrow, Balla, & Cicchetti, 1984):  These scales are designed to measure personal and social sufficiency in individuals from birth to adulthood. The four main categories are: communication, daily living skills, social skills, and motor skills. Each category consists of two or three sub-categories. The Interview Edition uses a semi-structured interview technique, obtaining responses from a parent or caregiver familiar with the individual’s typical day-to-day behaviour.  The Classroom Edition consists of a questionnaire that is completed independently by the child’s teacher.

Burt Word Reading Test – New Zealand Revision (Gilmore, Croft, & Reid, 1981):  The Burt provides a measure of word recognition which is an aspect of a child’s reading skills.  The test consists of 110 words presented in order of difficulty.  It provides a broad estimate of a child’s reading achievement.

Neale Analysis of Reading Ability – 3rd edition (Neale, 1999):  This test consists of a set of graded passages of oral reading, and a rate, accuracy, and comprehension of oral reading.  It is includes a set of Supplementary Tests for diagnostic assessments.  Therefore, it is both a test of attainment and of diagnosis.  Comprehension is assessed by questions that tap a child’s use of all contextual cues –pictures, prompts, and the language of the questions.  

Appendix 3

Sub domain and composite scores (in years-months) from the VABS from both the parent and teacher form for each child.  Note that the maximum age on the Motor skills sub-domain is 5 years, 11 months.

Child
VABS

Type
Child’s

Age
Commun-ication
Daily living skills
Social skills
Motor skills
Composite Age

Andrew
Parent
2-8
1-8
1-6
0-8
1-5
1-4


Parent
3-5
2-5
2-0
1-5
2-7
2-1


Teacher
3-4
2-4
1-11
1-8
1-10
1-11

Bridget
Parent
4-7
2-6
2-10
1-8
3-5
2-7


Parent
5-3
5-2
5-5
2-10
5-11
4-10


Teacher
5-3
3-8
4-1
2-4
5-11
4-0

Carl
Parent
5-2
2-9
3-5
1-6
3-9
2-10


Parent
5-10
2-3
3-11
3-4
4-6
3-6


Teacher
5-10
2-4
4-0
1-8
3-11
2-9

Darren
Parent
5-4
1-7
2-6
1-3
3-3
2-2


Parent
6-2
3-0
3-9
2-6
4-8
3-1


Teacher
6-0
1-6
2-8
1-5
3-10
2-4

Ethan
Parent
7-6
8-5
5-10
5-7
4-1
5-11


Teacher
7-8
6-4
5-6
3-5
5-11
5-3

Fred
Parent
5-1
1-4
2-7
3-1
3-11
2-8


Teacher
4-11
1-0
1-7
1-3
2-3
1-6

Greg
Parent
5-6
3-2
4-5
4-4
5-9
4-5


Teacher
5-5
1-11
2-10
1-9
3-7
3-0

Henry
Parent
7-4
4-2
3-2
3-0
3-7
3-5


Teacher
6-11
2-5
2-1
1-8
2-8
2-2

Ian
Parent
3-4
2-9
2-4
1-9
2-5
2-3


Teacher
3-4
2-1
1-4
1-7
2-4
1-10

James
Parent
4-4
4-3
3-3
2-0
3-4
3-2


Teacher
4-4
3-5
3-8
1-7
3-2
2-11

Keith
Parent
5-5
1-10
2-1
1-9
3-8
1-11


Parent
6-10
6-7
4-6
2-11
4-6
4-7


Teacher
6-10
4-8
3-9
1-7
5-2
3-9

Appendix 4

Summary results showing the percentage of correct (%C) answers to the regular and compound generalisation tasks given to each child across the three educational settings.

Child
Regular
%C
Compound
%C

AAPTC





Andrew
Size
100.0
Shape/colour
  33.3


Colour (expressive)
  83.9
Object/shape/colour
  66.6


Colour (receptive)
100.0




Phonemes
  88.6




Body parts
  76.9




Shapes
  86.7




Number recognition
100.0




Object identification
  74.2



Bridget
Gender
  98.7
Object/counting/colour
  54.5


Rational counting
  88.5
Shape/colour
  87.5


Size
100.0
Body parts (2D)
  85.7


Yes/No
  87.5
Object/colour/shape
100.0


Number recognition (expressive)
  89.5




Number recognition (receptive)
    0.0




Shape (expressive)
  93.4




Shape (receptive)
  66.7




Phonemes
  86.8




Days of the week
  81.8




Verbs
  91.2




Colour (expressive)
  77.3




Colour (receptive)
100.0




Writing (letters)
  96.2




Writing (numbers)
100.0




Comparisons 
100.0









Child
Regular
%C
Compound
%C

Carl
Colour (expressive)
  81.3
Shape/colour
  88.9


Colour (receptive)
100.0
Counting/shape/colour
  80.0


Shape
  93.3
Object/size
100.0


Comparisons 
100.0
Object/shape/colour
  93.8


Number recognition
100.0
Counting/size/colour
  80.0


Size
100.0
Body parts (2D)
  61.5


Phonemes
  91.9
Writing
  88.9


Verbs
  74.1




Emotion
100.0




Writing
  93.2



Darren
Number recognition
  53.8
Body parts (2D)
  72.7


Gender (expressive)
  50.0
Colour/shape
  33.3


Gender (receptive)
  60.0
Counting/size
  25.0


Size
  90.0
Writing
  41.6


Body parts (expressive)
  90.0




Body parts (receptive)
100.0




Shape (expressive)
  60.0




Shape (receptive)
100.0




Colour (expressive)
  38.5




Colour (receptive)
100.0




Rational counting (1-5)
100.0




Rational counting (10-15)
  20.0




Verbs 
  80.0




Writing
  63.3



Ethan
Addition
  90.0




Subtraction
100.0




Writing (numbers)
100.0




Writing (letters)
100.0




Time-tables
100.0



Mainstream





Fred
Greeting (non-prompted)
    0.0




Greeting (prompted)
100.0









Child
Regular
%C
Compound
%C

Fred….
Puzzles
  95.0




Verbal commands alone
    0.0




Verbal & non-verbal commands
  50.0




Good-bye
100.0




Response to name
  60.0




Word imitation (prompted)
  95.0



Greg
Writing
100.0
Size/counting/colour
  90.0


Size
100.0




Number recognition (expressive)
  92.3




Number recognition (receptive)
  80.0




Shapes (expressive)
  85.7




Shapes (receptive)
100.0




Sorting (vegetables/animals)
  91.7




Sorting (vehicles/animals)
  92.3




Rational counting
  86.9




Plus 1
  63.6




Picture stories
  85.7




Emotion
  87.5



Henry
Gender
100.0




Rational counting
  85.7




Number recognition
100.0




Shapes
100.0




Addition
  71.4




Subtraction
  40.0




Sorting (vehicles/animals)
  92.3




Spelling
  68.8




Colours
100.0



Child
Regular
%C
Compound
%C

Home-programme




Ian
Verbs (expressive)
  81.1
Shape/colour
  75.0


Verbs (receptive)
100.0
Object/colour/shape/sound
  95.5


Gender
  68.8




Sorting (animals/vehicles)
  90.0




Sorting (animals/vegetables)
  78.6




Number recognition
  85.7




Objects
  84.0



James
Rational counting
  94.4
Size/counting/colour
100.0


Colour
  88.9
Colour/shape
100.0


Shape
100.0
Object/counting
100.0


Size
100.0
Object/colour/shape
  85.7


Subtraction (verbal)
  83.3




Sorting (animals/transport)
  93.8




Object
100.0




Picture stories
  94.1




Verbs
  72.0




Prepositions (2D; expressive)
  76.9




Prepositions (2D; receptive)
  75.0




Prepositions (3D)
  81.3




Sequencing
  80.0




Body parts
100.0




Possession
100.0



Keith
Writing
100.0
Colour/shape
  70.6


Social questions
  94.1
Counting/size/colour
100.0


Picture stories
  91.7




Emotion
  87.5




Size
100.0




Rational counting
  85.7




Number recognition
100.0



Child
Regular
%C
Compound
%C

Keith….
Shapes
  94.1




Prepositions (expressive)
  83.3




Prepositions (receptive)
100.0




Initial letters of words
100.0




Verbs (expressive)
  90.5




Verbs (receptive)
100.0





















� This report refers to Specialist Education Services throughout. However, since the initiation of the evaluation, SES has been disbanded and is now part of the Ministry of Education and referred to as Group Special Education.


� Note that, one child, Fred, was in an environment where two languages were spoken to him, but he was the only mainstream pre-school child in the evaluation so he was not excluded.


�  Note, throughout this report Specialist Education Services (SES) is referred to.  However, since the initiation of this evaluation, SES has been disbanded and is currently referred to as Group Special Education.  


� Note that, one child, Fred, was in an environment where two languages were spoken to him, but he was the only mainstream pre-school child in the evaluation so he was not excluded.


� Note: In order for a bout of stereotypic behaviour to be recorded in Part 1 the repetitive behaviour needed to occur two or more times within 5 s.  In the observation tapes from AAPTC which were analysed no attempt at stereotypic behaviour met this definitional requirement.


� Interruption is not included as no bouts of stereotypic behaviour occurred in this antecedent condition. 





� No drumming occurred during the antecedent condition Interruption.
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