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Foreword
The NCSE commissioned this review of the research evidence available on educational interventions
for children with ASD.
We wanted to build on the knowledge base established by the International Review of the Literature
of Evidence of Best Practice Provision in the Education of Persons with ASD, which the NCSE published in
2009 (Parsons et al.). This report considers the relevant research studies published between 2008 and 2013.
The researchers considered over 1,000 studies and determined that 176 of these were relevant for inclusion.
85 of these were rated high enough to be included in the final report. Despite the considerable amount of
research in this area since 2008, it is disappointing to note that similar limitations in the evidence base to
those identified by Parsons et al. in 2008, still prevail. There continues to be limited longitudinal research
to determine if interventions result in long-term changes; limited large scale studies, which reduces the
generalisability of findings; limited direct research in schools, creating challenges for translating interventions
into real school settings; and limited research on effective interventions for older students with ASD and
research that includes the views of students and parents.
The researchers conclude the evidence provided in the systematic review and guidance strands indicates that
a range of provision types and intervention strategies are needed. For school age ASD provision, the research
states that interventions need to focus on key features of ASD, particularly social interaction and flexibility
of thought with access to supplementary learning, communication and life skills interventions as needed.

Teresa Griffin
Chief Executive Officer
2016
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Glossary
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Applied behaviour analysis

The science in which tactics derived from the principles of behaviour
are applied systematically to improve socially significant behaviour,
and experimentation is used to identify the variables responsible for
behaviour change (Cooper, Heron and Heward, 2007).

Alternating treatment design

These research designs are used in order to ascertain the comparative
effect of two treatments. Two treatments are alternated in rapid
succession and compared using graph plots.

Baseline

A baseline condition is a measure of the participants’ responses on
a measure or series of measures, which are anticipated to change
as a result of the intervention. These measures are taken prior to
implementing the intervention.

Cohen’s kappa coefficient

A statistical measure of the level of agreement between two raters.

Delayed treatment control

A group who initially act as a control group but receive the intervention
at the end of the experiment. This overcomes a common ethical issue
in educational research of withholding intervention.

Discrete-trial teaching

A specific teaching technique based on ABA principles that involves
prompting and reinforcing responses.

Mainstream School

Also known as general or regular schools where the majority of children
are without disabilities.

Mand training

A process where the learner is taught to request highly preferred items
under conditions where those items are most valuable (Plavnick and
Ferreri, 2012).

Milieu strategies

Behaviourally based strategies within naturalistic classroom routines.

Multiple baseline design

A single case experimental design commonly used with a group of
participants. In order for outcomes not to be attributable to chance,
the intervention is staggered to begin at different times for each
participant. A stable baseline needs to be achieved prior to intervention
and measures should return to a stable level post intervention.

Multiple probe design

Multiple probes (additional measures) are a variation of the multiple
baseline design. Additional probes are added to a single case
experimental design in order to understand what is happening at
different points in the training sequence.

Picture Exchange
Communication System

An established approach developed by Bondy and Frost (1994) that
uses behavioural principles (such as prompting and reinforcement)
to teach spontaneous communication skills using objects, symbols
or pictures.
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Pivotal response training

A naturalistic behavioural treatment intervention based on the
principles of applied behaviour analysis. Interventions aim to enhance
‘pivotal’ behaviours (responsiveness to multiple cues, motivation, selfmanagement and child self-initiations), which can lead to improvement
in non-targeted behaviours.

Portage

A home visiting educational service for pre-school children with
additional support needs and their families.

Pre-school

Also known as nursery school or kindergarten.

Primary school

Also known as elementary or junior school.

Quasi-experiment

A research design used to measure the causal impact of an intervention
on its target population. Quasi-experimental research shares similarities
with the traditional experimental design or RCT but lacks the element
of random assignment to treatment or control groups.

Repeated measures design

A research design in which each individual participates in each
condition of the experiment.

Randomised control trial

A research design in which participants are randomly allocated
to intervention or control (no intervention) groups and the same
measures are taken at the same time for both groups.

Secondary school

Also known as second level, post-primary or high school.

Single case experimental design

Also known as single subject designs. These are typically used with
individuals or small numbers of participants and are research designs
in which participants act as their own control. These designs include
combinations of baseline, intervention and reversal phases.

Special schools

Special schools cater specifically for the needs of children and young
people with disabilities and/or special educational needs, including ASD.

TEACCH

A lifespan approach which includes services, training and research to
support individuals of all ages and skill levels with autism spectrum
disorders.

Treatment conditions

Participants in an experiment may be allocated to one or more
‘treatment conditions’ otherwise known as interventions.

Token economy

Behaviour modification based on the systematic reinforcement
of target behaviour using ‘tokens’ that can be exchanged for other
reinforcers.

Withdrawal of treatment design

Withdrawal of treatment or A-B-A-B design measures baseline (A),
treatment (B), withdrawal of treatment (A) and re-introduction of
treatment (B).

1:1

One to one
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Executive Summary

Executive Summary
The current research was commissioned by the National Council for Special Education (NCSE) and sought
to address six key questions:
1.

What policies underpin the education for persons with autism spectrum disorder (ASD) in a number
of other countries/jurisdictions?

2.

What are the models of provision and services that espouse the policies in these countries/
jurisdictions?

3.

What does the international research evidence tell us about what works best in the provision
of education for persons with ASD?

4.

What evidence is available from best practice guidelines documents?

5.

What lessons can be identified from this evidence?

6.

What are the implications arising from this review for the provision of education for persons with
ASD in Ireland?

Since 2001 educational policy in Ireland has been developing rapidly. The Report of the Task Force on Autism
(Task Force on Autism, 2001) outlined the need for a range of services for children and young people with ASD.
This was further supported by the establishment of the NCSE in 2005 under the Education for Persons with
Special Educational Needs (EPSEN) Act (Government of Ireland, 2004) and the Disability Act (Government of
Ireland, 2005). The two Acts provide a framework for assessing and supporting children and young people aged
0–18 years. Most recently, the universal free pre-school year (FPSY) has also established a commitment to
pre-school provision for all children aged between three years, two months and four years, seven months.
ASD is a high profile diagnosis, and interventions for people with ASD represent a controversial area that
attracts considerable scrutiny and debate. Since 2005, ASD has been classified as a low incidence disability in
Ireland, and students with this diagnosis in mainstream schools are eligible for additional resource teaching
hours and may also receive access to support from a special needs assistant (SNA). Students may also be
educated in a special class in a mainstream school or in special schools with reduced pupil–teacher ratios and
support from SNAs.
In 2008 the NCSE commissioned a review of the literature on best practice in the education of persons
with ASD (Parsons et al., 2009). Since the publication of the review, ASD provision in Ireland has continued
to develop and there has also been a continued proliferation of international research on educational
interventions for children and young people with ASD. These developments led to the NCSE commissioning
the current review. This review builds on the Parsons et al. (2009) report by providing a systematic review of
the ASD educational intervention literature from 2008 to 2013. In addition, five country case studies and a
review of guidance documents explore how practice is informed by best evidence and good practice.

Background
The number of children identified with ASD in schools in Ireland has continued to grow steadily. Data provided
by NCSE indicate that in 2011–12 there were 8,829 students with ASD in the total school population and in
2012–13 this number had increased to 10,719. The majority of these children attended mainstream schools.
Educational policy in Ireland recognises the need for a continuum of provision, and alongside support in
mainstream schools there has been a substantial increase in the number of early intervention settings and
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schools with ASD specific classes. As ASD is a spectrum disorder, the level of impairment and presence or
absence of co-occurring difficulties will make each child’s experience of ASD and response to interventions
different. This means that it is important to have a range of interventions available to select from, according to
the individual child’s profile of need.
Research into interventions for children and young people with ASD and practice in schools has been
developing at a rapid rate since the Parsons et al. (2009) review. The current review aims to address this by
narrowing its focus to research conducted from 2008–13 and drawing upon additional sources of evidence
such as guidance documents.

Methodology
Three ‘strands’ of evidence gathering were undertaken for the current review. For the primary systematic
literature review strand, a systematic process was adopted in order to ensure rigour in the selection and review
of studies. The review process identified 1,021 possible articles for inclusion. Following a process of applying
inclusion and exclusion criteria and the application of criteria to determine the quality of the evidence,
methodological appropriateness of the evidence and effectiveness of the intervention, 85 studies were
included and determined to be best evidence.
The systematic review process was complemented by two supplementary strands, which explored how
educational provision for children and young people is articulated in policy and practice. Illustrative case
studies aimed to provide an overview of provision, policy and practice in five selected countries and
jurisdictions, drawing upon web searches and contact with identified experts in each one. The final strand was
a review of guidance documents focusing on how these documents enable the integration of policy, research
and practice. The guidance documents were sourced during the country case study data collection phase.
Focusing the literature review on the evidence from 2008–13 enabled this study to reflect the most recent
trends in ASD intervention research; however, a limitation of this is that the review is not able to provide
a definitive or cumulative analysis of all interventions to support children and young people with ASD in
education settings over a longer period. This wider body of literature should be considered when deciding
whether to deliver or fund specific interventions. The case study strand also had a number of limitations as
data were not collected or available in relation to many of the areas of policy and provision focused on in
relation to the review.

Main Findings
It is promising that the final group of 85 best evidence studies included in the review were assessed as being
of at least medium standard in terms of the criteria upon which they were assessed: quality of the evidence;
methodological appropriateness of the evidence; and effectiveness of the intervention. However, only nine
studies scored highly across all three areas. The majority of studies reported in this review focus on pre-school
children and children aged 5–8 years. From the 85 best evidence studies, it was possible to identify those
interventions with the most evidence.

Interventions with the most evidence
For pre-school children, two interventions were rated as having most evidence (rated 4) in this review:
these were interventions designed to increase joint attention skills, and comprehensive early intervention
programmes. Joint attention interventions usually involved one-to-one (1:1) delivery of a play-based/turntaking intervention by a teacher or parent and showed positive outcomes in relation to joint attention and
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joint engagement. Comprehensive pre-school interventions were ASD-specific interventions, which offered
a comprehensive educational experience for the child, with the intervention targeting a number of areas of
development such as behaviour, social skills, communication, life skills and learning. Most of the interventions
in this group were based in education settings and informed by (or based upon) behavioural principles, but also
included some combined interventions. Comprehensive pre-school interventions were able to demonstrate
positive outcomes in a range of areas, particularly adaptive behaviour and language development.
For school-aged children, three interventions were rated as having most evidence (rated 4) in this review: peermediated interventions for children attending mainstream schools; multi-component social skills interventions;
and behavioural interventions to reduce challenging/interfering behaviours. Peer-mediated interventions were
group interventions with peers to support the development of social skills in children with ASD and/or teach
peers skills to enable them to interact more successfully with children with ASD. Outcomes for children with
ASD attending mainstream schools included increased interaction with peers and improvements in social
skills. Multi-component social skills interventions included several elements, such as social skills training or
peer support in school or the involvement of parents in supporting the child’s social skills in addition to a
child-focused programme. Studies in this group demonstrated positive outcomes in areas such as social skills,
emotional recognition and friendships. A range of behavioural interventions based upon behavioural principles
were also used to target challenging/interfering behaviours in children with ASD. These 1:1 interventions
were often based upon an initial functional assessment followed by specific interventions such as prompting,
environmental modification or reinforcement. Outcomes included decreases in challenging behaviour.

Interventions with moderate evidence
For pre-school children, two interventions were rated as having moderate evidence (rated 3) in this review:
play-based interventions and video modelling to develop communication. Play-based interventions included
use of play interventions with peers and teaching of play skills in 1:1 and group situations. Most of these
studies demonstrated positive changes in play skills. All but one of the video modelling interventions included
in this review focused on pre-school children. These aimed to increase specific behaviours after the child
observed the behaviour being modelled via video. All of the pre-school video modelling studies showed
increases in target behaviours. There was also evidence within the review to indicate that social initiation
training to develop social skills, discrete skills training informed by behavioural principles, and Picture Exchange
Communication System (PECS) can potentially be effective with pre-school children as well as with schoolaged children.
For school-aged children, five interventions were identified in the current review as having a moderate level
of evidence (rated 3): social initiation training; computer-assisted emotion recognition interventions; PECS for
children attending special school; narrative approaches; and discrete skills teaching informed by behavioural
principles. Social initiation training involved the use of social scripts and prompts to teach social initiation.
Outcomes included increased social initiation and engagement. Another group of studies used computer
programmes to develop emotion recognition, with participants showing improvement in their ability to
identify emotions. PECS is an individualised intervention that uses pictures and symbols to assist children in
their communication. For children in special schools, outcomes included an increase in spontaneous requesting
among children receiving the intervention. Narrative interventions are individualised interventions such as
social stories that are written to prompt particular behaviours. Outcome measures showed increases in target
behaviours. Finally, 1:1 behavioural interventions to teach discrete skills such as reading single words and
recognising letters or numbers also showed a positive impact on targeted skills.
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Interventions with some evidence
Two interventions were identified in the current review as having some evidence (rated 2). Due to the small
number of studies in each of the intervention groups it was not possible to present them by age group. The
interventions identified as having some evidence were: Lego therapy® to develop play skills, and school age
comprehensive interventions. Lego therapy® is a structured group intervention, which uses the construction
of models to develop social skills. Outcomes included increased social interaction. School age comprehensive
interventions targeted a number of areas and involved training staff in evidence-based practices and coaching
to develop individualised interventions. Factors supporting positive outcomes were collaboration with parents
and staff coaching.

Interventions with a small amount of evidence or insufficient evidence
in this review
Seven interventions were identified as having a small amount of evidence in the current review (rated 1): selfmonitoring; computer-assisted and yoga interventions to reduce challenging/interfering behaviour; behavioural
interventions to improve communication; computer-assisted instruction and multi-sensory intervention to
develop academic skills; and aquatic intervention to develop motor skills.
A further six interventions had insufficient evidence to meet criteria for a rating of 1: consultation to develop
social skills; peer-mediated intervention to develop communication; school readiness interventions; cognitive
interventions; and computer-assisted and visual cueing interventions to develop adaptive behaviour/life skills.
Although there was only a small amount of evidence or insufficient evidence to support these interventions in
the current review, this may be due to the limited timeframe or the intervention being relatively new, as in the
case of computer-assisted instruction, which is increasingly being used across a wider range of areas.
Limitations in the evidence base are also highlighted in this review including the small number of studies
focusing on interventions for post-primary and post-compulsory aged young people, and a lack of follow-up
measures post intervention in many studies. A number of interventions also had limited evidence regarding
their implementation in education settings, and few studies looked at the perceptions of children and young
people receiving interventions.
Comparison between the current review and previous systematic reviews (Ministries of Health and Education,
New Zealand, 2008; National Standards Project, 2009; National Professional Development Centre, 2010 and
Wong et al., 2013) highlights many similarities in the interventions recommended. For pre-school children
these include: comprehensive interventions, joint attention and play. For school-aged children and young
people, they include peer-mediated interventions, behavioural interventions functional assessment, narrative
interventions and discrete trial teaching. However, there are differences between the reviews, which reflect
differences in size and scope of reviews, coding frameworks used and when the reviews were undertaken. This
means that some interventions and studies are rated more or less highly across reviews.

Case studies
There was a strong commitment to inclusion in most case study countries. However, this strand yielded
significantly less detailed information regarding educational policy and provision in other countries/
jurisdictions than anticipated. For instance, in some countries, special educational needs (SEN) were not
defined in legislation, which meant that very limited information was available in relation to SEN generally
and even less in relation to ASD. Although ASD was identified as a data collection category in some countries,
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provision might be devolved to more local levels with limited national/jurisdiction data collection. These
significant limitations affected the gathering of information across all areas of the case studies and for this
reason they are presented in Appendix F. The case studies did however provide some examples of good
practice (as defined by Parsons et al., 2009, and Charman et al., 2011). These included: clear systems and
frameworks for translating educational policy into practice; a range of provision; coordinated specialist support
and training; a range of training for practitioners; partnership with parents; and emerging systems for collecting
and using data to inform provision.

Guidance documents
In relation to the guidance documents there were similar limitations. These documents reflected country/
jurisdiction policy orientation, such as the extent to which policy was informed solely by research evidence or
by research evidence plus good practice and/or expert opinion. Wider limitations of the research evidence base
were also reflected in the guidance, with more guidance being available in relation to pre-school children and
limited consideration given to the needs of children and young people in post-primary and post-compulsory
education. Many of the guidance documents were also limited in their description of the specific mechanisms
for guidance to be translated into practice. However, drawing on the review of the guidance documents, some
positive examples of how practitioners and families can be supported by guidance emerged. These examples
share the following traits – they emphasise the importance of individualised planning; support collaboration
between parents/carers and professionals; outline provision available; specify endorsed/funded interventions;
recommend specific good practice; provide professional development frameworks for school staff; use data
collection to inform future planning; and develop and review guidance with stakeholders.

Conclusion
The systematic review provided evidence to support a number of comprehensive interventions targeting
specific areas such as attention, social skills, play, communication, learning and behaviour. Across the policy
and guidance strands there was a commitment to inclusion of children with ASD and recognition that a range
of supports and interventions should be available so that provision can be individualised to the needs of the
child in collaboration with parents/carers.

Issues Identified and Implications
1. Pre-school provision and intervention
Evidence from the current review indicates that there is most evidence for comprehensive pre-school ASDspecific intervention informed by behavioural principles and specific interventions focusing on core skills
such as attention. A range of options are required, which can be tailored to child and family needs.

2. School age ASD provision and interventions
The evidence provided in the systematic review and guidance strands indicates that a range of provision
types and intervention strategies are needed. Interventions need to focus on key features of ASD,
particularly social interaction and flexibility of thought with access to supplementary learning and
communication skills interventions as needed. These interventions can be delivered using different formats
and some can be delivered effectively by teaching staff and parents.
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3. Guidance
The evidence from the guidance strand in particular indicates that guidance documents relating to the
education of children and young people with ASD can provide a helpful framework for practitioners and
parents.

4. Professional education
The evidence from the guidance and case study strands indicates that there is a need for a framework for
ASD professional development at different levels, from basic awareness to higher level accreditation for
specialist practitioners. This will ensure that sufficient professional education is available to meet a range
of practitioner needs. Given the recent extension of pre-school provision in Ireland, it will be particularly
important to ensure that a range of professional development is provided that is specific to the early
years and matched to the needs of the wide range of practitioners working in these settings. Standards
and quality indicator frameworks should also be considered in order to assist practitioners in evidencing
quality skills and provision. The development of local networks will also facilitate ongoing development
and sharing of good practice.

5. Collaborative research partnerships
The evidence from the systematic review and guidance strands indicates that the development of
interventions can become disconnected from practice in education settings. In order to bridge this gap
the authors suggest that there need to be structures in place to support school-based practitioners to
be actively engaged in multi-agency research collaborations focused around professional practice. Such
collaborations will support the development of effective interventions based in schools.

6. Developing the ASD interventions evidence base
The current review has highlighted gaps in the evidence base particularly in relation to effective
interventions for different groups of children and young people with ASD, effectiveness of interventions
over time, and perceptions of children and young people participating in interventions.
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1 Introduction and Context
1.1 Introduction
The current report has been commissioned to build on the previous review of best practice provision in the
education of persons with autistic spectrum disorder (ASD) conducted by Parsons et al. (2009) on behalf of
the National Council for Special Education (NCSE). This report is designed to support the NCSE in their policy
development role.
ASD is a high profile diagnosis, and interventions for people with ASD represent a controversial area that
attracts considerable scrutiny and debate. Since the Salamanca agreement (UNESCO, 1994) there has been
an increased expectation that all children with SEN, including those with ASD, will be educated in their local
communities. Many children with ASD are now educated in mainstream schools. In many countries, including
Ireland, there has also been recognition of a need for a continuum of provision, which includes specialist
provision in order to effectively support this diverse group of children and young people (Batten et al., 2006;
EPSEN, 2004).
Informed by international policy developments, educational policy in Ireland has been developing rapidly. The
Report of the Task Force on Autism (Task Force on Autism, 2001) committed to: providing a range of services
for children and young people with ASD including mainstream inclusion; partnership with parents; multiagency working; and staff training. This was further supported by the establishment of the NCSE in 2005. The
Education for Persons with Special Educational Needs (EPSEN) Act (Government of Ireland, 2004) and the
Disability Act (Government of Ireland, 2005) also provide a framework for assessing and supporting children
and young people from 0 to 18 years of age.
As ASD research is a rapidly growing field it is important to ensure that policy makers and practitioners are
able to develop policy and practice informed by the most up to date knowledge. This review seeks to address
the need for up to date evidence by providing an analysis of academic evidence from 2008 to 2013, case
studies of practice in five countries and a review of country guidance documents.

1.2 Irish Context
1.2.1 Legislation and policy
In 2001, the Report of the Task Force on Autism (Task Force on Autism, 2001) made recommendations
regarding policies and practices for the educational provision of children and young people with ASD in
Ireland. Although acknowledging the importance of having a range of provision, the report proposed that
students with ASD should have priority of placement in mainstream schools. To support this goal the report
recommended adequate training for all relevant staff, closer partnerships with parents and multi-disciplinary
and cooperative approaches between agencies and services. Furthermore, it highlighted the need for
monitoring procedures to be put in place to evaluate the effectiveness of provision. The recommendations
of the report have been addressed to some extent through two subsequent pieces of national legislation.
These are the EPSEN Act (Government of Ireland, 2004) and the Disability Act (Government of Ireland, 2005).
Taken together, the two pieces of legislation provide a framework within which the needs of all children with
disabilities or special educational needs (SEN) can be assessed, supported and monitored throughout their
education.
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The EPSEN Act relates to the educational provision for children and young people aged 0–18 years with SEN.
SEN is defined in the Act as a:
restriction in the capacity of the person to participate in and benefit from education on account of
an enduring physical, sensory, mental health or learning disability, or any condition which results in a
person learning differently from a person without the condition. (Government of Ireland, 2004: 6)
The Act states that children with SEN shall be educated in an inclusive environment with peers who do not
have such needs (unless this is inconsistent with the best interests of the child or their peers). Furthermore,
children with SEN have the same right as those without SEN to access and benefit from an appropriate
education. However, the full implementation of the Act has been deferred indefinitely.
As mentioned at the beginning of this section, the Report of the Task Force on Autism (Task Force on Autism,
2001) made a number of recommendations for improving the educational provision for children and young
people with ASD. The legislation and policy discussed throughout this section have undoubtedly had a clear
impact upon the education of students with ASD. Furthermore, the Centre for Excellence for Children with
Autism Spectrum Disorders (otherwise known as the Middletown Centre for Autism) in Middletown, Co.
Armagh, has assisted with capacity building. This north–south initiative is funded by the Department of
Education (Northern Ireland) and the Department of Education and Skills (Ireland) and was established on the
basis of recommendations made by the Report of the Task Force on Autism and the Report of the Task Group
on Autism (Northern Ireland). Both reports highlighted the need to address the increasing prevalence of ASD,
recognise good practice and support and complement current services. The Middletown Centre for Autism
seeks to achieve this though offering training and advice, research and information, educational assessment
and learning support. Established in 2002, its services were phased in from 2007 onwards.
The NCSE was established under the EPSEN Act. Its roles include conducting research, providing policy advice
to the Minister for Education and Skills on matters relating to special education, and providing information
and advice to parents, schools and others. It is also responsible for the provision of appropriate services and
supports to schools for students with SEN. Approximately 80 special educational needs organisers (SENOs)
oversee the local allocation of resources to schools such as additional resource teaching and special needs
assistant (SNA) support. Resource teachers support schools or clusters of schools in meeting the needs of
children with SEN through activities such as individual assessment of children, direct teaching or advice to
teachers. SNAs provide support for children with significant care needs.
Children with SEN can also access assistive technology and the Special School Transport Scheme. Other
supports are described later in this chapter.

1.2.2 Prevalence rates
Based on local and international studies, the Task Force on Autism (2001) recommended that ‘as an initial
target, provision be made for services for at least 20 per 10,000 with Autistic Disorder and for 36 per 10,000
with Asperger’s Syndrome’. Combined, this gave an estimated prevalence rate for Ireland of 0.56:100, which is
lower than more recent estimates in other countries such as the United States (US) (1:68, CDC, 2014).
NCSE used the 0.56:100 prevalence rate in their implementation plan (2006) which, combined with the views
of experts and the 2002 census population suggested that there were approximately 6,026 children aged 0–18
years with ASD in Ireland (NCSE, 2006). However, the Task Force on Autism (2001) figures are now over 10
years old and given that there has been a steady increase in ASD prevalence rates it is not surprising that more
recent research (Dublin City University, 2013) cited a preliminary prevalence rate of one per cent for Ireland.
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This figure of one per cent also reflects more accurately the number of children with ASD being supported in
schools. Data provided by NCSE indicate that the total mainstream and special school population in 2012–13
889,296. There 9,158 students with ASD being supported by the NCSE in mainstream and special schools in
2012/13. The overall proportion of students with ASD in the total school population was therefore 1.03 per
cent in 2012–13.

1.3 Educational Provision
Children and young people with ASD in Ireland may receive their education in a range of early years and
school settings, including mainstream, special classes and special schools. The EPSEN Act emphasises the
importance of having ‘a continuum of special educational provision [that] is available as required in relation to
each type of disability’. A continued commitment to inclusion is also reiterated in a recent document (NCSE,
2013), which outlines six key principles: these include the entitlement of all children to be enrolled at their
local school, equitable distribution of resources, and access to necessary resources to meet needs.

1.3.1 Early years provision
Early years provision is expanding in Ireland. In 2012–13, 384 children with ASD attended early intervention
classes in schools supported by the NCSE (this does not include a small number of pre-school children in
former ABA schools).
For pre-school children, the free pre-school year (FPSY) was introduced in January 2010 by the Department
of Children and Youth Affairs (DCYA) for children aged between three years, two months and four years, seven
months. Children can access a FPSY programme for three hours daily, five days per week, 38 weeks a year. The
objective of the FPSY is to provide educational opportunities for children in the key developmental period
prior to starting school. Provision is made under the FPSY scheme for children assessed as having special
educational needs to access the scheme on a pro-rata basis over a two-year period, where these needs have
been identified as delaying their entry to primary school or where it may be deemed more appropriate that
they access the FPSY on a pro-rata basis over two years. Access to early intervention has been highlighted as
important in previous reviews of intervention for children with ASD (Parsons et al., 2009) and this scheme is
likely to provide an important funding infrastructure to support early intervention.

1.3.2 Home tuition
In addition to the education setting types discussed above, children with ASD may also receive home tuition
as part of the Department of Education and Science home tuition scheme (DES, 2008). In 2012–13, 625 pupils
with ASD without a school place were also receiving home tuition. Home tuition is an educational intervention
available to children from two and a half years of age until the summer following their fifth birthday, or earlier
if they cannot find a place in a special class within a mainstream or special school. To access home tuition, the
child must not already be attending an early intervention setting, and must be assessed by health service staff
under Part 2 of the Disability Act (2005) as needing early educational intervention. Children aged three years
or under are entitled to 10 hours tuition a week, and children over three are entitled to 20 hours a week. All
home tutors are registered with the Teaching Council.
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1.3.3 School age provision
1.3.3.1

Mainstream education provision

Typically, students with ASD attending mainstream schools will be placed in ordinary classes with additional
support and will be eligible for resource teacher hours. Access to SNA support may be provided where a child
has significant care needs.
Students with ASD are regarded as having a low incidence disability (DES, 2005), which means it has a lower
prevalence rate amongst the general population than a high incidence disability such as specific learning
disability. Additional resources for students with a low incidence disability are allocated on the basis of each
type of SEN having a specified number of hours attached to it. Students who had a diagnosis of ASD from
either a psychiatrist or psychologist according to DSM-IV or ICD-10 criteria are entitled to a maximum weekly
allocation of 4.25 hours support from a resource teacher.
NCSE data from the SEAS for the school year 2012–13 show that there were approximately 7,067 students
with ASD were in receipt of resource teaching (RT) support in mainstream schools.

1.3.3.2

Special classes

A special class is a class that is part of a mainstream school (or in some cases a special school) with lower
pupil–teacher ratios depending on the type of disability. Special classes for pupils with ASD will have six
children, one teacher and two SNAs. There are more special classes for ASD than for any other designated
disability (NCSE, 2012). NCSE data show there were 1,835 students in ASD special classes in mainstream
schools in 2012–13.
The use of special classes for children with ASD arose in part from the Report of Task Force on Autism (2001)
recommendations for smaller classes that could be more responsive to student needs. Prior to this a pilot
project funded by the DES offered applied behaviour analysis (ABA) informed programmes at education
centres. At their peak, there were 13 ABA centres in Ireland, attended by approximately 246 young children
(Parsons et al., 2009). However, once a national network of special classes catering specifically for children
with ASD had been established, the pilot programme discontinued. The pilot ABA centres subsequently
converted to special schools, provided the appropriate standards and conditions were met. It is important to
note that although specialist provision is offered through special classes and special schools, schools are also
expected to plan for integration into mainstream classes as and when appropriate, according to the child’s
needs and achievement level (DES, 1999).

1.3.3.3

Special school provision

Special school provision includes ASD specific schools and schools catering for pupils with a wider range of
needs, such as pupils with moderate general learning disabilities. The number of children attending special
schools for children with ASD 2012–13 was 507. A further 1,356 students with ASD were in non-ASD specific
special schools in that school year, bringing the total number of students with ASD in special schools to 1,863
in 2012-13.1
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1.3.3.4

July provision

The extended school year (July provision) operates during July, when schools in Ireland are closed for the
summer holidays. The extended school year programme, which is funded by the DES, was originally provided
solely for pupils with severe and profound general learning disabilities, but has since been extended to include
children with ASD. Mainstream primary schools with special classes for children with ASD and special schools
will typically extend their educational provision during this month as part of the scheme, and post-primary
schools with special classes for ASD are becoming increasing likely to do so too. Schools taking part in the
scheme receive additional funding and extra salary payments are made to staff involved, such as school
principals, teachers and SNAs. In 2012–13, 2,791 children participated in the scheme (this includes children
with ASD and severe and profound general learning disabilities). If a child is eligible for additional support,
but the school does not offer extended provision, they may be offered home tuition instead. Data from
2013 indicated that 3,470 children were in receipt of home-based July provision.

1.4 Teacher Education
In order to meet the needs of children and young people with ASD, the Report of the Task Force on Autism
(2001) recommended not only that a range of provision should be offered, but also that pre-service and inservice teachers should have access to relevant professional development to enhance their practice. Whilst
there is no mandatory training, qualified teachers can access professional development from a number of
providers. There are two postgraduate courses specifically for teachers of children with ASD. These are the
Graduate Certificate in Education of pupils with ASD, run by St Patrick’s College, Dublin and the Postgraduate
Certificate/Diploma in Special Educational Needs (ASD) offered by St Angela’s College, Sligo. Both courses
have been designed specifically ‘to assist teachers in meeting the learning and teaching needs of students with
ASDs’ (DES, 2013a, 2013b). The DES offers up to 18 fully funded places annually on the former course, and 25
partially funded places on the latter. Teachers are required to pay €300 per module, with the remainder being
funded by the DES through the Special Educational Support Service (SESS).
The SESS offers a range of professional development opportunities for teachers and other school staff working
with children with a range of SEN. They identify 10 key categories of SEN, of which ASD is one, and provide
targeted information, resources and training for each one. Recent courses for ASD have included training in the
TEACCH method, language and communication. Further professional education and support is offered by the
Middletown Centre for Autism. They offer a wide programme of courses focusing on a range of issues relating
to the education of children and young people with ASD. Recent courses have included general information
about ASD, such as issues in information processing, the use of strategies (i.e. visual resources), and specific
issues (i.e. relationships and anxiety).

1.5 Evaluation of Provision
An evaluation of ASD provision in Ireland (DES, 2006) sampled a range of mainstream through to specialist
education settings. The evaluation noted the progress that had been made in providing a range of ASD
provision and identified a number of strengths and areas for development. Strengths included parental
satisfaction with educational provision and an increasing range of training for teachers. Areas for development
included addressing delays in diagnosis and access to early intervention. Areas where there had been progress
but which could continue to be enhanced were: ensuring home–school collaboration; individualised support;
multi-agency working; staff training; and evidence-based interventions.
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1.6 Educational Interventions for Children and Young People with ASD
In addition to understanding the Irish context, the wider context of ASD diagnosis and intervention is important
in informing this review. The following sections outline some of the current debates and considerations in
relation to diagnostic categories and researching interventions for children and young people with ASD.

1.6.1 Diagnosis and diagnostic terminology
Although ASD has been described since the 1940s, it was not until 1996 that it became viewed as a spectrum
condition (Wing, 1996). Wing described ASD as characterised by difficulty in three key areas of development:
social understanding, social communication and flexibility of thought and behaviour. These primary features
were described as the ‘triad of impairments’. However, each individual with ASD can experience the triad
of impairments differently and may or may not have additional general or specific learning difficulties. This
variation is described as a spectrum with different diagnostic categories for different patterns of ASD or
combinations of ASD and learning disability. Until recently, children and young people who have a general
learning disability and ASD are likely to have been diagnosed as having autistic disorder, while those children
and young people with average or above average IQ who did not exhibit an early language delay were more
likely to be diagnosed as having Asperger’s syndrome (AS) or high functioning autism (HFA). Although people
with AS or HFA do not have a general learning disability they may have specific learning difficulties such as
dyslexia or developmental coordination disorder (DCD). The diagnostic category of pervasive developmental
disorder – not otherwise specified (PDD-NOS) has been used to describe children who displayed many
features of ASD but did not show all the features required for a diagnosis of ASD.
In 2013 the Diagnostic and Statistical Manual 5 (DSM-5) (APA, 2013) substantially revised the diagnostic
criteria for ASD. It replaced the subcategories of ASD with one overarching category of ASD, the rationale being
that this would allow a more flexible and individual description of a child’s ASD in relation to a continuum
of impairment rather than trying to fit children into particular subcategories. A further development was to
reduce the three features of ASD to two by taking out language impairment. This recognises that language
impairments are not specific to ASD and these can now be identified as a co-occurring difficulty instead of a
primary feature. Specifiers have been included to describe additional difficulties a child may experience, such
as ASD with or without language impairment, ASD with or without learning disability, and ASD with or without
a regressive course, in order to provide a more precise and individualised description. The revisions in the DSM5 have been controversial as they have been perceived as potentially widening the category of ASD, and some
groups have been keen to maintain their distinctiveness, for instance some with AS. As much of the research
and guidance included in this report pre-dates the DSM-5 revisions, the subcategories used by researchers and
guidance writers will be reported when describing individual studies and documents, but the term ASD will
be used throughout this report as a global term. (Sub-terms include autistic disorder, high functioning autism,
Asperger’s syndrome, and pervasive developmental disorder – not otherwise specified).
ASD may also co-occur with other impairments and developmental disorders. Children with ASD can
experience hearing, visual or physical impairment and there is a high degree of overlap with other
developmental disorders such as attention deficit hyperactivity disorder (ADHD), dyslexia and DCD. Children
and young people with ASD are also at higher risk of epilepsy, anxiety and depression, particularly as they grow
older. Acquiring life skills can also be a challenge for many young people with ASD due to motor difficulties
and lack of social understanding. They may also experience difficulties with eating and sleeping.
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The complex individual needs of children and young people with ASD means that a full diagnostic assessment
of their individual needs, drawing upon the expertise of a range of professionals and knowledge of parents and
carers, is crucial. This is an essential basis for informing planning for the child/young person and their family
(NICE, 2011; NICE, 2013). Educational assessment and planning processes can also complement a broader
developmental assessment and ensure that a coordinated response is in place.

1.6.2 Prevalence of ASD
A recent systematic review article by Elsabbagh et al. (2012) reviewed over 600 epidemiological surveys and
reports of ASD/PDD prevalence worldwide. They identified that globally the prevalence rate for ASD/PDD
was 0.62 in 100. Although there were variations between countries, ASD diagnosis did not appear to reflect
cultural, geographic or socio-economic factors; however, variation in the data meant it was not possible to
explore these relationships fully. They identified that overall prevalence had increased over time, which was
most likely to be a reflection of changing diagnostic concepts, service availability and awareness of ASD among
professionals and the general public.
The review by Elsabbagh et al. (2012) highlights significant variability in prevalence rates; rates in Europe
ranged from 0.3:100 to 1.16:100 (median 0.6:100) and in the US and Canada estimates ranged from 0.3 to
0.9 (median 0.65:100). Within Europe there was substantial variability; for example, a national Danish study
identified a rate of 0.3 per 100 for eight year old children (Madsen et al., 2002) while a recent national study
in the United Kingdom (UK) identified a rate of 0.94 per 100 in children aged five to nine years (Baron-Cohen
et al., 2009). For Ireland the most recent prevalence rate is one per cent (DCU, 2013). Elsabbagh et al. (2012)
argue that this variability is likely to reflect differences in samples (whether younger children were included)
and methodological issues such as diagnostic criteria used and case identification processes. However, overall
their review supports a prevalence rate of 0.6:100.
In relation to learning disabilities and ASD, a prevalence study in London (Baird et al., 2006) identified an
overall prevalence rate for seven year olds of 1.16 per 100, of whom 0.38 per 100 were diagnosed as having
childhood ASD and 0.77 per 100 with other types of ASDs. This indicates that approximately one third of
children with ASD have a learning disability alongside ASD. However, as noted by the US Centres for Disease
Control and Prevention (2006), the widening of diagnostic criteria means that many children with ASD are
likely to have cognitive impairments indicating a scattered cognitive profile rather than a general learning
disability.

1.6.3 Evaluating educational interventions for children with ASD
The previous section has highlighted that children and young people with ASD are a very diverse group. This
diversity has resulted in many different interventions to support children and young people with ASD in their
education. Since the previous NCSE review in 2009, ASD intervention research has proliferated with a wide
range of comprehensive and specific intervention studies being published (Eikeseth and Klintwall, 2014). As
will be outlined in the guidance section of this report, there have been a number of attempts to draw together
the research evidence to date through systematic reviews in order to provide practitioners and policy makers
with an overview of evidence-based practice. It is promising that these reviews have enabled a number of
interventions to be identified with an established or emerging evidence base. However, it is important for
readers to be aware of the process of evidence development as the way in which research is produced will
influence the content and findings of systematic reviews.
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The process of developing educational interventions has been strongly influenced by models of evidence from
health research. The application of this process within education has been described by many researchers (e.g.
Flay et al., 2005; Greenberg, 2004). The process typically begins with carefully controlled trials conducted
by research teams, otherwise known as efficacy trials. In ASD research, these trials will usually involve
randomised control trials (RCTs) and single case experiments. These trials need to establish for whom the
intervention works, what the outcomes are and whether effects are maintained over time. Once efficacy has
been established, effectiveness in the ‘real world’ will be researched to establish for whom the intervention
is effective and how the intervention can be delivered by professionals working with children. The process of
moving from efficacy to effectiveness is time consuming and is likely to involve the development and trialling
of programme manuals and training for practitioners alongside the identification of key implementation
factors that are essential pre-requisites for effective delivery in school settings.
However, the application of the traditional research hierarchy for complex interventions has been challenged
(Campbell et al., 2000), as many interventions may be in the process of development in ‘real world’ settings
and may require a more iterative, mixed methods approach to establishing efficacy and effectiveness. Within
this approach, controlled trials will be undertaken and supplemented with more qualitative methods such as
interviews and questionnaires in order to establish utility and identify implementation factors. Fishman et al.
(2013) also argue that partnerships between developers and implementers that focus on practice dilemmas
are crucial to the development of effective interventions. Kasari and Smith (2013) have made similar
arguments specifically in relation to ASD research. They argue that in order for interventions to be successfully
delivered in schools: there needs to be awareness of the extent to which evidence-based interventions can be
adapted to and implemented in ‘real life’ school contexts; interventions should focus on meaningful outcomes
that are relevant to child and family needs and address core features of ASD; long-term effects need to be
evaluated; and research should take place in educational settings. Developing educational interventions in this
way would also enable the effects of different interventions occurring simultaneously (as often happens in
schools) to be taken into account (Parsons et al., 2009).
In addition to considering the stage of development of an intervention and the setting in which a particular
approach or intervention has been developed, more specific limitations in the evidence base should also be
considered. A number of factors limit the extent to which research studies can be compared with each other.
The children who are selected to participate in studies can vary considerably by age group, type of ASD and
co-occurring difficulties. In some studies children participating in research can be from a wide age range,
which may mask differential effects for particular age groups. There are also differences across studies in
the ways in which a child’s ASD is identified, with some researchers relying upon prior diagnosis and others
directly assessing the ASD using a standardised measure. Over-reliance upon prior diagnosis is likely to again
reduce comparability as different professionals may interpret diagnostic criteria in slightly different ways and
over-reliance upon historical diagnoses will not take account of the child’s current level of functioning and
development or changes in diagnostic processes. A number of studies in the current review also used mixed
samples of children, for instance, where some children also had a diagnosis of ADHD.
The cost of undertaking research often means that sample sizes in many studies are small and interventions
take place in a limited context such as one school, which limits generalisability to other children and contexts.
A further issue is the lack of follow up, which again reduces the strength of evidence for a particular approach,
as it is not possible to know whether gains were maintained once an intervention had ceased. The lack of
follow up was identified as a feature of many studies included in the current review.
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The types of research design used in ASD research can also be a further factor limiting generalisability of
research. The most common ASD intervention studies for school-aged children in particular are single case
experimental designs. These designs usually involve small samples of children with each participant acting
as their own control. Measures taken during a baseline phase, during which the participant receives no
intervention, are then compared with measures taken during one or more intervention phase(s). These studies
are helpful in identifying strategies that can change behaviour but rarely involve long-term follow up and
small samples limit generalisability. Using children as their own controls also does not take account of likely
improvements in scores as a result of the natural process of growing older.
There are increasing numbers of studies comparing groups of children receiving comprehensive interventions.
These target several developmental areas simultaneously (particularly in the areas of pre-school interventions).
Similarly, multi-component social skills interventions address social skills difficulties using more than one
intervention simultaneously. These designs are more likely to involve larger samples. They also offer researchers
the opportunity to compare children receiving the intervention with those receiving no intervention or
treatment as usual or a different intervention. However, a weakness of these studies is that some tend not
to focus on how these might be implemented successfully in schools. For instance, multi-component social
skills interventions have sought to investigate combined social skills interventions, but these may not be
implemented in a school context, making generalisation to real school contexts difficult. Moreover, it can often
be difficult to establish which elements of these interventions are responsible for particular outcomes.
In order to establish whether participants identify interventions as being relevant and likely to be continued,
researchers are increasingly using social validity ratings. These are helpful in understanding whether or not
participants thought the intervention had a meaningful outcome or was easy to implement. However, it
is likely that, having invested time and effort in an intervention, participants are more likely to provide a
positive report. These ratings are included in the current review where available but should be viewed as a
supplement to direct measures of educational utility. Currently, qualitative studies of ASD interventions are
very limited (Bolte, 2014); such studies would be helpful in providing a more nuanced view of the perspectives
of participants and processes related to implementation in schools.
Some researchers also argue that evidence-based research needs to be supplemented with best practice
(Jones et al., 2008; New Zealand Ministries of Health and Education, 2008). The importance of good practice is
reflected in the current review through the inclusion of a survey of guidance documents. In addition, the way
in which good practice and evidence-based interventions are combined in the policy and practice of different
countries will be outlined in the country/jurisdiction case studies.

1.7 Summary
Educational policy and practice for children with ASD in Ireland have been steadily developing. The number
of children accessing provision has also increased. Evidence suggests that the number of children with ASD in
mainstream schools in Ireland and other countries is rising, which in part reflects the broadening of diagnostic
criteria and also an increasing emphasis on inclusion in mainstream education. Interventions for children with
ASD have also continued to increase and the way in which interventions are developed and evaluated will
influence the data available to inform systematic reviews. The current review reflects these policy practice and
research trends during the period 2008–13.

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

15

Methodology

2 Methodology
2.1 Overview
Autism research has grown exponentially in recent years. In response to this changing and evolving field the
current research was commissioned to build on the Parsons et al. (2009) review with the addition of country
case studies. For the review of literature a systematic review process was adopted in order to ensure rigour in
the selection and review of studies. The systematic review process is complemented by two supplementary
strands, which explore how educational provision for children and young people is articulated in policy and
practice. Illustrative case studies provide an overview of provision, policy and practice in five selected countries
and jurisdictions. This strand draws upon web searches and contact with identified experts in each country.
The final strand is a review of guidance documents focusing on the integration of policy, research and practice.
The guidance documents were sourced during the country case study data collection phase. Any guidance
documents referred to in articles highlighted during the systematic review process were also sourced.
The NCSE tender document for this review specified that the systematic literature search should focus on
2009–13. This was extended to 2008–13 to ensure sufficient overlap with the Parsons et al. (2009) report
and make certain that no studies were missed between the two reviews. The case studies aim to provide an
overview of policy and practice that is as contemporary as possible. For consistency with the literature review
strand, the review of guidance documents also covers 2008–13. The tasks of the review were as follows.
1.

Locate the study in an overview of provision in this area in Ireland.

2.

Scope and define key terms to be used as working definitions for the study.

3.

In consultation with NCSE, select a minimum of five countries/jurisdictions as potential best practice
case studies to be explored in detail for the study, providing a rationale for this selection.

4.

Establish clear parameters for conducting the systematic evidence search, with a rationale for these
parameters to be agreed with NCSE.

5.

Using the agreed working definitions and parameters for the search, synthesise the evidence from the
research and guideline documents on what works best in the provision of education for persons with
ASD.

6.

Identify key lessons identified from this evidence.

7.

Identify the implications arising from this review for the provision of education for persons with ASD
in Ireland.

The age ranges outlined within the tender document were broad, encompassing those aged 0–18 years
and over, with the consequent potential for a wide range of setting types and interventions to be included.
Given the broad remit of the research, review processes and templates were developed for each strand of the
research to ensure a systematic, rigorous and manageable process within the specified timescales. The three
key strands of the review are now outlined in detail.
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2.2 Procedure: Systematic Literature Review Strand
2.2.1 Systematic literature review process
The review was undertaken using a rigorous, systematic six-stage process. The methodology for the review was
informed by relevant frameworks such as those proposed by the Evidence for Policy and Practice Information
and Co-ordinating Centre (EPPI-Centre) (e.g. Gough, 2007), the Preferred Reporting Items for Systematic
Reviews and Meta Analyses (PRISMA) (e.g. Moher et al., 2009), and the authors’ previous systematic review
(Bond et al., 2013). Key elements of the systematic review process are outlined in Figure 1.

Figure 1: Systematic review process
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2.2.2 Review Stage 1: Literature searching
Before beginning the literature searching, the types of document that should be included in the review and
the search terms used to locate them were established. This process took place in June and July 2013. With
regard to the former, it was decided that a document could be included if it had been published and was
peer reviewed. Journal articles were included but books and book chapters were excluded from the search.
Following discussions with the NCSE Advisory Group the journal Good Autism Practice was also included
as a separate search as it is not indexed in the major databases.
Search terms were then developed to locate the documents identified above. The search terms were divided
into seven categories:

•
•
•
•
•
•
•

terms relating to ASD
terms relating to the population under study (children, young people and families)
terms relating to outcomes
terms relating to educational provision
terms relating to age/stage of schooling
terms relating to type of study
terms relating to assessment.

A list of words and/or short phrases was then generated by the research team to capture terms in the
categories listed above. For consistency, the initial list of terms was drawn from the Parsons et al. (2009)
review. The search terms were then revised with the NCSE Advisory Group. Revisions included: the merging of
outcomes and assessment into one category; the addition of terms curriculum-based assessment, summative
assessment, formative assessment, behaviour and emotional to the outcomes and assessment category; the
revision of educational provision to include intervention type and bilingual education; the revision of terms
for age/stage of schooling to include, crèche and early years setting/centres; the revision of terms for type
of study to include teaching, questionnaire, qualitative research, case studies, reviews, meta-analysis; and the
further definition of terms for home, community and school/college-based settings.
The search terms were then trialled across search engines by a member of the research team in consultation
with the lead researcher to establish whether they consistently returned a set of pre-identified papers, which
ensured that the search terms were fit for purpose. The final list of search terms agreed with the Advisory
Group is shown in Table 1. The final search terms for ASD were altered slightly during the database searches in
order to permit more efficient searches according to search engines. These changes are shown as ‘actual search
terms’ in Table 1.
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Table 1: Search terms for the literature review
Category

Related terms

ASD AND (title and abstract)
AND
(Actual search terms (OR):
Autis*; ASD; ASC; Asperge*; HFA;
PDD; PDD-NOS; Rett disorder; Rett
syndrome; Rett’s disorder; Rett’s
syndrome; childhood disintegrative;
pervasive developmental disorder)

Autistic spectrum disorder/s (ASD/s) OR autistic spectrum conditions
(ASC/s); autism spectrum disorders; (classic) autism; autistic; atypical
autism; Asperger(s) syndrome (AS); high functioning autism (HFA); pervasive
developmental disorders (PDD); pervasive developmental disorder not
otherwise specified (PDD-NOS); Rett’s/Rett syndrome/disorder; childhood
disintegrative syndrome; Kanner’s autism/syndrome

Children and young people
AND

Infant OR toddler; preschooler; young children; child*; middle childhood;
pupil/s; youth; student/s; pre-adolescents; learner/s; adolescent/s;
teenager/s; young people; young adults; girl(s); boy(s); individuals

Outcome and assessment
AND

Learning; behavior/behaviour OR participation; improvement; gains;
outcomes; attainment; progress; development; results; benefits;
effectiveness; fail; follow-up; success; achievement; engagement; motivation;
attitude; drop-out; confidence; self-esteem; attendance; inclusion; self-care;
skill; independence; social; generalisation; generalization; increase; decrease;
modification; output; emotion; emotional; curriculum-based assessment;
summative assessment; formative assessment; educational assessment;
assessment with schools

Terms for educational provision
(place/type of provision)
AND

Instruction OR pedagogy; multidisciplinary; teaching/classroom methods/
approaches; educational practices OR strategies; curriculum; classroom/
learning environment; home school/ing; educated other than at school
(ETOS); educated outside of school; home educated; home tutoring;
playgroup; comprehensive; mainstream/ing; ordinary; inclusive education;
inclusive education/al (programme/s); integrated; reverse integration; dual
enrolment; individual education plan (IEP); ABA school/class; resource
teacher; special needs assistant; segregated; special school/class/unit;
specialist; teacher/staff/classroom assistant training; outreach; community;
bilingual; intervention type; programme type; pupil referral unit; school

Terms for age/stage of schooling
AND

Early years setting/centre/center OR early provision; early intervention;
foundation; preschool; nursery; infant; reception; kindergarten; elementary;
first level; junior; primary; middle school; high school; secondary; second
level; college; third level; education; tertiary; further; higher; university;
continuing; post-primary; institute of technology; post-school; lifelong;
crèche

Terms for type of study
AND

Intervention OR evaluation; training; learning; skills; development; tutoring;
mentoring; tuition; curriculum program/me; survey; course; teaching; review;
meta-analysis; qualitative research; quantitative research; interviews;
questionnaires; case study; longitudinal; cross-sectional; trial

Exclusion terms
NOT

ALL FIELDS: pharmacology; psychopharmacology; immunisation; MMR;
genetics; pesticide; peptide; Cortical; fragile X; XXY;
TITLE and ABSTRACT: epidemiology; neural; psychological assessment;
clinical; medical; screening; prevalence; eating (disorder); sleep (disorder)
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Literature searches were undertaken between July 25th, 2003 and August 26th, 2013, using education,
psychology, science and social science databases and web searches. Hand searches of Good Autism Practice
were also included. The 15 databases searched included the five databases used in the Parsons et al. (2009)
review (Psycinfo; Education Resources Information Centre (ERIC); Australian Education Index; British Education
Index; ISI Web of Knowledge) plus 10 additional databases (Expanded Academic ASAP; Cochrane Library;
Applied Social Sciences Index and Abstracts (ASSIA); Scopus; Science Direct; Education: A Sage full text
collection; Psychology: A Sage full text collection; Communication Studies: A SAGE Full-Text Collection; ZETOC;
Education Research Abstracts Online). In addition, web searches were undertaken using Google Scholar,
Education-line, NCSE’s research database, Research Autism’s publications database, OECD Education at a
Glance, EPPI-Centre and Open Doar.

2.2.3 Review Stage 2: Reference harvesting
From August to October 2013, studies found during the initial searches were used to identify other studies
that might be relevant to the review, through a process of reference harvesting. Throughout the review
process, stakeholders who had an interest in contributing to the review were invited by NCSE to contact the
research team with suggestions for articles for inclusion. Although a large number of references were passed to
the research team, no new studies were added, as those studies which met inclusion criteria had already been
identified through the database searches. In total, 6,232 hits were identified from across all the databases
searched (including Google scholar), or through the process of reference harvesting. Of these, 1,141 records
were screened after duplicates were removed. A further 120 studies could not be located despite efforts to
source these through the inter-library loan system. Full text copies of articles were obtained. Therefore, 1,021
studies remained for screening in relation to the inclusion criteria.

2.2.4 Review Stage 3: Application of inclusion criteria
Throughout the searching process (August to October 2013), the resulting hits were filtered to select studies
to be included in the review. In order for a study to be retained, it had to meet the inclusion criteria outlined in
Table 2.
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Table 2: Inclusion criteria
Inclusion criteria – studies included met all of the following:
Scope

Study type

Time and place

IC1

Includes more than one child or young person with ASD (which can include
PDD-NOS).

IC2

Includes a researcher-manipulated intervention.

IC3

Has educational utility either by a) explicitly considering the educational
implications of the intervention or b) has at least one outcome measure about
the child/young person in an education context.

IC4

The intervention takes place in the home, community, clinic or in school/collegebased settings.

IC5

Is empirical, i.e. includes the collection of quantitative or qualitative data.

IC6

Reports at least one outcome measure about the children or young people with
ASD.

IC7

Written in English.

IC8

Published after 2007 (dated 2008–13).

A study was not included within the review if it met the exclusion criteria outlined in Table 3.

Table 3: Exclusion criteria
Exclusion criteria – excluded studies met one or more of the following:
EC1

Includes one or no children/young people with ASD.

EC2

Reports on an intervention that is not researcher-manipulated, or reports on no
intervention at all.

EC3

Does not provide evidence of educational utility of the intervention.

EC4

Reports no outcomes measures about the children/young people with ASD.

EC5

Not concerned with educational provision that takes place in the home,
community, clinic or in school/college-based settings.

Study type

EC6

Descriptions, development of methodology, commentary or opinion not based
on empirical studies or single case studies. Does not involve the collection of
quantitative or qualitative data.

Time and place

EC7

Not written in English.

EC8

Not dated 2008–13.

Scope

Further description of the inclusion criteria is provided below.
IC1: To be included in the review, participants had to be between birth and 22 years of age and have a
diagnosis of ASD, Asperger(s) syndrome (AS); high functioning autism (HFA); pervasive developmental disorders
(PDD) or pervasive developmental disorder not otherwise specified (PDD-NOS). Individuals who had ASD
with a co-occurring condition such as ADHD or intellectual disability were also included in this review. To be
included, studies needed to include at least two participants with ASD.
IC2: The participants needed to take part in an intervention, which was formally evaluated by the
researcher(s). Interventions that were described, perhaps in a practitioner discussion paper, but not evaluated
as part of a research study were not included.
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IC3: For inclusion in the review, the educational utility of the intervention needed to be considered. This was
the most subjective aspect of the inclusion criteria but it was agreed to be important given the educational
focus of the review. It was operationalised by evidence of either utility or effectiveness in the educational
context.

IC3(a) Utility
Explicit consideration of the educational utility of the intervention EITHER through interviews or
questionnaires with staff within the child’s education setting about the utility of the intervention (which
might include social validity measures) OR clear involvement in, or delivery of, intervention by school staff or
peers.

IC3(b) Effectiveness in the educational context
The study included at least one outcome measure focusing on the child within the primary education setting,
e.g. observations, questionnaires, or interviews with staff and/or peers. (This could include generalisation, but
needed to be more than just moving to another physical setting within the child’s school: it must involve
some engagement in that setting, such as involvement in typical routines, or interactions with peers or staff.)
This criterion resulted in the exclusion of studies that only evaluated medication or did not evaluate the
impact of the intervention in the child’s education context. Examples of how this criterion was operationalised
are presented in Appendix D.
IC4: The intervention needed to take place in the child’s home, community, clinic or in educational settings
(school or college). As shown in Table 2, this criterion included a wide range of settings where education took
place, from early years to tertiary education.
IC5: To be included, a study needed to report primary quantitative or qualitative outcome data. This criterion
meant that a wide range of quantitative research designs were included such as RCTs, quasi-experimental
studies and single case experimental designs. Types of single case or single subject designs included in this
research were multiple baseline, alternating treatment, multiple probe and withdrawal of treatment (see
glossary for definitions). The criterion also allowed for the inclusion of qualitative and mixed methods studies,
although only one mixed methods study and no qualitative studies met the inclusion criteria.
IC6: This criterion also ensured a wide variety of outcome data were considered, ranging from quantitative
frequency counts of observed behaviours or standardised assessment scores through to semi-structured
interviews. On this basis, research that used secondary data such as meta-analyses or systematic reviews was
excluded from the main review and used for reference. To be included, studies needed to include at least one
outcome measure relating to the child with ASD, such as observation of specific behaviours or their score on a
test such as the Social Skills Rating System (Gresham and Elliot, 1990). Studies were excluded where outcome
measures did not relate to the child, for instance measures of adult competence in delivering an intervention.
IC7 and IC8: The scale of the review meant that included studies were limited to those published in
English between 2008 and 2013. The publication date criterion has led to the review focusing on current
developments in ASD research but not providing a comprehensive overview of ASD interventions over a longer
period of time.
Three members of the research team, excluding the lead investigator, were involved in applying the inclusion
criteria to the 1,021 studies. Fifty studies were jointly coded as part of a pilot by three members of the team
and any studies where the coders were unsure were discussed with the lead investigator. This process led to
revisions of the educational utility criterion and recoding. Fifty new studies were then coded by two of the
coders using the revised criteria until agreement on all the studies was achieved. This process resulted in five
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per cent of all included studies being coded by two members of the research team. Two members of the
research team coded all remaining studies independently, with moderation between them where there was
uncertainty. The lead researcher also checked 10 per cent of the included and excluded studies, with 94 per
cent agreement with the coders’ original assessment. Studies that met the inclusion criteria were transferred
and saved into a bibliographic application (Mendeley Desktop, 2008).
From the total of 1,021 studies screened in relation to the inclusion criteria, 176 were retained for inclusion
in the review. The 845 excluded studies are listed in Appendix B by exclusion criteria.

2.2.5 Review Stage 4: Development of coding framework
The 176 studies selected for inclusion in the review were coded using the specially designed and trialled
framework for this review. The coding framework was devised by the research team with the aim of accurately
describing the sample, focus, methods, intervention, quality and findings of each study in a systematic way.
The framework collected both descriptive and evaluative information about each included study.
Descriptive information included: the study’s author(s); year of publication; methodological approach; aims;
sample (including ages of children, details regarding type of ASD diagnosis and whether parents were involved);
intervention setting; details of the intervention; details of quantitative and/or qualitative outcome measures
used; and changes to the nature of the problem following intervention.
Evaluative information came from coders’ assessment of:

•
•
•

quality of the evidence
methodological appropriateness of the evidence to the review aims
effectiveness of the intervention.

The reviewers acknowledge that these evaluations reflect only what was available within the published review
study and that the primary research may indeed have contained many features of high quality research. It
is also important for readers to bear in mind that studies reported in this review are more likely to report
positive results for interventions, as these studies are more likely to be accepted for publication than those
reporting negative outcomes. However, quality evaluations of the available evidence are essential to building a
sound evidence base for ASD interventions (National Autism Centre, 2009). For example, where an evaluation
shows the intervention to be effective, it is important for another practitioner to have sufficient information
to be able to replicate that intervention with fidelity. Similarly, an ASD intervention evaluation requires a clear
focus on a well-defined problem area and participant sample. ‘Community sampling’ (e.g. using client groups
referred to community services) may mask the effectiveness (or ineffectiveness) of the intervention with
certain sub-groups as there is less control over who is included in the research sample. This may mislead the
practitioner as to the likely effectiveness of the intervention with particular client subgroups.

Quality of the evidence – quantitative studies
Criteria on which the quality of the evidence from quantitative studies was judged were drawn from the
American Psychological Association (APA, 2006) and criteria developed by Reichow, Volkmar and Cicchetti
(2008) for evaluating evidence-based practices in ASD. Given the scale of the review, it was decided in
consultation with the Advisory Group to use the APA criteria as the basis for the quantitative coding
framework. The APA criteria do not have separate criteria for evaluating different types of quantitative research
designs such as group designs (where one group receiving an intervention might be compared with another
group who do not receive the intervention) and single subject designs (where the child may act as their own
control by experiencing different conditions in a systematic way).
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Rating systems such as that of Reichow, Volkmar and Cicchetti (2008) are available for evaluating single case
experimental designs and group designs and these have been used to rate the quality of group and single
case designs separately in some larger scale ASD intervention reviews (Wong et al., 2013). However, using one
framework informed by discussion of group and single case evaluation criteria was agreed as appropriate with
the Advisory Group for the current review. This approach has also been applied successfully in other reviews
(e.g. Bond et al., 2013). The application of the agreed criteria did not preclude particular types of studies from
scoring high on quality. Two single case experimental design studies as well as a number of group design
studies did achieve ratings of ‘high’ for quality.
Some quality rating systems also compare effect sizes for outcome measures. This offers a more standardised
approach for comparing outcomes, but is also relatively time consuming and has not been routinely
undertaken in other recent large scale systematic ASD reviews, such as Wong et al. (2013). Calculation of
effect sizes was not undertaken in the current review given its smaller scale.
All six criteria from the APA guidance and three from Reichow et al. (2008) were used in developing the
quantitative evaluation criteria. Of the Reichow et al. criteria, one was from their primary group designs
criteria, which are deemed essential for demonstrating validity of a study. Two were from their secondary
criteria for group designs, criteria that are deemed important but not essential to the validity of a study. The
secondary social validity criterion refers to factors such as whether the intervention took place in a natural
context or included customer satisfaction measures.
One point was awarded to a study for each of the criteria met. A study could be allocated two points if the
intervention group was compared with a control or comparison group that did not receive the intervention,
or if more than one outcome measure was used. Studies could achieve a maximum score of 11 points.

Table 4: Quality of evidence criteria (quantitative studies)
Criterion

Maximum
number
of points

Use of randomised group design

1

Focus on a specific, well-defined disorder or problem

1

Comparison with treatment-as-usual, placebo, or less preferably, standard control

2

Use of manuals and procedures for monitoring and fidelity checks

1

Sample large enough to detect effect (from Cohen, 1992)

1

Use of outcome measure(s) that have demonstrable reliability and validity

2

Study gives details of participant characteristics (Reichow et al., 2008) (primary)

1

Attrition rates did not differ between groups more than 25 per cent (Reichow et al., 2008)
(secondary)

1

The study has evidence of social validity (Reichow et al., 2008) (secondary)

1

If a quantitative study scored between 0 and 3 points, it was categorised as ‘low quality’. A score of 4–7 was
categorised as ‘medium quality’ while one of 8–11 was categorised as ‘high quality’.
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Quality of evidence – qualitative studies
Criteria on which the quality of qualitative studies was judged were drawn from Spencer et al. (2003),
Henwood and Pidgeon (1992) and Reichow, Volkmar and Cicchetti (2008). One point was awarded to a study
for each of the criteria it met, with a maximum score of 13 points. Criteria were:

•
•
•
•
•
•
•
•
•
•
•
•
•

appropriateness of the research design
clear sampling rationale
well-executed data collection
analysis close to the data
emergent theory related to the problem
evidence of explicit reflectivity
comprehensiveness of documentation
negative case analysis
clarity and coherence of the reporting
evidence of researcher–participation negotiation
transferable conclusions
evidence of attention to ethical issues
social validity.

If a qualitative study scored between 0 and 5 points, it was categorised as ‘low quality’. A score of 6–9 points
was categorised as ‘medium quality’ while a score of 10–13 points was categorised as ‘high quality’.
Studies that employed mixed methods were coded on both quantitative and qualitative quality criteria and
were awarded the higher quality rating in the case of evaluation disparity.

Methodological appropriateness of evidence
Drawing upon Gough (2007), each study was evaluated as ‘high’, ‘medium’ or ‘low’ quality according to its
‘methodological appropriateness’ in relation to the review questions. The criteria for these are shown in Table 5.

Table 5: Methodological appropriateness criteria
Methodological appropriateness

Maximum
number
of points

A clearly defined sample

1

A sound intervention approach
Comprised of one point each for:
• a clear theoretical rationale and/or evidence base for the intervention
• sufficient information provided for the intervention to be replicated.

2

Use of objective measures
Comprised of one point each for:
• Relating to the specific focus concern for the children with ASD, e.g. use of a social skills
measure for a social skills intervention
• Relating to the educational application of the intervention itself, e.g. teacher questionnaire
regarding utility.

2
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If a study scored between 0 and 2 points or 3 points but without scoring on all three aspects it was
categorised as ‘low appropriateness’. If a study scored 3 points (with at least 1 point per criterion) or 4 points
on 2 criteria, it was assessed as ‘medium appropriateness’. If a study scored 4 (with at least 1 point per
criterion) or 5 points it was categorised as ‘high appropriateness’.

Effectiveness of the intervention
Drawing on Gough (2007) again, evaluation of effectiveness took account of the extent to which the
intervention was effective.

Table 6: Evaluation of effectiveness
Effectiveness
The intervention had no or a negative effect, or did worse than control/against prediction.

Score
Low

The intervention had a positive effect and no control OR where one intervention was predicted
to perform better than another but both interventions performed equally well.

Medium

The intervention was better than control or comparison intervention but only if the finding was
as predicted.

High

The trialling of the coding framework included training, moderation and framework modification, followed by
an inter-coder reliability check. In total, there were four versions of the coding framework before the final, fifth
version was established. The first version was trialled with three papers selected at random from the Mendeley
database. As a result of this initial exercise, the quality criteria were refined, and the same three papers were
recoded. A further five studies, representing different research designs and foci were then coded, resulting
in changes leading to versions three and four of the framework. Changes at this stage focused on ensuring
information could be captured accurately, such as the diagnosis of the participants taking part and the focus
of the intervention. An inter-coder reliability check was then conducted. Eight new papers were coded by three
researchers using the final, fifth version. Across studies, an overall Cohen’s kappa inter-coder reliability coefficient of 0.87 was calculated (with even the lowest framework element at kappa value 0.70), indicating very
high inter-coder reliability. Following the inter-coder reliability check, final minor clarifications were made to
the fifth version of the coding framework to ensure consistency of coding.

2.2.6 Review stage 5: Using the coding framework
All of the 176 studies included in the review were coded between October 2013 and January 2014, using
version five of the coding framework. Studies were coded as they were added to the Mendeley database, from
which research assistants selected studies to code. To code a study, a research assistant read it thoroughly
and sought the information relevant to the review, as outlined in the coding framework. As far as possible,
information was recorded verbatim, to minimise the research assistant’s own interpretation of the data. Any
information that was considered to be potentially significant but that did not fit the categories of the coding
framework was placed in a separate ‘notes’ column at the end of the framework. Any concerns about a study
(e.g. whether the study used a clearly defined sample) were recorded in Mendeley and followed up by the
research assistant in consultation with other research team members. Regular checks of the coded data were
conducted by the lead research assistant to ensure that the framework was being completed correctly, and any
discrepancies or inaccuracies were discussed with the coder and amended as necessary. As part of the checking
process, the lead research assistant would also check a sample of the coded studies every week to see whether
the information coded accurately reflected the content of the journal article. Any discrepancies were discussed
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at the fortnightly meetings where the research assistants discussed any issues that had arisen during the
coding process.
In this review, a study was included if it was reported as being at least medium in terms of quality of evidence,
was at least medium level in terms of methodological appropriateness to the review and at least medium level
in relation to the effectiveness of the intervention. These 85 studies are described in Chapter 3.

2.2.7 Review stage 6: Presentation and description of review findings
Once all of the studies included in the review had been coded using the framework, the information from
the coding exercise was used to:

•

describe the range of quality, methodological appropriateness and effectiveness of studies to the
review;

•

identify within high, medium and low quality studies, the target sample, research design, intervention
approach, measures and outcomes of each study, together with an evaluation of methodological
appropriateness and effectiveness to the evaluation of what works best in the provision of education
for persons with ASD; and

•

identify a pool of studies from which reasonably confident conclusions may be drawn about what
works best in the provision of education for persons with ASD.

Appendix B describes the 91 studies that were not assessed as being at least medium in all areas and the
basis upon which each study was excluded.

2.3 Procedure: Case Study Strand
2.3.1 Overview
In order to systematically select five countries/jurisdictions to be included as case studies, the research
team developed a set of ‘best practice’ criteria, which included general and ASD specific elements (these
are described in more detail in Appendix F). It was planned that these criteria would inform the selection
of countries/jurisdictions.
In order to collect data on policy and practice at a country/jurisdiction level, the research team also developed
a case study template. The template enabled data to be collected by age group according to a number of
categories such as types of educational settings, legislation, teacher education and outcomes (for the full
template see Appendix G). The template was trialled with one country (England) and revised accordingly.
Following the initial trial and revisions of the template, a scoping exercise was undertaken of 13 countries.
This phase involved web searches of policy and practice in countries/jurisdictions identified by the Advisory
Group and research team using an abbreviated template (see Appendix H). This scoping exercise aimed to
identify a shortlist of countries for potential selection as case studies and consider them in relation to the best
practice criteria. However the scoping exercise highlighted that data were limited for many of the countries/
jurisdictions included in the exercise. For instance, in some cases children with ASD were not identified as a
discrete group for data collection purposes and in some countries provision was determined at a more local
level, thereby restricting data available at the national level. This meant that there were insufficient data
to consider countries according to the best practice criteria, and recommendations were made regarding
countries that could be included on the basis of best available data, and countries that reflected a range
of approaches to provision for pupils with ASD.
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2.3.2 Case study data collection
Once the final shortlist of five countries/jurisdictions had been agreed by the Advisory Group, the findings
from the scoping exercise were added to the case study template, and searches were made for relevant data
to complete the template. This involved:
(a) identification of policy documentation and ‘grey’ literature pertaining to each country2
(b) information and data from national and international websites
(c) emailing identified contacts
(d) verification of case studies.
(See Appendix F for a detailed description of this process.)
Although a thorough data collection process was undertaken, limitations identified during the scoping exercise
were evident during the data collection for the main case studies. Information was frequently not collected
in relation to particular criteria if it could not be located or was not available in a format that could be shared
with the research team. Due to the number of gaps in the case study data it was decided with NCSE to include
these data in an Appendix (see Appendix F).

2.4 Procedure: Guidance Strand
Given the growing prevalence of ASD, an increasing number of guidance documents have been developed at
national and/or local jurisdiction level in recent years in order to inform the development of national or local
education policy and provision. However, there is a lack of research regarding the content and purpose of best
practice guidance. A survey of best practice guidance was therefore included as part of this review in order
to inform understanding of its content and purpose and identify ways in which different types of research
evidence and expert opinion inform this documentation. Guidance documents were collated while the
research team were undertaking web searches and scoping exercises to inform the case study selection and
during the development of the case studies. Evaluation of the research from the systematic literature review
strand also assisted in identifying good practice guidance, through sourcing best practice guidance documents
referred to in academic articles. A total of 15 guidance documents were found. These documents came from
the US, Australia, England, Northern Ireland and Canada.
A framework was developed by the research team to summarise and evaluate the guidance identified
during the search processes (see Appendix E). As the best practice guidelines are not primary evidence, may
not be grounded in evidence, and may not make recommendations that are ‘testable’ in the same way as
the literature review interventions, they are treated as a separate strand of the research report. Guidance
documents were included in the current strand if they were:

2
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•
•
•

dated 2008–13 only

•
•

published/available in English

focused on, or had specific reference to, children and young people with ASD
focused on educational provision (broadly defined as home, community or school/college-based
settings)
stand-alone published documents or downloadable pdfs or word documents.

‘Grey literature’ refers to material that has not been commercially published in books and journals.
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Guidance documents were analysed using content analysis (Hsieh and Shannon, 2005). The analysis of the
documents focused on key aspects that linked directly to key areas related to the review questions. Each
guidance document was screened according to a format agreed with the Advisory Group and included the
following headings:

•
•
•
•
•
•

date of publication
developer(s)
guidance given re age range covered and/or setting applicable to
intervention focus of guidelines
evidence used to inform guidance
evaluation of guidance.

This information was tabulated. For each guidance document, evidence was also sought in relation to the
following categories, which, where appropriate, mapped onto ‘best practice’ as described in the case study
strand:

•
•
•
•
•
•
•
•

curriculum
assessment
teacher/professional education
professionals involved
collaboration with parents/carers
transitions
communication, including pupil participation
guiding philosophy e.g. inclusion.

Where this information was present it was summarised within descriptions of each guidance document.
Guidance documents were then evaluated according to their overall relevance to the review and categorised
as follows.

•

Very relevant: wide ranging, well-informed and thorough, includes consideration of policy, research
and practice.

•

Relevant: thorough and well-informed guidance but may be restricted to one area of policy, research
or practice.

•

Moderately relevant: guidance may rely on limited evidence or adopt a narrow or less educational
focus.

•

Least relevant: Unclear sources of evidence and limited focus on education for children and young
people with ASD.

Guidance documents varied according to their purpose and scope. Some guidance documents focused on
provision for people with ASD across a range of areas of provision while others focused on education or
health and some focused on a single issue such as transition. Some guidance documents were informed by a
systematic review of intervention evidence, while others were based on primary evidence. These factors meant
that the documents covered a wide range of areas and some guidance documents were more relevant to the
review than others (which is reflected in the categorisation system).
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2.5 Data Synthesis
Each chapter concludes with an implications section, which draws together themes from that chapter.
Implications for practitioners, by setting type, and for researchers and policy makers are considered. The final
chapter of the report provides a synthesis of the common themes and unique contributions of each of the
three strands of this research. Implications are drawn together from the three strands. The report concludes
with six key implications for the education of children and young people with ASD in Ireland.
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3 Results: Systematic Literature Review
3.1 Overview of Included Studies
3.1.1 Quality and type of studies
As described in the methodology chapter, 176 studies were assessed as being eligible for the review and rated
on a scale of high, medium or low on three criteria: quality, methodological appropriateness and effectiveness
of the intervention. These criteria are described below.

•

The quality of evidence criterion related to the methodology used to conduct and report the research,
and was assessed through application of quantitative or qualitative evaluation criteria, or both in the
case of mixed method studies.

•

The methodological appropriateness criterion related to the extent to which the research was able to
address the review questions posed for this research.

•

The effectiveness of the intervention criterion assessed the extent to which the intervention was
effective.

A total of nine studies scored high on all criteria (these are marked with an asterisk (*) in the tables in this
section), and a further 76 studies scored at least medium on all criteria. These two groups of studies are
reported as ‘best evidence’ studies, and are presented in the following sections. Those studies which scored
low on one or more criterion are included in Appendix B, along with their scores for each criterion. These scores
reflect relevance to the current review and are not necessarily a reflection of the overall quality of the research
conducted.
Although qualitative and mixed methods studies were among the 176 studies that were coded for the review,
their numbers were small. No qualitative studies and only one mixed methods study are included in the final
85 best evidence studies. The lack of qualitative and mixed methods studies relevant to the review represents
a significant gap in the current literature. This has been identified as a gap in ASD research to date (Bolte,
2014). In relation to research design, 54 studies included in the review used single case experimental designs,
while 30 studies were RCTs or quasi-experimental studies and one study used mixed methods. The number
of participants involved in studies tended to be relatively small. Intervention sample sizes ranged from two
to 177 participants and in 55 studies there were four or fewer participants.
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3.1.2 Country of origin
As can be seen in Table 7, the majority of studies included in the review took place in the US. Where there
were multiple authors from different countries the place where the intervention took place was used to
categorise the country of origin.

Table 7: Included studies by country of origin
Country

Number of studies

Country

Number of studies

US

65

Taiwan

1

UK

7

Canada

1

Australia

2

Netherlands

1

Norway

3

South Africa

1

Ireland

2

Israel

1

Italy

1

3.1.3 Studies by age group and focus of intervention
The research team considered how the data from the 85 best evidence studies could best be reported and it
was decided, in consultation with NCSE, to present studies according to focus of intervention throughout this
review. Presenting the data in this way enables similar interventions from different theoretical approaches to
be grouped together (Stahmer, 2014) in order to provide a clear overview of all of the evidence in each area.
Presentation by intervention focus was also used in a recent review by Wong et al. (2013). The current review
includes fewer studies as the review period covered fewer years than those in the Wong et al. review. However,
the intervention categories used in the current review have been broadly mapped onto those used by Wong et
al. (2013) to increase consistency and comparability.
Presentation by age group was also considered as a means of making the review easier to navigate for
practitioners. However, as can be seen in Table 8, overlaps between age groups would have made this form of
presentation more difficult. An overview of the number of review studies by age group and focus intervention
is provided in Table 8.
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1

8

7

3

3

1

23

4

0

0

0

0

0

4

Pre school

5–8 years

9–12 years

13–16 years

*5–16 years

16+ years

Total

5

0

1

0

1

2

1

Play

10

1

2

0

1

1

5

Communication

17

0

4

0

4

7^

2

8

0

0

2

1

4

1

Challenging/ Preinterfering
academic/
behaviour
Academic

1

0

0

0

0

1

0

School
Readiness

1

0

0

1

0

0

0

Cognitive

2

0

0

0

0

2

0

Adaptive/
Self-help
skills

1

0

0

0

0

1

0

Motor

13

0

1

0

0

3

9

Comprehensive

85

2

11

6

14

29

23

Total

Note: Studies marked with an asterisk (*) did not fit into the age group categories. One study (marked with the symbol ^), Cale et al. (2009), includes three smaller studies but these are counted
here as one piece of research.

Social

Focus of intervention

Joint
Attention

Age group

Table 8: Included studies by focus on intervention and age group
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Following Wong et al. (2013), the intervention foci in the current review are defined as follows.

•
•
•
•
•

Joint attention: behaviours needed for expressing interests and/or experiences.

•
•
•

Pre-academic/academic: performance on tasks typically used in school settings.

•
•

Adaptive/self-help skills: independent living skills and personal care skills

Social: skills needed to interact with others.
Play: use of toys or leisure materials.
Communication: the ability to express wants, needs, choices, feelings or ideas.
Challenging/interfering behaviours: decreasing or eliminating behaviours which interfere with the
individual’s ability to learn.
School readiness: performance during a task that is not directly related to task content.
Cognitive: performance on measures of intelligence, executive function, problem solving, information
processing, reasoning, theory of mind, memory, creativity, or attention.
Motor: movement or motion, including fine and gross motor skills, or related to sensory system/
sensory functioning.

In the current review no studies were found for the mental health or vocational categories used by Wong et
al. (2013). In addition to the categories used by Wong and colleagues, a group of studies were also included in
the current review to reflect the range of comprehensive intervention approaches. Recent documents such as
the Missouri Autism Guidelines Initiative (2012) also included a comprehensive interventions category in their
review. These can be defined as:

•

interventions that address the needs of children and young people across more than one intervention
focus area.

As the comprehensive interventions are designed to have an impact across a number of skill areas, these are
presented by age group rather than by intervention focus in this chapter of the report.
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3.1.4 Intervention type
A wide range of interventions are included in the current review. Table 9 summarises the number of studies
within each intervention focus.

Table 9: Studies by intervention focus and type
Intervention

Number
of studies

Intervention

Joint attention

4

Communication interventions

Social interventions

Number
of studies

Video modelling

4

Social initiation training

4

PECS

3

Computer-assisted emotional
recognition

3

Behavioural communication
approaches

2

Peer-mediated interventions

9

Peer mediated

1

Multi-component social interventions

6

Pre-academic/academic skills
interventions

Consultation

1

Discrete skills teaching (behavioural)

4

Computer assisted

2
2

Play-based interventions
Lego Therapy®

2

Multisensory

Play-based interventions

3

Comprehensive interventions

Challenging/interfering behaviour
interventions

Comprehensive pre-school
interventions

10

Behavioural interventions

7

Comprehensive school-based
interventions

3

Narrative interventions

5

Cognitive

1

Self-monitoring

2

Motor skills

Computer assisted

2

Aquatic

Yoga

1

School readiness

1

1

Adaptive/self-help
Computer-assisted instruction

1

Visual cueing

1

The category of multi-component social skills interventions describes a package that includes more than one
intervention to address social skills, such as a child-focused intervention and a parent intervention to assist the
child in developing their social networks. One theme, not captured in the above table, is that, across a number
of behaviourally based studies, functional analysis of behaviour was used prior to intervention. Computer
assisted interventions also took place across different intervention foci; these included a range of techniques
such as video modelling, video-self monitoring, specific computer programmes and speech generating devices.
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3.2 Presentation of Data and Interpretation
The tables in the next section provide detailed information in relation to each study to assist the reader
in making comparisons between them. The tables include author(s) of study and country of origin. To aid
interpretation of the studies they have also been rated according to effectiveness of the intervention, as
described in Table 10. These ratings correspond directly with the effectiveness criteria described in the
methodology section. To be included as best evidence, all studies needed to score at least medium for
effectiveness. To assist the reader, studies have been given a rating of + to indicate medium effectiveness or
++ to indicate high levels of effectiveness. These ratings are included in the outcome column for each study.

Table 10: Effectiveness of intervention – ratings
Description of effectiveness of intervention

Rating

The intervention had a positive effect and no control, OR where one intervention was predicted
to perform better than another but both interventions performed equally well.

+

The intervention was better than control or comparison intervention, but only if the finding was
as predicted.

++

Not all of the studies identified as ++ were also scored as best evidence (*), as the ++ rating only relates to
the effectiveness of intervention criterion. Some studies with a ++ rating, whilst scoring high for effectiveness
of intervention, did not achieve consistently high scores for quality of evidence or methodological
appropriateness in relation to the current review.
The remaining columns of each table are:

•
•

focus/aim, which refers to the researcher’s identified aims;

•

setting, which refers to where the study took place, such as mainstream, special or resourced
mainstream school;

•

intervention sample, which describes the number of participants and the researchers’ description
of the nature of the children/young people’s ASD;

•

intervention, which describes the intervention which took place and where available includes duration
and frequency (duration is not specified in quite a few single case experimental studies as the duration
of these interventions often varied for individual children);

•

outcome, which outlines the researchers’ outcome findings in relation to children/young people with
ASD and social validity measures, if available; and

•

follow up, which describes whether any follow up took place after the intervention had finished.

study design, which refers to the type of study undertaken such as an experimental design or a single
case experimental design (descriptions of study designs reported in the tables are those given by the
study authors);

There was substantial variability in the way that information regarding setting type and participants was
presented in the individual studies. Regarding setting type, additional detail is provided where available. The
term ‘resourced mainstream’ is used to refer to a small class located within a mainstream school, with access
to mainstream classes as appropriate; ‘mainstream’ refers to pupils included within mainstream classrooms;
‘special school’ refers to a specialist provision for a particular group of children, which is likely to be delivered
in smaller classes.
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In order to report participant characteristics as consistently and informatively as possible, studies are described
as follows.

•
•
•

For studies with 2–4 participants, actual ages are provided if available.

•

Numbers of male and female participants are reported if available.

For studies with larger numbers of participants, a mean age is provided.
Diagnostic descriptions used by the researchers are reported and the basis for the diagnosis, either
a prior diagnosis or reassessment as part of the research, is provided.

Where information was not available in the above format, the participant information provided by the
researchers is given. The following sections present the individual studies in tables according to intervention
focus. If more than one study is included in a category, this is followed by a summary of outcomes for that
section. Due to the timeframe for this review, it was not possible to compare intervention effectiveness over
time, or to describe interventions using terms such as established or promising, as has been done in previous
reviews. For consistency within this review, the terms ‘most’, ‘moderate’, ‘some’ and ‘a small amount’ regarding
evidence are therefore used to consistently describe the amount of evidence for different interventions. The
amount of evidence needed to be included in each of these categories is described fully in Section 3.14. Where
possible, implications relating to particular age ranges are highlighted if sufficient data are available to draw
conclusions.
When interpreting studies, it should be borne in mind that individual child factors and intervention
characteristics are likely to make some interventions and particular combinations of interventions more
appropriate for a particular child at a particular time.
In the tables in this section, the term ‘significance’ is also used to refer specifically to statistical significance.
This is where statistical tests are used to identify whether outcomes can be attributed to the intervention or
to chance. Statistically ‘significant’ describes those outcomes that are much more likely to be attributable to
the intervention than to chance.
The first set of data presented relates to joint attention interventions.
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Focus/Aim

To test whether
an intervention
focused on a
developmentally
based approach
for teaching joint
engagement, joint
attention, and
play skills could
improve social
communication
outcomes.

To investigate if
children with ASD
can learn and
maintain joint
attention skills as
a result of an ABA
based training
protocol.

Research
study and
country

Goods et al.
(2013)
US

Isaksen
and Holth
(2009)
Norway
Mainstream
kindergarten
setting

Four children, with
a prior diagnosis
of childhood ASD
aged 3:8, 4:6, 3:10
and 5:4 years.
Two boys and two
girls.

Seven children
with a prior
diagnosis of ASD.
Mean age 4:3
years with less
than 10 functional
words.
Gender not
specified.

Non-public
ASD special
school

Quasi experimental (control group
TAU of 30 hours
per week ABA)

Single case
experimental
design

Intervention
sample (age, type
of ASD, gender)

Setting

Study Design

Table 11: Joint attention interventions

3.3 Studies Focusing on Joint Attention Interventions

One month
follow up
– results
sustained or
improved.

Effectiveness +
Increased responding to joint
attention (RJA) and initiating
joint attention (IJA) scores,
respectively, from pre-test to
post-test for each of the four
children.
Joint attention
1:1 intervention
delivered by support
staff. One hour daily
for 33–61 days until
training complete.
Intervention focused
on teaching the
children to respond
to joint attention
bids (e.g. another
person smiling and
nodding) and to
teach joint attention
skills in tasks based
on turn taking.

None.

Effectiveness ++
Participants in the treatment
group demonstrated greater
play diversity on structured
play assessment but no
changes on early social
communication scales (ESCS).
Generalised to classroom
with observations showing
more initiation and less time
unengaged.
No significant changes on
measures for ABA group.

Joint Attention
Symbolic Play
Engagement and
Regulation (JASPER)
2x30mins with
researchers twice
a week for 12
weeks alongside
regular classroom
intervention.
Play-based 1:1
intervention to
develop social
communication skills.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)
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To assess changes
in the child’s
engagement,
joint attention,
and play during
and following (i)
symbolic play and
(ii) joint attention
interventions.

Wong
(2013)
US
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33 children
diagnosed with
ASD (validated
with CARS).
Mean age (4:8
months)
12 boys and two
girls.
14 teachers.

61 children (34
in intervention
group) with a
diagnosis of
childhood ASD
(confirmed using
the ADOS). Aged
3:05 to 5:00 years.
48 boys and 13
girls.

Intervention
sample (age, type
of ASD, gender)

Follow up

None.

None.

Outcome

Effectiveness ++
Pre–post independent
coding of videoed structured
play sessions of child with
teacher/parent. Significant
difference between
experimental and control
groups post intervention. JA
with teachers increased for
intervention group and JE
(joint engagement) increased
with mothers for intervention
group children.
Effectiveness ++
Children in the intervention
groups spent significantly
more time in joint
engagement compared
to wait-list control group.
Classroom observation
showed significant increases
in joint engagement, joint
attention responses and
initiations, and symbolic play
acts. The semi-structured
assessments (ESCS and
structured play assessment)
only showed positive
changes in responses to joint
attention. Perceived as an
acceptable intervention by
teachers.

Intervention
(duration, intensity,
modality, delivery)
1:1 joint attention
delivered by
teacher with
weekly supervision
from counsellors.
Intervention for 8
weeks (2x20mins
sessions per
day) focused on
target JA skill and
opportunities for
generalisation.
Joint attention and
symbolic play
8x1 hour weekly
teacher training
sessions focused on
either symbolic play
or joint attention
intervention.
Teacher selected
1:1, group or class
intervention plan
with researcher.

Note: The asterisk symbol (*) indicates a high score for all three dimensions (quality of evidence, methodological appropriateness and effectiveness of intervention).

Self-contained
special
education
classrooms
with 2–8
children.
One lead
teacher and
1–3 support
assistants.

Pre-school
classrooms.

RCT.
Intervention
group regular
pre-school plus
JA intervention.
Control group preschool only.

To assess the
effects of a
pre-school joint
attention (JA)
intervention.

* Kaale,
Smith, and
Sponheim
(2012)
Norway

Quasi
experimental
(wait list control
group, TAU).

Setting

Study Design

Focus/Aim

Research
study and
country
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3.3.1 Findings from the joint attention section
Joint attention (number of studies = 4)
Joint attention interventions with pre-school children represent one form of intervention with the most
evidence in the current review. This group of studies provides evidence for joint attention interventions with
pre-school children across a range of education settings. The studies by Kaale et al. (2012) and Wong (2013)
provide evidence to support joint attention interventions, with Kaale et al. (2012) identified as a best evidence
study. There was some evidence to support generalisation of skills across settings and people but follow-up
data in this category were limited.

Summary

•

40

Joint attention interventions for pre-school children are one of the interventions with the most
evidence in the current review.
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Focus/Aim

To examine the
effects of ‘power
cards’ on the
initiation and
maintenance of
conversational
skills in students
with Asperger’s
syndrome.

To investigate
the effectiveness
of written social
scripts and visual
cues with verbal
elementary-age
children with ASD.

Research
study and
country

Davis et al.
(2009)
US

Ganz et al.
(2008)
US
Special school
for children with
ASD and cognitive
impairments. Two
teachers and 10
children.

Conversation
skills pre-training
phase and data
collection were
conducted
in the child’s
special education
resource room.
Conversational
skills were
introduced to
all students
in a group
instructional
format in a
resource room.

Single case
experimental
(multipleprobe across
participants).

Single case
experimental
(multiple baseline
design).

Setting

Study Design

Three children
aged 7, 8 and 12
years with prior
diagnosis of ASD
or PDD-NOS.
Two boys and one
girl.

Three high
school students
with a diagnosis
of Asperger’s
syndrome.
Diagnoses were
confirmed
by a licensed
psychologist at
intake. Mean age
17 years. Three
boys.

Intervention
sample (age, type
of ASD, gender)

Table 12: Social initiation training (behavioural) programmes

3.4 Studies focusing on social interventions

Social scripts
Five minute group sessions
with teacher.
Each phrase and
accompanying pictures were
typed onto cards. Every 30
seconds, a card was held
up behind the participant’s
partner to prompt the
participant to say the phrase
on the card. The card was
held up until the participant
said the scripted statement.
For perseverative speech a
quiet cue card was used.

Intervention delivered
daily by their teacher
(first author) until learnt.
Students taught in a 1:1
format to use ‘power cards’
(adapted to the student’s
special interest area) with
an accompanying script
to engage in conversation
with their peers. Students
were instructed to keep
the power card and script
with them to refer to when
needed.

Intervention (duration,
intensity, modality,
delivery)
None.

None.

Effectiveness +
Use of scripted
statements increased
during intervention
but reduced to
baseline levels on
return to baseline. One
student’s unscripted
comments increased
during intervention.
All students showed
reduction in
perseverative speech.

Follow up

Effectiveness +
The implementation
of the power card
strategy that
incorporated the
students’ special
interest area
successfully improved
conversational skills
for all 3 students.

Outcome
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Focus/Aim

To assess
whether teaching
initiations
would result in
generalisation
of socialisation
in elementary
school children
with ASD when
an interventionist
was not present.

To examine the
use of written
scripts to teach
children with ASD
to initiate bids for
joint attention.

Research
study and
country

Koegel et al.
(2012)
US

Pollard, Betz
and Higbee
(2012)
US
Two children
attended
university based
pre-school
and other a
mainstream
school class.

Mainstream
kindergarten
classes in
elementary school
settings.

Single case
experimental
(multiple
baseline).

Single case
experimental
(baseline,
teaching, adults
scripted, multiple
scripts).

Setting

Study Design

1:1 intervention with
researcher in school.
Scripted bids for joint
attention were used; these
script were faded-out to
encourage participants to
act independently.

Effectiveness +
Inter observer
agreement 96–98
per cent. All three
learned to initiate bids
for joint attention.
Independent bids
were maintained
during the adult
scripted responses
and multiple-script
training conditions
for all participants.
Generalisation was
limited and required
prompts.

Only
one child
maintained
unscripted
bids at six
week follow
up.

None.

Effectiveness +
Inter observer
agreement 94–95 per
cent.
Phase one
unprompted
initiations and social
engagement rates
increased for two of
the children, and for
all three during phase
two.
Phase one, affect more
positive for two of the
children, and for all
three children during
phase two.

PRT.
Phase one: ‘Facilitated social
play without initiations
training’. Phase two:
‘Facilitated social play with
initiations training’ – this
involved experimenter
prompting the participant
to initiate to the peer(s)
they chose to play with.

Three children
with a prior
diagnosis of ASD
or Asperger’s
syndrome.
Aged 5 years, 5
years and 6 years.
Two boys and one
girl.

Three children
aged 4 years,
4 years and 7
years with a prior
diagnosis of ASD.
Two boys, one girl.

Follow up

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)
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The purpose
of the current
study was
to extend
the research
on teaching
children
with ASD
to respond
to facial
expressions.

Effect of
intervention
on facial
recognition.
Impact of
intervention
on social
behaviours.

Investigating if
mind reading
would help
students with
ASD improve
emotion
recognition
and social
interaction
skills.

Axe and
Evans
(2012)
US

* Hopkins
et al.
(2011)
US

LaCava et
al. (2010)
US

Single case
experimental.

Mainstream
elementary
school.

Specialised
school or
after-school
centre.

School
(setting
not fully
described).

Single case
experimental.

Quasi-experimental
high functioning
autism (HFA) and low
functioning autism
(LFA) intervention and
control groups. Control
groups used drawing
computer software for
equivalent sessions
and duration.

Setting

Study Design

Four children aged
7–10 years.
Mean age 8:6
years, with prior
diagnoses of ASD
(two children)
PDD-NOS (two
children).
Four boys.

24 children in
intervention
group. Previous
diagnoses checked
using CARS and
divided into LFA/
HFA.
Mean 10:07 years.
22 boys and two
girls.

Three children
with prior
diagnosis of PDDNOS. All aged 5:6
years.
Three boys.

Intervention
sample (age, type
of ASD, gender)

Effectiveness +
On Cambridge Mindreading
Face-Voice Battery for Children
(CAM-C), three participants
increased their scores on all
three subscales, but fourth only
increased on two. All improvement
in emotion recognition and mean
levels of positive social interaction.
Staff perceived programme as easy
to use.

None.

None.

Effectiveness ++
Children were assessed on
emotional recognition test,
Benton facial recognition test
and social skills rating system
(SSRS). Compared to controls,
LFA children and HFA children in
the intervention groups showed
improvements across a number of
subscales.

Face Say computer
programme.
Twice a week for
approximately 10–25
min per session over a
period of six weeks, a
total of 12 sessions.
1:1 delivery by
researcher.
Each participant used
mind reading computer
programme for 7–10
weeks (mean = 12.3
hours over the 7–10
week period).
Researcher and school
staff delivery 1:1.

Two
participants
maintained
responding
levels at
two or six
months.

Follow up

Effectiveness +
Inter observer agreement 94 per
cent.
Overall, video modelling was
effective in increasing correct
responses to eight facial
expressions between baseline
and intervention, although there
were some inconsistencies across
participants and expressions.
Social validity – rated an
acceptable intervention by teacher.

Outcome

Video modelling 1:1
with the researcher.
During training
sessions, the
participants would
watch a video on
a laptop of adults
responding to one of
eight facial expressions.
Then they would
perform that facial
expression for the child
and ask them how they
should respond to it.

Intervention
(duration, intensity,
modality, delivery)

Note: The asterisk symbol (*) indicates a high score for all three dimensions (quality of evidence, methodological appropriateness and effectiveness of intervention).

Focus/aim

Research
study and
country

Table 13: Computer-assisted emotion recognition interventions
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Focus/aim

To increase social
understanding by
teaching basic social
constructs and to
improve children’s
social engagement
skills with peers.

Investigated the use
of PRT strategies
as a social skills
intervention package
for elementary aged
children with ASD. It
was hypothesised that
the participants’ social
interaction would
increase as a result
of teaching the peers
to utilise naturalistic
techniques associated
with increasing
motivation.

Research
study and
country

BaumingerZviely, Eden,
et al. (2013)
Israel

Harper,
Symon and
Frea (2008)
US
Mainstream
school.

Mainstream
school.

Quasiexperimental
design.

Single case
experimental
(multiple
baseline).

Setting

Study Design

Table 14: Peer-mediated interventions

Two children with
a prior diagnosis
of ASD. Aged 8:6
years and 9:1
years. Both boys
had significant
social difficulties.
Six peers (two
boys, four girls
aged 8–9 years).

22 children. Prior
clinical diagnosis
of ASD confirmed
with ADOS.
Mean age 9.8
years.
18 boys, four girls.

Intervention
sample (age, type
of ASD, gender)

Effectiveness +
Both participants increased the
frequency of their social peer
interactions. Initiations and
turn taking increased during
recess and were sustained
during generalisation probe
observations. The five strategies
were learned successfully by the
peers.

None.

None.

Effectiveness +
Both the direct and indirect
social cognitive measures
improved significantly. Both
‘join-in’ and ‘no-problem’ had
significant effects on children’s
progress in social engagement
behaviours, but children
receiving ‘join-in’ first (for
collaboration) improved their
collaborative skills more than
those who received ‘no-problem’
first.

12x45 minute lessons (six
per intervention). Special
education teachers and OT
trained by researchers to
deliver intervention.
Paired intervention with
peer.
Participants completed
both interventions. ‘Joinin’ involved collaborative
problem solving and
‘no-problem’ taught social
conversation. Half started
with each intervention.
Baseline rates of
playground peer
interaction were taken
prior to intervention.
Peers were then trained
in the five component
strategies of PRT during
7x 20 minute sessions.
Peers then employed
individualised strategies to
initiate and maintain play
with the target participant.
Unprompted playground
interaction was observed
post-intervention.

Follow
up

Outcome

Intervention (duration,
intensity, modality,
delivery)
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To compare two
interventions (peermediated and child
assisted) for improving
the social skills of high
functioning children
with ASD in general
education classrooms.

* Kasari et
al. (2012)
US
30
mainstream
schools.

Mainstream
inclusive
private
charter
school.
Intervention
in inclusive
pre-school/
kindergarten
transition
classroom.

Single case
experiment
(multiple
baseline).

To examine the effects
of high-probability
request sequences
with embedded peer
modelling on the
compliant responding
to social requests in
young children with
ASD.

Jung,
Sainato and
Davis (2008)
US

RCT. Children
were
randomised
to receive
PEER,
CHILD or no
intervention
(regular
inclusion) in
rotation.

Setting

Study Design

Focus/aim

Research
study and
country

Effectiveness ++
Significant improvements
were found in social network
salience, number of friendship
nominations, teacher report of
social skills in the classroom,
and decreased isolation on the
playground for children who
received PEER intervention.

Six weeks, 12x20 minute
sessions delivered by
graduate students
trained by researchers.
CHILD consisted of the
participant meeting with
a trained interventionist
to develop strategies for
social engagement with
peers. PEER involved three
peers meeting with the
interventionist and then
helping the participant to
develop social strategies.

Changes
persisted
at three
month
follow up.

None.

Effectiveness +
Inter observer agreement
98–100 per cent.
Responses of the target
children to low-p requests
of peers increased with the
implementation of the high-p
requests with embedded
peer modelling. High-p
requests with embedded peer
modelling resulted in increased
unprompted social interactions
for the target children. For all
children, there was a decrease
in the number of general
prompts following high-p
implementation.
Social validity – professionals
perceived intervention as useful
but only 60 per cent felt easy to
implement.

High probability (high-p)
request sequences
delivered by researcher.
Peer training to enable
peers to respond to target
child’s initiations followed
by prompted initiation
training with peers then
withdrawal of prompts.

Three participants
aged 5:3, 6:3 and
6:5 years.
Diagnoses of ASD
(1), and PDD-NOS
(2) confirmed
using the CARS.
Three boys; six
mainstream peers.

60 HFA children
(41 aged 5–8 and
19 aged 9–11
years). Diagnosis
confirmed with
ADOS and ADI-R
assessment.
90 per cent boys.
In mainstream
classes for 80 per
cent of day to be
included in the
study.

Follow
up

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)
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Three children
with prior
diagnoses of ASD.
Aged 9, 10 and 12
years.
Two boys and one
girl.

Voluntary lunchtime club
with 5–20 peers per club.
Researcher facilitated
initially. Clubs set up in
the same way as other
clubs in school but around
interests of pupils with
ASD.

Effectiveness +
Inter-observer agreement
95–99 per cent. Throughout the
baseline, none of the children
engaged with their peers or
verbally initiated interaction.
Engagement increased
substantially throughout the
intervention condition. All three
targeted children increased their
number of unprompted verbal
initiations following the start of
intervention.

To assess whether
incorporating the
general interests of
children with ASD into
activities in natural
inclusive settings,
with no direct social
skills training for the
child, would result in
improved engagement
and verbal initiations
between children with
ASD and their typical
peers.

Koegel,
Vernon et al.
(2012)
US
Mainstream
elementary
school.

Effectiveness +
Engagement and initiation were
observed and coded in vivo or
on video. Throughout baseline,
none of the children spent
any time engaged with their
peers, remaining stable at 0 per
cent. Engagement increased
to between 73.3 per cent and
100 per cent throughout the
intervention condition.
During baseline, the target
children did not make any
prompted verbal initiations with
their peers; in contrast, all three
targeted children increased their
number of unprompted verbal
initiations following the start of
intervention.

Lunchtime clubs
(additional to those
already on offer) were
offered with activities
relating to each
participant’s interests.
The club activities were
briefly announced to all
the children. Participation
was strictly voluntary
for all children, including
the target participants.
Undergraduate university
students acted as ‘social
facilitators’. They were
responsible for introducing
the daily club but then
faded their presence
once the activity began.
No direct social skills
instruction given.

Three participants
diagnosed with
ASD (prior
diagnosis
confirmed using
DSM-IV by
qualified staff).
Aged 11–14 years.
Three boys.
All three had
significant social
difficulties.

At
participants’
mainstream
schools, with
peers, during
lunchtime.

Single case
experimental
(repeated
measures,
multiple
baseline).

To assess whether
scaffolding initiations
would result in
generalisation
of socialisation
in elementary
school children
with ASD when an
interventionist was
not present.

Koegel,
Fredeen et
al. (2012)
US

Single case
experimental
(multiple
baseline).

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)

Setting

Study Design

Focus/aim

Research
study and
country

None.

None.

Follow
up
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The purpose of
this study was
to determine if
concept mastery
routines (CMR)
could be used
effectively to
teach, maintain
and generalise
social skills of
children with HFA.

Effects of an
intervention
package to
increase the social
initiations and
corresponding
social interactions
of children
with ASD and
their typically
developing peers.

Evaluation of a
peer-mediated
intervention
designed to teach
students with ASD
to use speechgenerating devices
(SGDs) to engage
in interactions
with peers in a
social context at
school.

Laushley et
al. (2009)
US

Loftin,
Odom and
Lantz (2008)
US

Trottier,
Kamp and
Mirenda
(2011)
Canada

Mainstream
elementary
school.

Mainstream
school.

Single case
experimental
(multiple baseline
design).

Mainstream
school.
In general,
education
classes at
least 60
per cent of
the day for
inclusion in
study.

Single case
experimental
(multiple
baseline).

Single case
experimental
(multiple
baseline).

Setting

Study Design

Two pupils
with prior
diagnoses of
ASD, aged
11:4 and 11:1
years.
Two boys.

Three peers from each
student with ASD’s
general education
classroom were taught
by the researcher
to support SGD use
during game activities.

1:1 and small group.
Peers trained in how
to initiate social
interactions. Also
self-monitoring
component to promote
maintenance of
new skills after the
teaching phase and
pupil independently
initiating interactions.

Effectiveness +
Inter observer agreement 96 per
cent.
Results provide evidence that the
peers acquired the skills needed
to support SGD use by students
with ASD. The results also suggest
that the intervention was effective
in increasing total appropriate
communicative acts by students
with ASD. Social validity ratings by
all of the peers were positive.

Effectiveness +
Inter observer agreement 93–100
per cent.
All three participants demonstrated
an increase in social initiations
and social interaction from
baseline to intervention; increases
were maintained when the selfmonitoring system and reinforcers
were removed. Repetitive motor
behaviours reduced.
Positive social validity evaluations.

None.

Changes
in social
behaviour
and
repetitive
motor
behaviour
continued
one month
post
intervention.

Follow up
after three
weeks – all
participants
showed
maintenance
of skills.

Effectiveness +
Inter-rater agreement 93 per
cent. CMR produced more of the
targeted social skills than during
the baseline. All of the targeted
social skills improved and evidence
of generalisation beyond the group.
Teacher questionnaires indicated
social validity of CMR.

Concept mastery
routines (CMR).
Delivered at lunchtime
two days per week by
researcher with target
child and peers. A visual
concept map was
created with students
to teach a particular
skill.

Four boys
aged 6–10
years
with HFA.
Diagnosis
confirmed
by school
psychologist
through CARS
and VABS
assessment.
Three children
aged 9,
10 and 10
years. Prior
diagnosis
of ASD
confirmed
with ADOS
and DSM-IV.
Three boys.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)

Intervention
sample (age,
type of ASD,
gender)

Note: The asterisk symbol (*) indicates a high score for all three dimensions (quality of evidence, methodological appropriateness and effectiveness of intervention).

Focus/aim

Research
study and
country
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Focus/aim

A randomised
controlled study to
evaluate Children’s
Friendship Training
(CFT).

Short-term outcome
of a controlled trial
of an outpatient
social skills program
for the education
and enrichment
of relational skills
(PEERS) for teens
with ASD.

Research
study and
country

* Frankel et
al. (2010)
US

* Laugeson
et al. (2009)
US
Not specified.

Clinic.
Classes at
UCLA children’s
friendship
programme.
10 children per
class.

RCT (with
delayed
treatment
group).

Quasi
experimental
(delayed
treatment
control TAU).

Setting

Study Design

Table 15: Multi-component social interventions

UCLA PEERS
Program. Manualised.
12, 90 minute
social skills sessions,
delivered once a
week by researcher
over the course
of 12 weeks and
concurrent parent
group.

Effectiveness ++
Treatment group significantly
improved on social skills
knowledge and parent-rated social
skills. No significant findings on
teacher ratings.
Treatment group also had an
increase in social get-togethers.

None.

Three
month
follow up:
66 per cent
of children
showing
change
on at
least one
measure.

Effectiveness ++
87 per cent of children in the CFT
condition showed change on at
least one standardised measure.
Five out of 13 scores reached
significance – significantly
improved loneliness scale scores
and parent report of self-control
on SSRS. Parents also reported
more play dates than delayed
treatment group. Four out of 13
measures marginally significant.

CFT – a 12 week, 60
minute manualised
intervention
delivered by
researchers. Children
worked on social
skills activities in a
group with peers and
parents took part in
parent group.

68 children
with ASD in
elementary
schools (5–12
year olds).
Diagnosis
confirmed using
ADI and ADOS.
58 boys, 10 girls.
Peers without
ASD.
33 participants
aged 13–17, mean
14:6 years. All
prior diagnoses of
HFA, AS or PDDNOS.
28 boys and five
girls.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)

Intervention
sample (age, type
of ASD, gender)
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Focus/aim

Treatment outcome
of a new sample
of teens receiving
PEERS social skills
intervention.

Evaluated the
feasibility and
initial efficacy
of a manualised
comprehensive
school-based
intervention (CSBI).

Research
study and
country

* Laugeson
et al. (2012)
US

Lopata et al.
(2012)a
US
Mainstream
school.
(Four
participants
in general
education
classrooms and
eight in special
education
classrooms with
mainstreaming).

Clinic, detail not
specified.

Experimental
Delayed
treatment
control group
(TAU).

Quasiexperimental.
Pre–post
measures.

Setting

Study Design

12 HFA children,
6–9 years.
Diagnosis
confirmed using
ADI-R.
Mean age 7:33
years.
Nine boys and
three girls.

28 middle and
high school
students.
Participants aged
12–17, mean age
14:6 years. All
participants had
prior diagnoses of
HFA, AS or PDDNOS.
23 boys and five
girls.

Intervention
sample (age, type
of ASD, gender)
None.

Effectiveness ++
On SSRS parents of the
treatment group reported greater
improvement in overall teen
social skills in comparison to
parents of delayed treatment
group. Teachers rated improved
overall social functioning between
T1 and T3.
On Friendship Qualities Scale no
significant differences between
groups.
Test of Adolescent Social Skills
Knowledge – The treatment group
significantly improved compared
to the delayed treatment group.
Effectiveness +
Pre–post comparisons suggested
that children significantly
improved their knowledge
of target social skills on Skill
Streaming Knowledge Assessment
and ability to identify emotions
in facial and vocal expressions
on Cambridge Mindreading
Face-Voice Battery for Children.
According to parent (Behaviour
Assessment Rating System
2 – Parent) and teacher ratings
(Adapted Skill Streaming
Checklist), children displayed
gains in their use of target social
skills. High ratings of fidelity,
acceptability and satisfaction on
standardised measures.

PEERS social skills
intervention.
90 minute sessions,
delivered once a
week over the course
of 14 weeks with
concurrent parent
group.

Multi-component.
10-month CSBI
administered by the
schools’ educational
teams.
Composed of five
active treatment
components to
address core and
associated features
of children with
HFA (included
social skills groups,
therapeutic activities,
face and voice
emotion recognition
instruction, an
individual daily note
and parent training).

None.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)
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Further pilot of
intervention from
above study. Aimed
to gather data on:
(1) feasibility of
the comprehensive
school-based
intervention
(CSBI) (fidelity,
acceptability, and
satisfaction) when
administered in a
school setting; and
(2) preliminary child
outcomes.

To investigate effects
of a multicomponent
intervention package
to improve the
performance of
children with ASD in
social activities with
typical peers.

Lopata et al.
(2012b)
US

Parker and
Kamps
(2011)
US

Single case
experimental
(multiple
baseline).

Quasi
experimental
design.
Pre-post
measures.

Study Design

None.

Naturalistic social
skills intervention.
Small group 30
minutes per session,
25–30 sessions.
Researcher delivered.
Social activities
were used to teach
functional skills.
Social scripts were
used to remind the
students with ASD
to talk and give
them examples
of appropriate
social comments.
The scripts were
gradually removed.

Effectiveness +
Inter observer agreement 80–100
per cent across phases.
Task analysis and self-monitoring
intervention increased the
number of steps that each
student was able to perform
independently for social activities
(2/3 for one student and 3/3 for
other). Social scripts helped to
improve conversation skills.

Two children with
a prior diagnosis
of ASD, aged nine
years.
One boy, one girl.

None.

Effectiveness +
Skill streaming Knowledge
Assessment, Cambridge Mind
Reading (child measures)
Adapted Skill Streaming
Checklist; Behaviour Assessment
System for Children and Social
Responsiveness Scale (parent)
all showed significant pre–post
increase with moderate change
on teacher measures.
Social validity – Education
teams gave high acceptability
and satisfaction ratings on
standardised measures.

CSBI
Three week summer
preparation followed
by 10 month
intervention (five
active treatment
components,
social skills groups,
therapeutic activities,
emotion recognition
instruction individual
daily note and parent
training).
1:1 and small group
delivery.
Teacher, support
staff, parents and
researchers involved.

12 children with
HFASD. Diagnosis
confirmed using
ADI-R.
Mean age 7.72
years.
10 boys and two
girls.

Mainstream
school.
50 per cent in
mainstream
and 50 per cent
special education
classrooms.

Mainstream
school.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)

Intervention
sample (age, type
of ASD, gender)

Setting

Note: The asterisk symbol (*) indicates high score for all three dimensions (quality of evidence, methodological appropriateness and effectiveness of intervention).

Focus/aim

Research
study and
country
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Focus/aim

To examine
whether
behavioural
consultation
with teachers
could improve
the social skills of
adolescents with
AS.

Research
study and
country

Minihan,
Kinsella
and Honan
(2011)
Ireland

Setting

Mainstream
secondary
school.

Study Design

Mixed methods
case study.

Table 16: Consultation-based interventions

Five young
people aged
15–16 years with
prior diagnosis
of Asperger’s
syndrome.
Four boys and one
girl.
Four resource
teachers, four
peers, five SNAs.

Intervention
sample (age, type
of ASD, gender)

Outcome

Effectiveness +
Positive changes in Social
Responsiveness Scale
scores for the group. The
four teachers reported that
the students’ social skills
(initiating conversation;
greeting; eye contact) and
confidence with peers had
improved as a result of
the intervention. Social
validity – Staff Intervention
Rating Profile scores high
and reported that they
would ‘definitely’ run the
programme again.

Intervention
(duration, intensity,
modality, delivery)
Behavioural
Consultation.
Teachers received
two one-hour
sessions in how
to deliver the
intervention.
The social skills
programme was
delivered by the
teacher consultees in
both schools; over 10
40-minute sessions
with one skill taught
per session.
None.

Follow up
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3.4.1 Findings from the social interventions section
The largest number of review studies was within the social interventions category. This category also included
the most studies rated high on all dimensions. As can be seen in Table 17, the majority of these studies were
with 5–12 year old children and the number of studies significantly reduced with age.

Table 17: Social interventions by age group
Number

Pre school

5–8 years

9–12 years

13–16 years 5–16 years

16+ years

Total

1

8

7

3

1

23

3

Given the large number of social intervention studies it was possible to break them down into categories
according to intervention focus.

Social initiation training (n=4)
This group of studies with children aged 4-17 years is similar to the joint attention training interventions
and also took place in mainstream and specialist settings. However, the social initiation training studies were
broader and included teaching the child with ASD strategies to initiate intervention themselves, often using
scripts or cues and/or prompting the child during peer interaction using PRT procedures. The studies in this
section had mixed results in relation to generalisation, particularly when the intervention was not scaffolded
by prompts within a social interaction. The study by Koegel et al. (2012) provides an interesting comparison
of these two different types of intervention. In this study, initiation training followed by peer-facilitated play
showed relatively better outcomes. The study by Davis et al. (2009) also provides some evidence to support
the inclusion of a motivational element within the intervention. The studies in this group provide moderate
evidence for social initiation training; additional evidence is needed in this area as the included studies all
involved small samples, which limits generalisation.

Computer-assisted emotion recognition interventions (n=3)
This group of studies focuses on using computer programmes and video modelling to improve emotion
recognition of children with ASD aged 5–10 years attending a variety of settings. It is promising that this group
of studies includes one quasi-experimental study with a larger sample, particularly given that previous reviews
have commented on small sample sizes being problematic in the area of computer-assisted interventions
(Parsons et al., 2009). Hopkins et al. (2011) was assessed as being of high quality of evidence, methodological
appropriateness and effectiveness of the intervention in relation to the current review and provides evidence
to support the use of an emotion recognition programme. Two studies in this group also provide evidence of
social validity. These studies represent promising developments of the moderate but growing evidence base in
this area. Further research is needed regarding implementation in order to understand how these interventions
can be delivered most effectively and the extent to which learning is generalised.

Peer-mediated interventions (n=9)
These studies include children aged 5–14 years. One of them (Kasari et al., 2012) was assessed as high in
all domains. Although most studies in this group were quite small in scale, the study by Kasari et al. (2012)
included a sample of 60 high-functioning children with ASD in mainstream schools and provides the strongest
evidence in this group. The study by Bauminger-Zviely et al. (2013) also included a sample of 22 participants.
All the studies in this group focus on children attending mainstream schools who were diagnosed with HFA
or ASD. Although the interventions in this group adopt a variety of different theoretical approaches, including
social learning theory or behavioural principles, most of the interventions tend to be more naturalistic and
individualised. They focus on developing interventions with peers to support children with ASD and/or teach
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peers skills to enable them to interact more successfully with children with ASD. One study in this group was
a more structured intervention package (Bauminger-Zviely et al., 2013) but this also emphasised a social,
problem-solving approach. The studies in this group provide positive evidence for involving peers in supporting
children with ASD, resulting in social skills improvements and in one study, wider improvements in social
inclusion (Kasari et al., 2012). Three studies provide positive evidence of maintenance at follow-up. Of the
four studies that provide evidence of social validity from peers or teaching staff/professionals, three were very
positive. Overall, peer interventions are one of the groups of studies with most evidence in the current review.
Further research is needed in order to understand the perceptions of peers and pupils with ASD participating in
these interventions.

Multicomponent interventions (n=6)
This group of studies includes children aged 5–17 years, with the majority of the interventions focusing
on children attending mainstream schools, although some of the interventions took place elsewhere, such
as a clinic or summer school. The studies in this group tended to have larger sample sizes and adopted
experimental or quasi-experimental designs. Three of them were rated high on all review criteria. The studies
were multi-component in that they either included several interventions, such as social skills training or
peer support or involved parents in addition to a child focused programme. The studies by Frankel et al.
(2010), Laugeson et al. (2009) and Laugeson et al. (2012) were assessed as high quality regarding evidence,
methodological appropriateness and effectiveness of the intervention in relation to the current review.
All three studies include samples of over 25 children and used a wide range of measures. Overall, multicomponent social interventions are one of the groups of studies with most evidence in the current review.
However, these interventions did not take place in schools and changes reported were not consistent across all
measures or respondents, perhaps reflecting the wide range of skills being measured. Independent replication
of these results is needed in addition to research in order to help establish the active ingredients of these
interventions and identify how they can work in school settings.
One additional study is included in the social skills section. This provides a small amount of evidence to
support behavioural consultation in relation to the delivery of a social skills intervention for adolescents with
AS (Minihan et al., 2011). However, further research is needed to extend the evidence base in this area.

Summary

•
•

Social interventions represented the largest proportion of the available evidence base.

•

A range of approaches (for example, peer-mediated, computer-assisted and multi-component) are
used.

•

Multi-component interventions are one of the groups of studies with the most evidence in this review;
however further independent replication in school settings is needed.

•

Peer-mediated interventions are also one of the groups of studies with the most evidence in this
review and have been shown to be effective in mainstream settings.

The available evidence focuses mainly on the primary age group, with some promising studies in the
13–17 years age range.

Most evidence in this section points to the effectiveness of naturalistic peer-mediated interventions and
multi-component approaches with moderate evidence for more specific computer-assisted emotion
recognition packages and social initiation training.
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Focus/aim

To evaluate
whether a series
of 10 weekly,
school-based
LEGO® therapy
sessions, delivered
to primary aged
pupils with ASD
in mainstream
schools leads to
an increase in the
frequency and
their nature of
social interactions.

Comparison of
LEGO therapy®
or Social Use
of Language
Programme
(SULP) with TAU
non-intervention
group

Research
study and
country

Andras
(2012)
UK

Owens et al.
(2008)
UK

Table 18: Lego therapy®

Clinic, details
not specified

Three
mainstream
primary
schools.

Quasi
experimental
(pupils
observation
series with pupils
providing own
baseline).

Quasi
experimental

Setting

Study Design

31 children aged
6–11 years.
Diagnosis of HFA
or AS confirmed
using ADI.
Mean age 8:3
years. Diagnosed
with HFA or AS.
30 boys and one
girl.

Effectiveness +
Compared to nonintervention group SULP and
LEGO groups improved on
maladaptive behaviour and
non-significant improvements
in communication and
socialisation. LEGO group
showed significant positive
change on GARS social
interaction scale compared to
other two groups.

LEGO therapy® – 60
minutes per week for
18 weeks, over a 5.5
month period.
SULP – 60 minutes
per week for 18
weeks, over a 5.5
month period.
Researcher delivered.

None.

10 week follow
up with gains
maintained.

Effectiveness +
Playtime observations
showed that at baseline the
participants engaged in an
average of three self-initiated
interactions during a 10
minute observation. After
the intervention, this rose
to an average of five selfinitiated interactions during
10 minute observation. Verbal
interaction and engagement
in collaborative games
also increased and copying
decreased.

LEGO®
Therapy, 45 minutes
for 10 weeks in small
group. Delivered by
school staff.

Eight children
with a prior ASD
diagnosis aged
8–11 years.
One girl, seven
boys.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)

Intervention
sample (age, type
of ASD, gender)

3.5 Studies focusing on play-based interventions
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Focus/aim

To use direct
instruction to
train students
with ASD and a
peer to enhance
social skills
(initiations,
responses and
sharing) in
students with
ASD during play
activities.

This study
compared the
effectiveness of
a simultaneous
prompting
procedure used in
both 1:1 and small
group instruction
to teach pretend
play skills to a
group of preschool
students.

Research
study and
country

Banda and
Hart (2010)
US

Colozzi et al.
(2008)
US
Self-contained
pre-school
classroom.

Self-contained
classroom in
an elementary
school. No
indication of
percentage
of time in
mainstream.

Single case
experimental
(multiple
baseline).

Single case
experimental
(multiple probe
design).

Setting

Study Design

Table 19: Play-based interventions

Simultaneous prompting.
Each day, six-minute 1:1
sessions were conducted
with each student and
one daily 24-minute
small group session was
conducted with all four
students.

Effectiveness +
Data across all students
indicated that while group
instruction required more
training sessions and trials,
and had more training errors,
there were no significant
differences in probe errors
across verbal and motor
responses between 1:1 and
group instruction; instructive
feedback responses had
fewer probe errors in group
instruction.

None.

None.

Effectiveness +
Inter observer agreement
81–87 per cent.
There were improvements
in some social skills.
Initiations increased for
both participants. Sharing
increased, although minimal
change for one participant.
Responses did not improve
for either.
Social validity ratings by staff
favourable.

Direct instruction
delivered by researcher.
Each training session
lasted five minutes.
One participant had 18
training sessions, the
other had eight.
The investigator and
the teaching assistant
modelled how to initiate
joint play, share toys
and make conversation
during play. Peer also
trained. After watching
the investigator the
participant was prompted
to role-play observed
skills with investigator
then a peer.

Two eight-yearsolds diagnosed
with ASD/HFA.
Scores on CARS/
GARS reported
but unclear if
undertaken by
researchers.
Two girls.
Peer participants
from special
education class
but suggested by
teacher as pupils
with appropriate
social skills.

Four children,
three with a
prior diagnosis
of PDD and one
diagnosed as
having severe
developmental
disabilities. Mean
age 4:1 months.
Three boys and
one girl.

Follow up

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)
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Setting

Treatment
centre preschool class.

Study Design

Quasi
experimental
(single treatment
counter balanced).

Focus/aim

To investigate
the use of the
Picture Me Playing
intervention
to increase the
participants’
ability to provide
play dialogue (PD)
for characters
while participating
in pretend play
with peers.

Research
study and
country

Murdock
and Hobbs
(2011)
US

12 children with a
prior diagnosis of
ASD or PDD-NOS,
aged 4:7 –-6:3
years.
Two girls, 10 boys.

Intervention
sample (age, type
of ASD, gender)
Picture Me Playing
Four, 15-minute group
sessions and one five
minute individualised
session with a typically
developing peer.
The participants were
exposed to a story five
times, and given three
practice opportunities to
role play the story with a
typical peer. Researcher
delivered.

Intervention (duration,
intensity, modality,
delivery)

Follow up

None.

Outcome

Effectiveness +
After intervention, a
significant difference in
the ranks of PD scores was
observed between the two
groups. At baseline, the
participants demonstrated 78
total instances of PD. During
post-testing, participants
exhibited 313 instances
of PD. Results indicated
a statistically significant
increase in PD.
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3.5.1 Findings from the play-based interventions section
Five of the review studies were within the play-based interventions category. As can be seen in Table 20, most
of these studies were with 4–12 year-old children, as might be anticipated given their emphasis upon play. The
studies took place in clinics, pre-schools, self-contained classes and one study was in a mainstream school.

Table 20: Play interventions by age group
Number

Pre school

5-8 years

9-12 years

13-16 years

5-16 years

16+ years

Total

1

2

1

0

1

0

5

Lego therapy® (n=2)
These two studies included children aged 6–11 years diagnosed with HFA or ASD. They were quasiexperimental or observational studies. The Owens et al. (2008) study provided a comparison between Lego
Therapy®, another social skills intervention (SULP) and a group receiving treatment as usual. Both intervention
groups showed greater improvement than controls and the Lego Therapy® group showed slightly better
outcomes than the SULP group. The study by Andras (2012) also found positive outcomes for Lego Therapy®,
which were maintained 10 weeks post intervention. These studies provide some evidence for Lego Therapy®.

Play-based interventions (n=3)
These three studies include children aged 4–8 years diagnosed with HFA, ASD or PDD-NOS. The study by
Banda and Hart (2010) showed evidence for a play intervention with a small sample, while Murdock and
Hobbs’ (2011) sample of 12 children participating in a peer-mediated intervention provides evidence of
increased play dialogue. The study by Colozzi et al. (2009) provides evidence for the effectiveness of both
group and 1:1 delivery in the teaching of play skills. Overall, these studies provide moderate evidence for playbased interventions with pre-school and early primary school children. Given the small number of studies and
the wide range of children in the intervention groups, further research is needed to extend the evidence base
in this area.

Summary

•
•

Studies focusing on play represent a relatively small proportion of the current evidence base.

•

The available evidence significantly decreased with age.

Play-based interventions have moderate evidence for younger children with a range of diagnoses
and attending a variety of educational provisions.

The included studies provide moderate evidence for play-based approaches and some evidence for Lego
Therapy® during the timeframe of 2008–2013.
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Focus/aim

To investigate
whether
individuals with
ASD learn to
request using a
speech generating
device (SGD)
following a video
modelling (VM)
intervention.
To evaluate if
generalisation of
trained requesting
behaviour would
occur post-VM
intervention.

The use of video
modelling (VM)
procedures
and the picture
exchange
communication
system (PECS)
to increase
independent
communicative
initiations.

Research
study and
country

Banda et al.
(2010)
US

Cihak et al.
(2012)
US

Single case
experimental
(alternative
treatment design).

Single case
experimental
(multiple
baseline).

Study Design

Resourced
mainstream.
Four days
per week in
specialist
classroom
(15–18
students with
one teacher
and one TA)
and four hours
per week
mainstream
inclusion for
all children.

Special
education
classroom.

Setting

Two children aged
three years with
prior diagnoses
of ASD. Two
other children
included with
developmental
delay.
One boy, one girl.

Two participants
with ASD and
severe learning
and language
disabilities aged
17 and 21 years.
Two boys.

Intervention
sample (age, type
of ASD, gender)

Table 21: Video modelling interventions (communication)

3.6 Studies focusing on communication interventions

VM and PECS.
Students received
either PECS
instruction only or
VM prior to PECS.
During the VM plus
PECS intervention,
the child was shown
videos of a peer
independently using
a picture card to
request a desired
item from the
teacher. This was
followed by standard
PECS instruction.

VM.
10 completed
requests or 30
minute session 1:1
with teacher. Video
model demonstrated
requesting using
SGD.

Intervention
(duration, intensity,
modality, delivery)

None.

None.

Effectiveness +
During baseline, neither of
the two participants made
communication requests
using the SGD. After video
modelling both made some
requests without prompts
or cues but variable and
not generalised to second
preferred object.

Effectiveness +
Inter observer agreement 89–
95 per cent. During the PECSonly intervention, all students
improved independent
initiations to a mean of 53.9
per cent. During PECS plus
VM intervention, all students
improved independent
initiations to a mean of
77.6 per cent. The overall
mean student performance
indicated that PECS plus VM
was more effective.
Staff social validity
questionnaire indicated use
of VM before PECS beneficial.

Follow up

Outcome
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Single case
experimental
(multiple
baseline).

To investigate the
use of a visual
cueing system
(VCS) to assist
children with
ASD in telling
the events of
their school day
to both school
personnel and to
family members,
thus promoting
school–home
communication.

Examines the
relative efficacy of
video modelling
as compared to
the more widely
used strategy of in
vivo modelling in
increasing social
communication.

Murdock
and Hobbs
(2011)
US

Wilson
(2013)
US

Single case
experimental
design.

Study Design

Focus/aim

Research
study and
country

None.

Effectiveness +
Inter observer agreement
92–93 per cent.
Positive outcomes for three
out of four participants in
both conditions.
Greater visual attention
shown for video condition.
High levels of intervention
acceptability rating from
practitioners.

Video/in vivo
modelling. 5–15
sessions, three per
week. Duration not
specified.
Staff working
with the child
conducted in vivo
or video modelling
demonstrating
the child’s target.
Tasks matched and
delivered 1:1 with
the child.

Four pre-school
children.
Diagnoses of ASD
confirmed prior to
study using ADOS.
Ages 3:9, 4:4 4:8
and 5:4 years
(mean age 4:3).
Two boys and two
girls.

Maintained but
slight decrease
in number of
responses at
one month
follow up.

Effectiveness+
All three participants were
able to generalise the skill;
with the complete VCS they
told their parents at least
four events from their day at
school. All three participants
provided an average of
at least three times as
many daily events during
generalisation as compared to
baseline.

Participants used
the VCS to highlight
daily events. At first
this was completed
by the teacher but as
the study progressed
the participants
were encouraged
to develop this skill
themselves.

Three children
with prior
diagnoses of PDDNOS and ASD.
Aged 5:1, 5:2 and
5:4 years.
Two boys and one
girl.

Pre-school
programme for
children with
ASD (attended
by five children
with ASD and
five typically
developing
peers).

Pre-school
specialist
classrooms in
elementary
schools.
Class for up
to nine pupils
with disabilities
staffed by
teacher and
aide.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)

Intervention
sample (age, type
of ASD, gender)

Setting
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To identify
the nature of
spontaneous
communication
and outcome
predictors
in nonverbal
children with
ASD following
classroom-based
PECS intervention.

Whether children
could learn to ask
‘What’s that?’
and whether this
would generalise
to non-trained
settings, people,
and stimuli.

The effects of
PECS on the
frequency of
requesting and
commenting and
the length of
verbal utterances
of children with
limited spoken
language.

* Gordon et
al. (2011)
UK

Ostryn
and Wolfe
(2011)
US

Travis and
Geiger
(2010)
South Africa

Single case
experimental.

Special school.

Pre-school
(special) for
children with
developmental
disabilities. 11
children and
1:1 staffing.

17 special
school classes
(approx. six
children and
2–3 staff per
class).

RCT (immediate,
delayed
intervention and
TAU classes).

Single case
experimental.
Multiple baseline
(baseline,
training, PECS,
generalisation and
maintenance).

Setting

Study Design

Two participants
with prior
diagnoses of PDD
– ASD.
Aged 9:10 and 9:6
years.
Two boys.

Three children
aged 3–5 years
with prior
diagnoses of ASD/
PDD-NOS.
Two boys and one
girl.

59 children
with diagnoses
of intellectual
disability and ASD.
ASD confirmed by
ADOS. Aged 4–10
(mean 6:8) years
in 12 classes.
Total including
controls: 73 boys,
10 girls.

Intervention
sample (age, type
of ASD, gender)

Effectiveness +
PECS intervention resulted in
increased requesting for both
participants in structured
and unstructured settings;
commenting only increased
in structured settings; mean
length utterance increased
in both settings for one
participant but only in
structured setting for other.

Nine week
intervention
delivered by
researcher, teacher
and parent.
Intervention
including bi-weekly
training and ongoing
classroom use of
PECS.

None.

At three
months, one
child responded
without
prompt and
two children
did so at six
months.

None.

Effectiveness ++
Spontaneous communication
using picture cards,
speech, or both increased
significantly following
training. Spontaneous
communication to request
objects significantly increased
but spontaneous requesting
for social purposes did not.
Effectiveness +
Inter-observer agreement 100
per cent. The results showed
that all three participants
learned to vocally ask ‘What’s
that?’ without requiring
the communication picture.
Training for all participants
was completed within one to
two days.

Follow up

Outcome

PECS. 20 trials
per session, 1x
per day for 4–6
days. Delivered by
researcher.
Participants were
taught to use the
pictorial prompt,
‘What’s that?’ when
presented with a
hidden toy.

Whole class PECS
training delivered
by teachers.
Intervention took
place for 18 months
in immediate
treatment group,
nine months delayed
group.

Intervention
(duration, intensity,
modality, delivery)

Note: The asterisk symbol (*) indicates a high score for all three dimensions (quality of evidence, methodological appropriateness and effectiveness of intervention).

Focus/aim

Research
study and
country

Table 22: Picture Exchange Communication System (PECS) interventions
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Focus/Aim

Examined the
effect of teacherimplemented
milieu strategies
on the
communication
skills of young
children with
ASD when
incorporated into
typically occurring
activities
throughout the
school day.

The effects of a
tact correction
procedure on
stereotypic
vocalisations.

Research
study and
country

ChristensenSandfort and
Whinnery
(2011)
US

Guzinski,
Cihon and
Eshleman
(2012)
US

Single case
(multiple
baseline).

Single case
experimental.

Study Design

Special school
with 1:1
staffing.

Early child
special
education
classroom.

Setting

Table 23: Behavioural interventions (communication)

Four participants
with prior
diagnoses
of ASD and
communication
disorder.
Aged 6, 11, 13 and
16 years.
Four boys.

Three children
diagnosed with
ASD and limited
spoken language.
ASD confirmed
using CARS.
Aged 4:11, 5:4 and
5:6 years.
Two boys, one girl.

Intervention
sample (age, type
of ASD, gender)
Two weeks
after
spontaneous
communication
continuing
in three
settings for all
participants.

Effectiveness +
Inter observer agreement
94.5 per cent.
All participants began to use
their targets spontaneously
within four intervention
sessions. Spontaneous
speech increased for all three
children but variable.

Effectiveness +
Inter observer agreement
across participants 92–95 per
cent.
Decrease in stereotypic
vocalisation for all
participants. Increased
appropriate vocalisations for
three participants.

Milieu strategies
implemented 1:1 by
teacher for five months.
Milieu strategies
(Behaviourallybased strategies
within naturalistic
classroom routines)
were implemented
in a structured and
unstructured activity.

Tact training, 1:1 by
researcher. Tact correction
was implemented upon
the first instance of
stereotypic vocalisations.
If pupil imitated
experimenter tact social
praise was given but not
reinforced if tact not
imitated and another
tact was given.

None.

Follow up

Outcome

Intervention (duration,
intensity, modality,
delivery)
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Focus/Aim

Measure
effectiveness of
peer-mediated
naturalistic
teaching with/
without a SGD
and assess
generalisation.

Research
study and
country

Tremblath et
al. (2009)
Australia

Setting

Three inclusive
pre-school
settings.

Study Design

Single case
experimental
(multiple
baseline).

Table 24: Peer-mediated intervention (communication)

Three participants
with prior
diagnoses of ASD.
Aged 3, 4 and 5
years.
Three boys.
Six typically
developing peers.

Intervention
sample (age, type
of ASD, gender)

Follow up

None.

Outcome

Effectiveness +
Peer-mediated naturalistic
teaching condition and SGD
conditions resulted in an
immediate and statistically
significant increase in
communicative behaviours
for all three children
with autism. Skills were
generalised.

Intervention
(duration, intensity,
modality, delivery)
Peers taught by
their teacher
to implement
naturalistic teaching,
with and without
a SGD, during
play sessions with
pupils with ASD.
Generalisation
assessed during
mealtimes at the
preschools.
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3.6.1 Findings from the communication section
Ten of the review studies primarily focused on communication. As can be seen in Table 25, half of these studies
were with pre-school children with the remaining studies spread across the rest of the age range.

Table 25: Communication interventions by age group
Number

Pre-school

5–8 years

9–12 years

13–16 years 5–16 years

16+ years

Total

5

1

1

0

1

10

2

Given the number of communication skills studies, it was possible to break them down into categories
according to intervention focus.

Video modelling interventions (n=4)
The four studies in this group focus predominantly on children aged 4–6 years with one study involving post
16 year-old young people. The interventions took place in either resourced mainstream or special schools with
children and young people, some of whom had additional learning needs or language impairment. All of the
studies include four or less participants, making generalisation difficult. However, they do provide evidence
for video modelling over in vivo modelling (Wilson, 2013), and the addition of video modelling to PECS for
children with ASD and developmental delay (Cihak et al., 2012). The intervention with the post 16 year-old
young people had mixed outcomes indicating that there is moderate evidence for video modelling to support
communication from this review but at present only for 4–6 year-old children.

PECS intervention (n=3)
These studies were undertaken with children aged 3–10 years attending special school settings. All three
studies provide positive evidence for PECS. The study by Gordon et al. (2011) included a sample of 59 children
and was assessed as high quality, appropriateness and effectiveness in relation to the current review. This study
provides evidence to support teacher implementation of PECS as a whole class intervention, while the study
by Ostryn and Wolfe (2011) provides some evidence of maintenance at follow-up.

Behavioural interventions (n=2)
These studies were undertaken with children aged 5–16 years attending specialist provisions. Both studies had
four or fewer participants; however they do provide evidence for the use of behavioural approaches in order to
increase spontaneous communication and reduce stereotypical language. The study by Christensen-Sandfort
and Whinnery (2011) provides some limited follow-up data. Although these studies are promising, further
additional evidence is needed.
One additional study by Tremblath et al. (2009) is included in the communication section. This study provides
evidence to support peer-mediated naturalistic teaching using a speech generating device with pre-schoolaged children.

Summary

•
•
•
•

Communication interventions represented a moderate proportion of the available evidence base.

•

There is moderate evidence for the effectiveness of PECS for children attending specialist settings and
video modelling for young children. Studies also illustrate how PECS can successfully be implemented
by teachers as a classroom intervention and its effectiveness can be improved by the addition of video
modelling.

The available evidence focuses mainly on the pre-school age group.
A range of approaches (such as video modelling, PECS and behavioural) are used.
The majority of studies in this section evaluated the effectiveness of communication interventions for
children and young people with higher levels of communication need attending specialist settings.
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3

Single case
experimental.

To investigate the
use of covert tactile
prompts (pagers) to
alert participants
to attend to the
teacher or activity.

To examine
the impact of
environmental
modification on
problem behaviour.

Anson,
Todd and
Cassaretto
(2008)
US

Cale et al.
(2009)3
US
Two children
were in regular
kindergarten
with class room
aides. One child
was included in
a mainstream
classroom.

Regular
education preschool classes.

Setting

Environmental
rearrangement.
After contextual
assessment of
behaviour, staff
trained to make
environmental
modification – visual
schedules, warnings
of transition and
altering environment
and cue card.

Effectiveness +
Inter observer agreement
84–100 per cent.
For all three children, task
steps completed and time
on task increased and fewer
sessions terminated due
to challenging behaviour.
Significant decrease in
behaviour concerns indicated
by social validity scale
completed by staff.

None.

None.

Effectiveness +
The unobtrusive covert
tactile prompt was at least
as effective for maintaining
the desired level of each of
the three target responses as
overt traditional prompting
was. In some of the children,
patterns of covert tactile
prompting presentation
reduced the overall need for
prompting.

Between 15 and
35 daily sessions of
15–30 minutes.
1:1 intervention by
researcher.
Tutors observed
participants in
classroom situation
and administered
the tactile prompt
according to criteria.

Five children with
ASD. Diagnoses
confirmed using
PDD-Screening
Test and Checklist
for Autism in
Toddlers.
Mean age 6:3
years (range 5:4–7
years).
Five boys.
Three children
with prior
diagnoses of AS or
ASD aged 5, 5 and
8 years. Two girls,
one boy.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)

Intervention
sample (age, type
of ASD, gender)

Three studies by Cale et al. (2009) are reported separately in this section. However, as they are all reported in the same journal article they are only counted once in the overall number
of studies.

Single case
experiment
(multiple base
line).

Study Design

Focus/aim

Research
study and
country

Table 26: Behavioural interventions

3.7 Studies focusing on challenging/interfering behaviour interventions
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Focus/aim

To examine
the impact of
environmental
modification on
problem behaviour.

To examine
the impact of
environmental
modification on
problem behaviour.

To compare the
effects of sensoryintegration
therapy (SIT) and
a behavioural
intervention on
rates of challenging
behaviour
(including selfinjurious behaviour)
in children
diagnosed with
ASD.

Research
study and
country

Cale et al.
(2009)
US

Cale et al.
(2009)
US

Devlin et al.
(2011)
Ireland

Single case
experimental
(alternating
treatments
design).
Sessions were
primarily
conducted in
the participants’
regular
classrooms, or in
an occupational
therapy room
within the
school.

One child in
inclusion class
with mainstream
peers. Two in
mainstream with
classroom aides.

Four children aged
6–11 years with
a prior diagnosis
of ASD. Mean age
9:4 years.
Four boys.

Three children
with prior
diagnoses of ASD.
Aged 5, 6 and 7
years.
Two girls and one
boy.

Researcher delivered,
over 10 days. In the
sensory condition,
children were
provided with SIT
activities for 15
minutes 6 times
per day. Behavioural
interventions based
on functional
assessments were
implemented across
the school day.

Contextual
assessment followed
by training staff to
implement choice
making strategies
with child to help
them manage a
feared activity.

Effectiveness +
Behavioural intervention
more effective in reducing
levels of challenging
behaviour for all participants.
Little change in challenging
behaviour between baseline
and SIT condition. Salivary
cortisol samples – very little
difference between levels of
stress between interventions.

Effectiveness +
Inter observer agreement
88-100 per cent.
For all three children task
steps completed and time
on task increased and fewer
sessions terminated due to
challenging behaviour.
Social validity ratings from
staff high.

None.

None.

None.

Effectiveness +
Inter-rater agreement 100 per
cent. For all three children,
task steps completed and
time on task increased and
fewer sessions terminated
due to challenging behaviour.
Social validity ratings from
staff high.

Baseline assessment
then staff
implemented
strategies
(countdown cards) to
manage termination
of a favoured
activity.

Three children
with prior
diagnoses of ASD.
Aged 6, 6 and 7
years.
Three boys.

Two children
were in selfcontained
specialist classes.
One child
was in regular
kindergarten
with a classroom
aide.

Single case
experiment
(multiple base
line).

Single case
experiment
(multiple base
line).

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)

Intervention
sample (age, type
of ASD, gender)

Setting

Study Design
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Focus/aim

Interventions in
classrooms to
reduce challenging
behaviour derived
from functional
analyses and
conducted via
videoconferencing.

To evaluate the
effectiveness
of combining
milieu therapy
and functional
communication
training (FCT) to
replace aberrant
behaviour with
functional
communicative
skills.

Research
study and
country

Machalicek
et al. (2009)
US

Mancil,
Conroy and
Haydon
(2009)
US
Home and
school (no
details re school
settings).

Special school
for children with
ASD. Five other
children and four
staff were in
their class.

Single case
experimental.

Single case
experiment
(multiple
baseline).

Setting

Study Design

None.

None.

Effectiveness +
Observation of behaviour –
inter-rater reliability 89 per
cent and 84 per cent.
For both girls challenging
behaviour was low under
adapted instruction and high
under typical instruction.
Engagement was high under
adapted instruction and low
during typical instruction.

Effectiveness +
Inter observer agreement
94–96 per cent.
At baseline, all three
participants were engaged
in high rates of aberrant
behaviour, but this decreased
after the implementation of
the intervention. At baseline,
the three participants were
not communicating. After
the implementation of the
intervention, there was an
increase in total percentage
communication.
Perceived as socially valid by
teachers and parents.

Functional analysis
followed by multielement treatment.
30 minute 1:1
sessions over eight
weeks.
Following functional
analysis intervention
incorporated
high levels of
attention with
academic demands
interspersed among
preferred activities
during classroom
instruction.
Milieu therapy
and functional
communication
training.
Parent training
and functional
analysis followed
by therapy. (Parent
would model social
behaviour, such as
requesting a toy and
they prompted the
child to display the
modelled behaviour,
if they did not
respond within five
seconds.)
2–3 days per week
over 3–4 weeks.
Parent delivered.

Two children
with moderate
intellectual
disability and ASD.
Both scored in the
severe range on
CARS.
Aged 7 and 11
years.
Two girls.

Three children
with ASD
diagnoses
confirmed using
SCQ and ADI.
Aged 4:1, 4:10 and
7:11 years.
Three boys.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)

Intervention
sample (age, type
of ASD, gender)
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Focus/aim

To evaluate the
effects of explicit
and general
delay cues when
implementing
a tolerance for
a delay in the
delivery of a
reinforcement
procedure to
increase task
engagement and
decrease escape
maintained
challenging
behaviour.

To examine the
influence of the
Prevent-TeachReinforce (PTR)
model on academic
engagement
and problem
behaviours of
students with ASD.
To evaluate the
feasibility of PTR
implementation.

Research
study and
country

Reichle et al.
(2010)
US

Strain,
Wilson and
Dunlap
(2011)
US

Single case
experimental
(multiple
baseline).

Single case
experimental.

Study Design

General
education
classes.
Two children
had access to
paraprofessional
support and one
did not.

Early child
special education
settings.

Setting

Three children
with prior
diagnoses of ASD/
AS. Aged 5, 8 and
9 years.
Two boys, one girl.

Two participants
with moderate to
severe intellectual
disability and prior
diagnoses of ASD.
Aged 4 and 4:6
years.
Two boys.

Intervention
sample (age, type
of ASD, gender)
None.

Effectiveness +
Both demonstrated improved
performance with the two
intervention strategies.
However, each learner’s
successful work unit
completion advanced more
quickly with the explicit
tolerance for delay procedure.

Effectiveness +
Inter observer reliability
average 96 per cent. Problem
behaviour fell for all three
participants. Levels of task
engagement rose for all three
participants.
Social validity ratings indicate
intervention positively
perceived by teams.

1:1 intervention
following functional
analysis. Intervention
delivered by teacher.
Participant took
part in one task.
The teacher would
provide general or
explicit tolerance
delay cues. Nonengagement not
reinforced.

PTR manualised
programme.
School team
followed PTR
facilitated by a
PTR researcher. The
teams conducted
the PTR assessment
and designing and
implementing the
PTR intervention.

PTR trainer
support
withdrawn
for 3–4 days
at end and
behaviour
change
sustained.
No longer term
follow up.

Follow up

Outcome

Intervention
(duration, intensity,
modality, delivery)
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Focus/aim

To evaluate the
effectiveness of
the power card
strategy for three
students with ASD
in a public school
classroom setting.

The current study
sought to extend
the literature on
social stories.

Investigation of
the effectiveness
of a modified
social stories
intervention
for improving
social skills of
adolescents with
ASD.

Research
study and
country

Campbell
and Tincani
(2011)
US

Chan et al.
(2011)
US

Graetz,
Mastropieri
and Scruggs
(2009)
US

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

Single case
experimental.

School (details
not specified).

Resourced
provision.
All children
in general
education
classes
with access
to special
education class
for part of the
day.

Partially selfcontained
special class
in elementary
school.

Single case
experimental
(multiple base
line).

Single case
experimental
(multiple
baseline).

Setting

Study Design

Table 27: Narrative interventions

Three young
people with ASD
confirmed using
GARS. Aged 12:10,
12:2 and 13:1
years.
Two boys and one
girl.

11 weeks 1:1
intervention with
support staff. Individual
modified social stories
were developed for
participants using
recommended
guidelines.

Teachers trained
by researchers and
implemented social
story once per day for
each pupil in special
education class.
Social stories aimed to
influence behaviour by
providing important
information about the
social context and the
outcomes of behaviour.

Effectiveness +
Reductions in inappropriate
behaviour were observed for
all participants.

Effectiveness +
Inter observer agreement 93
per cent.
Overall, the intervention
produced mild to moderate
improvement in target
behaviours in mainstream
classes (sitting, listening to
teacher, use of materials).
Social validity – rated
acceptable by staff.

Positive
social validity
data from
interviews.
At 3–4 weeks
follow up
positive
behaviour
levels
maintained.

None.

For two
students
direction
following
maintained
for eight
weeks after
withdrawal but
one needed
reintroduction
of prompt.

Effectiveness +
Inter observer agreement 100
per cent.
After the addition of
the power card scenario,
following directions increased
substantially for all three
children.
Classroom staff reported
strategy relatively easy to
implement and effective in
promoting social skills.

Power cards during
playtime from 8:45 to
9:05 every morning for
eight weeks. Following
a functional analysis a
scenario was developed
for each child, resulting
in a student’s scenario
and power card, which
described appropriate
responses.

Three children
with prior
diagnoses of PDDNOS or ASD.
All aged six years.
Two girls and one
boy.

Three participants
with diagnoses of
ASD. Aged eight
years.
Three boys.

Follow up

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)
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To analyse the
effects of using
a social story via
PowerPoint™
on aberrant
behaviours of
children on the
ASD spectrum
(grabbing,
pushing, etc.).
In addition,
the difference
between the
effects of a paper
format versus the
computer format
was analysed.

Mancil,
Haydon
and Whitby
(2009)
US
Mainstream
general
education
classes.

Special school.
ASD specific
classroom.
Classes of 6–9
pupils and two
teachers.

Single case
experimental
design.

Evaluate
effectiveness of
a social story
compared to a
social story paired
with differential
reinforcement
(DRO) to reduce
problematic
behaviours.

Iskander
and Rosales
(2010)
US

Single case
experimental
(repeated
measures).

Setting

Study Design

Focus/aim

Research
study and
country

Three children
with diagnoses of
ASD confirmed
using Social
Communication
Questionnaire.
Aged, 6:5, 7:3 and
8:1 years.
Two boys, one girl.

Two participants
with prior
diagnoses of PDDNOS and ADHD.
Aged 8 years and
11 years.
Two boys.

Intervention
sample (age, type
of ASD, gender)

Outcome

Effectiveness +
Decreases in each of the
target behaviours following
the intervention. However,
the levels of improvement
varied. When DRO was
paired with reading of
the story, levels of each
target behaviour for both
participants decreased
further.
Effectiveness +
Inter observer agreement 94
per cent.
Overall a reduction in the
frequency of pushing in
the classroom across all
participants. PowerPoint
condition slightly better than
paper format.
Social validity – teachers
reported PowerPoint easy to
implement and pupils liked it.

Intervention (duration,
intensity, modality,
delivery)
Social stories. 10
minute 1:1 sessions
with the researcher 2–4
times per day and 2–4
times per week.

Social stories
Two days training
for teachers and five
minutes daily with
pupil. Social stories were
developed to address
the children’s needs
(pushing) and presented
in two formats. Once
taught, the children
were directed to read
the story on their own
every school day.

None.

None.

Follow up
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70

Focus/aim

To evaluate the
extent to which
a systematic
instruction could
improve attending
to task and
acquisition and
generalisation of
science concepts
by students
with ASD and
an intellectual
disability.

To evaluate and
compare the
effectiveness of
a token economy
and a selfmanagement
intervention
in an inclusive
kindergarten
classroom.

Research
study and
country

Holifield et
al. (2010)
US

Shogren et
al. (2011)
US
Specialist
school for
children with
speech and
communication
difficulties.
Eight children
in class led
by speech
pathologist and
support from
one specialist
teacher or
behaviour
analyst.

Resourced
provision –
self-contained
class in
elementary
school.

Single case
experimental
(multiple
baseline).

Single case
experimental
(repeated
measures).

Setting

Study Design

Table 28: Self-monitoring interventions

Self-management and
token economy.
Class rules taught.
Teachers rated how well
rules followed by pupils
to earn reward. For
self-management pupils
completed a monitoring
chart.

Self-monitoring
intervention delivered
1:1 by teacher prompted
every five minutes for 20
minutes.
During independent work
participants were given
a self-monitoring sheet
and verbal and visual
cues. Following time cues,
the participants circled
‘yes’ on their forms if
they were attending to
task or ‘no’ if they were
not attending to task.

Two children
assessed with
mild to moderate
ASD (confirmed
using CARS)
and intellectual
disability.
Aged 9:4 and 10:8
years. Two boys.

Two children with
prior diagnoses of
AS. Both aged five
years old.
Two boys.

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)
None.

Changes
maintained by
one pupil at
two, four and
eight weeks.
Other pupil
demonstrating
higher levels
of positive
behaviour than
at baseline but
not as high as
the other pupil.

Effectiveness +
Increased engagement
shown by both pupils in both
conditions. No clear pattern
of higher engagement with
token economy or selfmanagement.

Follow up

Effectiveness +
Inter observer agreement 90
per cent. Mean percentage of
attending to task increased
during intervention and mean
academic accuracy increased
for both pupils during
intervention.

Outcome
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Focus/aim

To combine the
use of social
stories and video
social modelling
(VSM) procedures
for students with
ASD to increase
task engagement.

To examine the
use of a handheld
computer to
deliver selfmodel staticpicture prompts
to facilitate the
acquisition of selfmonitoring.

Research
study and
country

Cihak et al.
(2012)
US

Cihak,
Wright and
Ayres (2010)
US

Single case
experimental
design.

Single case
experimental
(alternating
treatment
design).

Study Design

Effectiveness +
Inter observer agreement
95–100 per cent.
All students demonstrated an
increase in task engagement
and decrease in teacher
directed prompts. All
students generalised the
strategy across other general
education classrooms.
Students and teachers
reported favourable social
validity on standardised
rating scales.

Self-modelling
intervention delivered
by teacher during a 50
minute lesson. Handheld
computer including
-picture prompt was
placed on the corner
of the student’s desk.
When the self-model
picture was displayed,
the student circled either
‘yes’ or ‘no’ if they were
demonstrating task
engagement.
Three children
assessed as having
ASD autistic on
the CARS and
GARS.
Aged 11, 11 and
13 years.
Three boys.

Effectiveness +
Inter observer agreement 89–
96 per cent across students.
Students improved task
engagement only after
viewing the social stories
video that matched their
specific function of behaviour.
Students and teachers
reported favourable social
validity.

Social stories and VSM.
Brief functional
assessment to match
social stories to the
function of the student’s
off-task behaviours. 17
sessions of 15 minutes
intervention delivered
by teacher. Student
self-modelled in a video
social story targeted
to reduce off-task
behaviours as a function
to avoid and to escape
their work. Then they
watched social stories
video to remediate offtask behaviours.

Four children
with diagnoses if
ASD or Asperger’s
Disorder using
CARS and GARS.
Aged 11,12,13
and 14 years.
Four boys.

Resourced
mainstream
schools (special
and general
education
input).

Mainstream
school. All
fully included
throughout
each day.

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)

Setting

Table 29: Computer-assisted interventions (behaviour)

None.

None.

Follow up

Results: Systematic Literature Review

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

71

72
Setting

School for
children with
ASD. Ratio
of 6:1:1 for
student; teacher;
paraprofessional.

Study Design

Quasi
experimental
pre-test, post-test
control group
design (control
group TAU).

Focus/aim

To examine the
Get Ready to
Learn (GRTL)
classroom yoga
programme
among children
with ASD.

Research
study and
country

Koenig,
BuckleyReen and
Garg (2012)
US

Table 30: Yoga interventions

24 children
diagnosed
with ASD in
intervention group
(22 in control
group).
Mean age 9:7
years.
19 boys and five
girls.

Intervention
sample (age, type
of ASD, gender)

Follow up

None.

Outcome

Effectiveness ++
Students in the GRTL
programme showed
significant decreases
in teacher ratings of
maladaptive behaviour,
as measured with the
Aberrant Behaviour Checklist,
compared with the control
participants.

Intervention
(duration, intensity,
modality, delivery)
Intervention group
participated in the
GRTL program every
day for 16 weeks
(15–20 minutes).
Delivered by
researcher.
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3.7.1 Findings from the challenging/interfering behaviour interventions section
Seventeen of the review studies primarily focused on challenging/interfering behaviour and coping with
change. As can be seen in Table 31, the majority of these studies were with 5–12 year old children and the
number of studies reduced with age.

Table 31: Challenging/interfering behaviour interventions by age group
Number

Pre school

5–8 years

9–12 years

13–16 years 5–16 years

16+ years

Total

2

7

4

0

0

17

4

Given the number of challenging/interfering behaviour intervention studies it was possible to break them
down into categories according to intervention focus.

Behavioural interventions (n=7)
These studies were undertaken with children aged 4–11 years attending a range of specialist, mainstream
and pre-school educational provisions. All of the studies included five or fewer participants; however they
do provide positive evidence for the use of behavioural approaches, often following on from a functional
analysis of behaviour. The approaches in this section include a number of different methods drawing upon
behavioural principles (for instance, multi-element behaviour plans, environmental modification, functional
communication training, covert prompting and milieu therapy). In many of the studies, teachers or parents
were successfully trained to deliver the interventions. Although these studies involve small numbers of
participants, the number of studies in this section adds weight to the evidence for behavioural interventions
having some of the most evidence in the current review, particularly for increasing on-task behaviour,
communication and task engagement. The study by Devlin et al. (2011) also provides some comparative
evidence for the effectiveness of behavioural over sensory integration approaches to challenging behaviour.
Studies in this group report positive social validity from parents and teachers. The range of studies indicates
that these interventions can be flexibly adapted to different settings and delivered easily and effectively by
school staff.

Narrative interventions (n=5)
These studies were undertaken with children aged 7–13 years attending a range of educational provisions.
All of these studies had three or fewer participants. They provide moderate evidence for the application of
narrative approaches such as social stories and power cards. They help to extend the current evidence base
by demonstrating that: social stories delivered through the medium of power point were more effective than
paper format; social stories could be delivered effectively by school staff; combining differential reinforcement
of other behaviour with social stories further decreased challenging behaviour; and power cards can be used
to increase the following of instructions. Social validity ratings from pupils and teachers were also positive.
Further research is needed to extend the positive findings in this section. The evidence suggests that social
stories in particular represent a flexible intervention, which can be easily delivered by school staff, adapted
to different settings and delivered using different formats.
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Self-monitoring interventions (n=2)
The two studies in this group were undertaken with a very small sample of two children in each one.
The children attended self-contained classes and were aged 5–10 years. One study (Shogren et al., 2011)
found that self-monitoring was as effective as a token economy intervention and the other study found selfmonitoring increased task engagement. Additional evidence is needed to extend the small amount of evidence
in this section.

Computer-assisted intervention (n=2)
The two studies in this group were undertaken with small samples. The participants were aged 11–14 years
and attended resourced or mainstream schools. One study found video modelling increased the effectiveness
of social stories in reducing off-task behaviour (Cihak et al., 2012). The second study by the same author
found self-modelled picture prompts on a handheld computer increased attention to task. Both interventions
were rated favourably by students and teachers. Additional evidence is needed to extend the small amount of
evidence in this section.
An additional study is included in the challenging/interfering behaviour section. Koenig et al. (2012) provide
positive evidence for a yoga intervention with 24 primary aged special school children. However, further
research is needed to extend the evidence base in this area.

Summary
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•

Challenging/interfering behaviour interventions represented a relatively large proportion of the
available evidence base.

•
•

The available evidence significantly decreased with age.

•

There is most evidence for the effectiveness of behavioural interventions for children aged 4–11 years
and moderate evidence for narrative interventions for 7–13 year olds who attend a range of provisions.
Evidence suggests these are flexible interventions that can be delivered by parents and a range of
professionals.

A range of approaches (such as behavioural approaches, social stories, computer-assisted instruction
and self-monitoring) are used.
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Focus/Aim

To evaluate matrix
training with
children with ASD
and to extend the
research on the
early literacy skills
of writing and
identifying letters
and numbers.

To examine
whether fluency
training (FT)
was superior
to discrete trial
training (DTT) for
helping children
with ASD achieve
important
learning outcomes
including
acquisition,
stimulus
generalisation,
and retention of
noun labels.

Research
study and
country

Axe and
Sainato
(2010)
US

Holding et
al. (2011)
US
In the child’s
home during
regular
intervention
sessions.

Inclusive
pre-school
for children
with ASD.

Single case
experimental
design.

Single case
experimental
(alternating
treatment design).

Setting

Study Design

Four participants
with a prior
diagnosis of ASD.
Mean age five
years.
Three boys and
one girl.

Four children with
prior diagnoses of
ASD.
Aged 4–5 years
old.
Two boys and one
girl.

Intervention
sample (age, type
of ASD, gender)

Table 32: Discrete skills training informed by behavioural principles

3.8 Studies focusing on pre-academic/academic skills

Effectiveness +
The results of this study
showed that FT was
superior to DTT for the
acquisition, stimulus
generalisation, and
retention of noun labels.

Six weeks post
intervention, the
number of nouns
retained in the FT
condition ranged
from two to eight. In
the DTT condition,
the number of nouns
retained ranged from
zero to seven. The
average effect size
across all participants
for retention was d =
.84, indicating a large
difference in favour
of FT over DTT.

None.

Effectiveness +
Inter observer
agreement 86–100 per
cent.
At the end of the
study, three of the four
participants performed
the trained actions
with previously known
pictures, letters, and
numbers.

60 sessions 1:1 with
researcher.
Pre assessment –
informal inter-views
to identify reinforcers
and target skills.
Training phase followed
by gradually fading
prompts.

Intervention delivered
by teachers as part of
an intensive behavioural
intervention
programme. In both
intervention conditions,
children were presented
with pictures of nouns
they had incorrectly
identified prior to the
intervention starting.
DTT and then FT were
used to help teach the
children to correctly
identify pictures of
nouns. Delivered
on a 1:1 basis. The
intervention phase
lasted four weeks.

Follow up

Outcome

Intervention (duration,
intensity, modality,
delivery)
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Focus/Aim

To evaluate the
effectiveness of
explicit instruction
using the modellead-test strategy
on the acquisition
of science
descriptors for
students with
ASD.

To assess
functional
relations between
sensory-based
antecedent
interventions
and academic
response.

Research
study and
country

Knight et al.
(2012)
US

Van Rie
and Heflin
(2009)
US
Resourced
school. Selfcontained
class in an
elementary
school.

Special
education
class with a
teacher and
teacher’s
assistant.

Single case
experimental.

Single case
experimental.

Setting

Study Design

Effectiveness +
Limited support for
sensory intervention
to modulate arousal in
children with ASD.
Responses variable and
only one participant
seemed to make
progress in each
condition.

Five minutes daily with
researcher until 80 per
cent correct responses
in academic conditions.
Two sensory activities
(or control) before
instructional activity.

None.

None.

Effectiveness +
Inter observer
agreement 100 per
cent.
Mean number of
science descriptors
independently and
correctly identified
increased from 0–1 to
2–3 (for sets of 5).
Social validity
questionnaire – positive
student responses.
Teachers identified
skills as important
but there was lack of
generalisation.

1:1 instruction by
researcher.
Used a model-leadtest format. Researcher
modelled the correct
answers then student
and researcher repeated
together and then
student lead. A test
phase included prompts,
praise and instructional
feedback.

Three children
with prior
diagnoses of
ASD and learning
disability.
Aged 5:11, 6:10
and 7:6 years.
Three boys.

Four children with
diagnoses of ASD
confirmed using
CARS.
Aged 6:3, 6:3, 6:6
and 7:4 years.
Four boys.

Follow up

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)
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Focus/aim

To investigate the
effects of video
self-modelling
(VSM) on the
mathematics skill
acquisition of
adolescents with
ASD.

Assess the
effectiveness
of embedded,
explicit computer
aided instruction
(CAI) on student
acquisition of
science terms.

Research
study and
country

Burton,
Anderson,
Prater and
Dyches
(2013)
US

Smith,
Spooner
and Wood
(2013)
US

Single case
experimental.

Single case
experimental
(multiple
baseline across
participants).

Study Design

Three participants
with intellectual
disability and prior
diagnoses of ASD.
Aged 11, 12 and
12 years.
Three boys.

CAI slideshow 1:1 by
teacher or peer. Used
three times each 40
minute science period.
The iPad delivered
instructional information
via a model-test explicit
instruction format.

Effectiveness +
During baseline probes,
all three students had
low levels of correct
responding. Following the
intervention, all students’
performance showed a
change in level or increase
in the number of correctly
identified science terms
and applications.
Social validity – pupils
and teachers agreed CAI
effective.

Effectiveness +
All students made
progress in the VSM
condition. When VSM
was faded, skills were
maintained. Students
and paraprofessional
questionnaires reported
social validity (enjoyment
and effectiveness).

Math instruction via
VSM.
20–30 minute sessions,
twice daily, four days a
week, 1:1 with teacher.
Student watched himself
complete a problem
then solved the same
problem on paper. This
procedure was followed
for each of the five
problems presented.
The teacher’s role
was to record student
performance, collect
treatment fidelity data,
and praise appropriate
behaviour.

Four participants,
three with prior
diagnoses of ASD.
Aged 13, 13, 14
and 15 years.
Four boys.

Resourced
provision. Math
instruction in
self-contained
special
education
classroom.

Mainstream
School, in
general
education
science class.

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)

Setting

Table 33: Computer-assisted instruction interventions

None.

Individual
differences
evident in three
immediate
follow up
sessions.

Follow up
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To investigate the
effect of shared
reading activities
adapted with
modified text,
tactile objects, and
visual supports
on the story
comprehension
and activity
engagement of
minimally verbal
students with ASD
and significant
intellectual
disability.

Mucchetti
(2013)
US
A classroom in
a private school
for children with
ASD.

Self-contained
special education
classroom. One
teacher and One
paraprofessional.

Single case
experimental
(multiple
baseline).

To systematically
replicate and
extend previous
studies of the
TOUCHMATH
program, a
multi-sensory
mathematics
programme.

Fletcher,
Boon and
Cihak
(2010)
US

Single case
experimental
(multiple
baseline/
alternating
treatment
design).

Setting

Study Design

Focus/aim

Research
study and
country

Table 34: Multi-sensory interventions

Four children
diagnosed with
ASD (diagnosis
verified by the
ADOS). Mean age
7:5 months. Three
teachers.
Three boys, one
girl.

Three participants,
all with moderate
intellectual
disabilities and
two with a prior
diagnosis of ASD.
Aged 13–14 years.
Two boys, one girl.

Intervention
sample (age, type
of ASD, gender)

Effectiveness+
All four students
showed increased story
comprehension and
engagement during adapted
shared reading. Average
percentage of session
engagement was 87–100 per
cent during adapted sessions,
compared with 41–52 per
cent during baseline. Average
correct responses to story
comprehension questions
was 4.2–4.8 during adapted
sessions compared with 1.2–2
during baseline.

None.

None.

Effectiveness +
Inter observer agreement
99–100 per cent.
All three of the students
across baseline, interventions,
and replication phases of
the intervention showed
significant improvements
using the ‘touch points’
method compared to the
number line strategy to
solve single-digit addition
mathematics problems.

TOUCHMATH delivered
1:1 by teacher.
Baseline data was
collected for single
digit maths problems.
TOUCHMATH
programme followed
during intervention
using ‘touch points’ and
a number line to solve
problems.

12–15 sessions delivered
by the child’s teacher
on a 1:1 basis. Teachers
conducted adapted
shared reading activities
and used specific
strategies for increasing
student engagement.
Teachers asked six
comprehension questions
during reading. Teachers
used a least to most
prompting protocol to
prompt students to the
correct response.

Follow up

Outcome

Intervention (duration,
intensity, modality,
delivery)
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3.8.1 Findings from the pre-academic and academic interventions section
Eight of the review studies primarily focused on the development of pre-academic/academic skills. As can be
seen in Table 35, the studies addressed the needs of children and young people aged 3–16 years, although the
majority of the interventions focus on the 5–8 year age group.

Table 35: Academic interventions by age group
Number

Pre school

5–8 years

9–12 years

13–16 years 5–16 years

16+ years

Total

1

4

1

2

0

8

0

These interventions have been grouped into behavioural, computer-assisted interventions and multi-sensory
interventions.

Discrete skills teaching informed by behavioural principles (n=4)
This group of studies includes children aged 4–7 years with a range of diagnoses and who are receiving their
education in special, resourced and mainstream provisions, pre-school and home education. All of the studies include
four or less participants; however they do provide moderate evidence for the use of behavioural approaches for
skills teaching. Although these studies involve small numbers of participants, the number of studies in this section
adds weight to the evidence for the effectiveness of behavioural approaches, such as model–lead–test and fluency
training in the acquisition of discrete skills (such as reading single words, learning science vocabulary and recognising
letters or numbers). One study in this group provided only limited support for management of sensory antecedents
in improving academic engagement. Several studies report positive social validity from parents, teachers and
pupils and these discrete skills teaching techniques were reported to be easily implemented during 1:1 teaching
sessions. One study provided evidence of maintenance but in another study teachers reported a lack of
generalisation when students learnt science vocabulary. Generalisation is an area for further investigation.

Computer aided instruction interventions (n=2)
These two studies were undertaken with young people aged 11–15 years attending a special education or
mainstream class. The studies provide evidence of socially valid interventions to improve problem solving in
maths and acquisition of science vocabulary. However, given the small samples, additional evidence is needed
to extend the small amount of evidence found in the current review.

Multi-sensory interventions (n=2)
These two studies were undertaken with children and young people aged 7–14 years with ASD and intellectual
disabilities attending specialist provision for children with ASD. The studies provide evidence for multi-sensory
maths and reading comprehension programmes. Further research is needed to extend the small evidence base
in this area.

Summary

•

Academic interventions represented a moderate proportion of the available evidence base in the
current review.

•

The available evidence covers relatively broad ages and range of educational provision, although it is
mainly focused on the 5–8 year old group.

•

A range of approaches (e.g. discrete skills teaching informed by behavioural principles, multi-sensory
and computer-assisted instruction) are used.

•

There is moderate evidence for the effectiveness of discrete skills teaching informed by behavioural principles.
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Focus/Aim

To investigate whether
voices as conditioned
reinforcers would
result in increases in
observation of others,
accelerate learning
of educational goals
that require listener
responding, and
increase choosing to
listen to stories in a
free play setting.

Research
study and
country

Greer et al.
(2011)
US

Setting

A pre-school
for children
with and
without
developmental delays,
which used
a behaviour
analytic
approach.

Study Design

Single case
experimental
design.

Table 36: School readiness interventions

Only one school readiness study is included in the current review.

3.9 Studies focusing on school readiness skills

Three children
with prior
diagnoses of ASD.
Aged 4:7, 5:2 and
5:5 years with
limited language
skills.
Two boys and one
girl.

Intervention
sample (age, type
of ASD, gender)

Outcome

Effectiveness +
Inter observer agreement
96–100 per cent. After
voices became conditioned
reinforcers, all three children’s
learning accelerated; two
children’s observing responses
increased in the three
settings; and two children
selected to listen to stories
and also showed decreased
stereotypy in the story
setting.

Intervention
(duration, intensity,
modality, delivery)
Voice Reinforcement
50 short sessions
1:1 delivered by the
teacher.

None.

Follow up
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Focus/aim

The purpose of
this study was
to investigate
the use of the
Solve It! Problem
Solving Routine
for students with
ASD.

Research
study and
country

SchaeferWhitby
(2012)
US

Setting

Resourced
school with
students
in general
education
classes 80–100
per cent of the
day.

Study Design

Single case
experimental
(multiple
baseline).

Table 37: Cognitive skills interventions

Only one cognitive study is included in the current review.

3.10 Studies focusing on cognitive skills

Follow up

None.

Outcome

Effectiveness +
All three participants
improved their ability to solve
word problems as measured
by Montague’s Curriculum
Based Measure and Florida
Comprehension Assessment
Test.
Intervention rated effective
by educators on Intervention
Rating Profile 15.

Intervention (duration,
intensity, modality,
delivery)
Solve It! Problem
Solving Routine
delivered 1:1 by
researcher.
Scripted lessons on
mathematical problems.
Instructor presented the
strategy, described the
processes, and modelled
the meta-cognitive
processes. Students
monitored own data.

Intervention
sample (age, type
of ASD, gender)
Three participants
with diagnoses of
ASD confirmed
using the Autism
Diagnostic
Interview –
Revised (ADI-R).
Aged 13:7, 13:8,
14:3 years.
Three boys.
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Focus/Aim

To examine the
effects of using
video modelling
via a video iPod
and the system
of least prompts
to increase
independent
transitions from
place to place
for elementary
students with
ASD.

Research
study and
country

Cihak et al.
(2010)
US

Setting

Child’s general
education
classroom and
wider general
education
setting.

Study Design

Single case
experimental
(withdrawal).

Table 38: Computer-assisted life skills instruction
Intervention (duration,
intensity, modality,
delivery)
Teacher delivered. Prior
to transition, children
watched a video of
themselves transitioning
appropriately. Student
then transitioned,
supported by prompts
if necessary. Video
withdrawn. Once
acquisition criterion
met, the video was
reintroduced until
the follow up study,
approximately nine
weeks later.

Intervention
sample (age, type
of ASD, gender)
Four children
diagnosed with
ASD (validated
with CARS or
Gilliam Autism
Rating Scale).
Mean age seven
years. Gender not
specified. Four
teachers and Four
paraprofessionals.

3.11 Studies focusing on adaptive/self-help skills

Effectiveness +
In all instances, video
modelling and the use of
the video iPod resulted in
independent transitions,
although additional prompts
were required at times.
Children’s inappropriate
behaviours decreased to zero
levels during transitional
situations.

Outcome

Children
maintained
a mean
level of 98
per cent
independent
transitions
nine weeks
after the
acquisition
criterion had
been met.

Follow up
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Focus/aim

To examine the
effects of verbal
cues versus
pictorial cues on
the transfer of
stimulus control
from instructor
assistance in
teaching ageappropriate skills.

Research
study and
country

West (2008)
US

Setting

Inclusive early
education
programme.

Study Design

Single case
experimental
(multiple
baseline).

Table 39: Visual cueing interventions

Four participants
with prior
diagnoses of ASD.
Aged 3:9; 4:10, 5:7
and 6:2 years.
Four boys.

Intervention
sample (age, type
of ASD, gender)

Follow up

None.

Outcome

Effectiveness +
Inter observer agreement over
90 per cent. One child struggled
with both conditions. Three boys
met the criterion during the
instructional phase using the
pictorial cue procedure. When
this procedure was extended to
the other task being taught with
the verbal cue procedure, all
three students met the criterion
using the pictorial cue, indicating
visual cue preference. Instructors
reported socially valid.

Intervention (duration,
intensity, modality,
delivery)
Verbal cues and pictorial
cues.
Two 15-minute sessions
five days a week for
three weeks (one
session a day per task)
delivered 1:1 by support
staff.
Two tasks broken down
into components and
used for verbal and
pictorial cue conditions.

Results: Systematic Literature Review

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

83

Results: Systematic Literature Review

3.11.1 Findings from the adaptive/self-help skills interventions section
Two of the review studies primarily focused on the development of adaptive/self-help skills. As can be seen
in Table 40, the studies addressed the needs of children aged 5–8 years.

Table 40: Adaptive/self-help skills interventions by age group
Number

Pre school

5–8 years

9–12 years

13–16 years 5–16 years

16+ years

Total

0

2

0

0

0

2

0

Summary

84

•

Adaptive skills interventions represented a very small proportion of the available evidence base in the
current review.

•
•

The available evidence covers a limited age range.

•

The current review provides a small amount of evidence for the interventions in this section.

Approaches involving visual prompting were used (picture cues and iPod) to assist skills development
and transitions.

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

Focus/aim

To investigate
the effects of
a swimming
programme on
aquatic skills and
social skills.

Research
study and
country

Pan (2010)
Taiwan

Intervention
sample (age, type
of ASD, gender)
16 participants
aged 6–8 years
with prior
diagnoses of HFA
or AS.
Mean age 7:2
years.
All boys.

Setting

Swimming pool
(mainstream
school pupils).

Study Design

Quasiexperimental
(each participant
received
swimming or
regular activity
in a counterbalanced design).

Table 41: Aquatic interventions
Outcome

Effectiveness ++
Pre–post measures showed
significant improvement in
Humphries Assessment of
Aquatic Readiness scores and
significant improvement in
the academic behaviour and
antisocial behaviour scales of
the School Social Behaviour
Scale 2.

Intervention (duration,
intensity, modality,
delivery)
Water exercise
swimming programme
delivered by researcher.
20 sessions (two
sessions per week, 90
minutes per session).
Each session included
social and skills
activities.

None.

Follow up

Only one motor skills intervention is included in the review. (A comparative sensory study by Devlin et al., 2011, is discussed in the challenging behaviour
section.)

3.12 Studies focusing on motor skills interventions
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Focus/Aim

To describe the key
features of the Oslo
mainstream preschool EIBI model
and to compare
outcome data from
children enrolled over
a 10-year period with
children receiving
treatment as usual.

To evaluate a
mainstream schoolbased model of ABA
intervention for
children with ASD.

Research
study and
country

Eldevik et al.
(2010)
Norway

Grindle et al.
(2012)
UK
ABA
class in a
mainstream
school. ABA
sessions
delivered
in the
classroom.
11 children with
ASD confirmed
with ADI-R. Mean
age 4:9 years
(range 3–7 years).
Nine boys and
two girls.

15 hours per week,
1:1 for two years.

Effectiveness ++
ABA group moderate to largesized effects on standardized
test after one year of
intervention. Statistically
significant changes on Vineland
Adaptive Behaviour Scale (VABS)
in favour of the ABA group.

Effectiveness ++
Children receiving EIBI made
statistically significant gains
in IQ (effect size 1.03) and
adaptive behaviour composite
scores (effect size 0.73) after
two years of intervention,
compared to the control
group. The differences were
also statistically significant
for the communication and
socialisation subdomains on the
VABS, but not the daily living
skills subdomain.

Delivered by preschool
staff. First basic task focus,
e.g. responding to simple
requests from adults.
Then more complex as
the child mastered more
skills. Used EIBI manuals
and operant conditioning
techniques e.g. differential
reinforcement, shaping
and prompt fading.
Intervention was delivered
1:1 or in small groups,
average of 13.6 weekly
hours of intervention over
two years.

43 children,
34 with a prior
diagnosis of
ASD, eight with
a diagnosis of
PDD-NOS and
one with AS. Mean
age 3:5 years
(intervention
group), 3:9 years
(control group).
33 boys, 10 girls.

Pre-school
general
education
classroom,
and/or a
separate unit
attached
to the
classroom.

Quasi
experimental
(control group
TAU).

Quasi
experimental
comparison
with 18
children
receiving TAU
in mainstream
schools.

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)

Setting

Study Design

Table 42: Pre-school comprehensive intervention programmes

3.13 Studies focusing on comprehensive intervention programmes

None.

None.

Follow
up
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33 children with a
prior diagnosis of
ASD. Aged 2:6–4:0
years.
30 boys and three
girls.

Children allocated to the
three interventions on the
basis of where they lived.
Specialist nursery – one
hour, 2–3 times per
week sessions in eclectic
nursery provision for
children with special
needs including ASD.
Specialist ASD nursery –
also eclectic, one hour,
2-3 times per week.
PACTS – parent training
plus regular supervision
and up to four 1:1
sessions for child with a
tutor each week. Follow
up at 10 months.

To follow, over a
period of one year,
children in two types
of special educational
provision (general
special nursery for
children only with
ASDs) and a homebased programme,
Parents of Autistic
Children Training and
Support (PACTS).

Reed,
Osborne
and Corness
(2010)
UK
Children
attended
general
special
nursery,
ASD special
nursery
or PACTS
home-based
1:1.

Eight months ABA
intervention in addition
to TAU. Intervention 5–10
one hour 1:1 treatment
sessions per week.
Treatment was supervised
by an experienced
psychologist or special
educator.

12 children with
prior diagnoses of
ASD or PDD-NOS.
Aged 3–6 years.
Mean age 4:5
years

Specialist
pre-school
settings.

Quasi
experimental
(intervention
and TAU
comparison
group in
normal
classroom
environment).

To assess the effects
on developmental age
and adaptive skills
of low intensity 1:1
behavioural treatment
with an environment
that informally uses
behavioural principles.

PetersScheffer et
al. (2010)
Netherlands

Quasi
experimental
over one year.

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)

Setting

Study Design

Focus/Aim

Research
study and
country

Follow
up
None.

None.

Outcome

Effectiveness ++
During eight months all
children made significant
progress on developmental
age and adaptive skills (VABS).
However, the improvement
on developmental age and
adaptive skills was significantly
larger in the children who
received behavioural treatment
supplementing preschool
services. No significant changes
were found on severity of
ASD and on emotional and
behavioural problems.
Effectiveness +
The overall Gilliam Autism
Rating Scale score increased
slightly for the children in
the general special nursery,
decreased for the children
in the ASD special nursery,
and increased in the PACTS
group. The general special
nursery group showed most
improvement on the education
measure; the ASD special nursery
group showed most change
on intellectual functioning
and adaptive behaviour
measures and the PACTS group
educational functioning showed
significant change.
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16 children
under five years
diagnosed with
ASD and severity
confirmed using
the Autism
Behaviour
Checklist.
Mean age 5:6
years.

Evaluation of the
effectiveness of the
Barnet Early Autism
Model (BEAM)
intervention.

Reed et al.
(2013)
UK
Home.

66 children with
diagnoses of ASD
confirmed using
the GARS.
Aged 2:6–4 years
(mean age 5:4
years).

Varied.

Quasi
experimental
– allocated to
interventions
depending
on local
programme
offered.

To explore
relationships between
severity of ASD,
temporal input of the
programme, and the
outcome effectiveness
for four early
interventions.

Reed and
Osborne
(2012)
UK

Quasi
experimental.

Intervention
sample (age, type
of ASD, gender)

Setting

Study Design

Focus/Aim

Research
study and
country

None.

Effectiveness +
Comparison of the two groups
revealed a numerical advantage
for the children in the BEAM
programme in terms of their
gains in adaptive behaviour
(VABS), and language (Peabody)
and reduced parent stress
relative to the children in the
Portage group. No significant
change for either group on ASD
(Autism Behaviour Checklist)
or intellectual functioning
(Leiter). Portage had more
impact on behaviour problems
(Development Behaviour
Checklist).
10 month comparison of
Portage and BEAM 1:1
home interventions.
BEAM: average 6.4 hours
per week.
Portage: average 8.5.
BEAM delivered by trained
BEAM facilitators, working
under the direction of an
advisory teacher in close
collaboration with other
professionals and parents/
carers.

None.

Effectiveness ++
ABA group had the greatest
improvement in their composite
score (combined change scores
for Psycho Educational Profile
Revised, British Ability Scales II
and Vineland Adaptive Behaviour
Scale), followed by the special
nursery group, and then the
other two approaches. Adaptive
behaviour showed least change
across all interventions. ABA
appeared to be as effective for
children, however severe their
ASD but the other interventions
seemed less effective when ASD
became more severe.

Nine month comparison
of ABA (home-based, 30
hours per week with ABA
trained professionals);
specialist nursery (6–8
children per class, 12
hours per week); portage
(home-based 8.5 hours
per week, trained portage
worker); LA home support
(parent training and some
1:1 with trained worker,
12 hours per week).

Follow
up

Outcome

Intervention (duration,
intensity, modality,
delivery)
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Focus/Aim

To evaluate the
effectiveness of early
intervention delivered
to pre-school children
with an ASD (Building
Blocks programme)
by comparing two
variations of the
programme; a homebased service and a
centre-based small
group programme.

Do differential child
outcomes occur across
study groups after
two years of LEAP
implementation?
What is the
relationship between
implementation
fidelity and child
outcomes? How
do teachers rate
the social validity
of their experience
implementing LEAP?

Research
study and
country

Roberts et
al. (2011)
Australia

* Strain
and Bovey
(2011)
US
Inclusive
pre-school
classroom.

Home-based
group (HB),
centre based
group (CB)
and wait list
control.

RCT.

RCT (manuals
for teachers
not receiving
coaching).

Setting

Study Design

None.

Effectiveness ++
Implementation significantly
higher for coaching classes.
At end of two years, coaching
intervention children
significantly more progress on
ASD (CARS), learning (Mullen
Scales of Early Learning),
language (Preschool Language
Scale, 4th ed.) social skills
(SSRS). Fidelity was related
to outcome. Teachers judged
their fidelity to be high in
intervention classes and related
this to outcomes.
LEAP
Two years training and
coaching for intervention
teachers, controls just
given LEAP manuals.
LEAP involves structured
mainstream classroom;
inclusion; peer
participation; clear goals
for children; parent
training; EBP approaches
(e.g. PRT, PECS).

None.

Effectiveness ++
Better but non-significant
outcomes in the CB group
compared to the HB group
for Vineland social and
communication score on
the Reynell Developmental
Language Scales III. Expression
standard scores showed
significant improvement for CB
group.
CB parents had more gains in
perception of confidence and
quality of life.

Children received either
home-based or centre
based programme for 12
months.
CB: 40 weeks, two hours
per week playgroup
sessions with parent
support and training. Skill
building towards school
transition.
HB: two hour visits
fortnightly over 40
weeks (max. 20 visits)
from member of
transdisciplinary team.
Individualised programme
to develop skills.

56 Children with
ASD/AS or PDDNOS confirmed
using the ADOS.
Mean age 3:5
years at start of
trial.
90.5 per cent
boys.

177 children with
ASD, diagnoses
confirmed using
CARS.
Mean age 4:2
years.

Follow
up

Outcome

Intervention (duration,
intensity, modality,
delivery)

Intervention
sample (age, type
of ASD, gender)

Results: Systematic Literature Review

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

89

90

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

To evaluate the
impact of the EIBI
model compared to an
eclectic intervention
on child outcomes
after six months of
treatment and to
monitor the level of
parental stress in the
two cases. Study also
looked at parental
progress in delivering
the intervention, and
examined inter-related
factors impacting on
child outcomes.

To assess the
effectiveness of
TeachTown: Basics in
a special education
programme for young
students with ASD.

Strauss et al.
(2012)
Italy

* Whalen et
al. (2010)
US

RCT by
classroom
(controls TAU).

Quasi
experimental
(intervention
compared with
an ‘eclectic
intervention’
comparison
group).

Study Design

22 children with
mild to moderate
ASD, confirmed
using CARS.
Children aged 3–6
years.

44 children
diagnosed with
ASD or PDDNOS (assessed
independently at
intake to confirm
diagnosis).
Mean age 4:7
years.
41 boys, three
girls. 44 parents.

Clinic and
home
setting.

ASD
classrooms
in special
school
classes.

Intervention
sample (age, type
of ASD, gender)

Setting

Effectiveness ++
The majority of students using
the software demonstrated
significant progress in the four
learning domains of TeachTown
Basics. The TeachTown group
had larger increases than the
control group on standardised
assessments (Peabody Picture
Vocabulary Test, Expressive
Vocabulary Test, Brigance
Inventory of Early Development)
but these were not statistically
significant.

Effectiveness ++
The intervention group
outperformed the eclectic
group in measures of ASD
severity, developmental and
language skills. Parent training
and constant parent-mediated
treatment provision led to
reduced challenging behaviours
from the children, increased
treatment fidelity and child
direct behaviour change as
measured by performance in
correct responding on behaviour
targets.

Six months comparison
of EIBI and eclectic
intervention. Intervention
delivered by setting
staff and parents. EIBI
intervention based on
ABA verbal behaviour
principles and comprising
the systematic use of
discrete trail teaching
(DTT), incidental
teaching (IT), and natural
environment teaching
(NET). Intervention
delivered in clinic setting
for 25 hours a week in 1:1
or small group format,
and at home for 10 hours
per week. Parents received
continuous training and
supervision.
Teach Town Basics
computer lessons (based
on ABA, typically discrete
trials) 20 minutes daily
over three months and
20 minutes 1:1, small
group or class natural
environment activities.

Outcome

Intervention (duration,
intensity, modality,
delivery)

Note: The asterisk symbol (*) indicates high score for all three dimensions (quality of evidence, methodological appropriateness and effectiveness of intervention).

Focus/Aim

Research
study and
country

None.

None.

Follow
up
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Focus/aim

Randomised trial
of a comprehensive
classroom-based
intervention for
children with ASD.

To examine
the effects of
a collaborative
teacher consultation
and training model
referred to as
COMPASS – the
collaborative model
for promoting
competence and
success.

The impact
of web-based
videoconferencing
technology
tools in offering
sustainability and
efficient use of
resources.

Research
study and
country

Mandell et
al. (2013)
US

Ruble,
Dalyrumple
and McGrew
(2010)
US

Ruble et al.
(2013)
US

RCT.

Quasi
experimental
(control group
TAU).

RCT, strategies
for teaching
based on ASD
Research (STAR)
versus structured
teaching.

Study Design

Special
education
settings.
32 child–teacher
dyads. Children
diagnosed
with ASD and
confirmed using
ADOS.
Children aged 3–9
years. (Mean age
six years).
86 per cent male.
Special education
teachers.

18 randomly
selected teachers
of children
with ASD (child
diagnoses of ASD
confirmed using
checklists).
Mean child age
6.1 years.

60 children with
diagnoses of ASD,
confirmed using
the ADOS.
Aged 6–11 years
(mean age 6:2
years).
85.9 per cent
boys.
18 teachers.

ASD support
classroom.

Special
education
settings.

Intervention
sample (age, type
of ASD, gender)

Setting

Table 43: School age comprehensive intervention programmes

COMPASS.
16 teachers received
consultation and faceto-face (FF) coaching.
16 teachers received
consultation and webbased (WEB) coaching.
Both groups: three
hour parent–teacher
consultation and four
1.5 hour coaching
sessions.

Effectiveness ++
Using an intent-to-treat approach,
findings replicated earlier results.
Psychometrically Equivalence
Tested Goal Attainment Scaling
was used to evaluate children’s
progress with targets. Results
showed similar large effect sizes
for FF/WEB. No differences found
between FF/WEB for teacher
fidelity to plans.

Effectiveness ++
COMPASS intervention teachers
had significantly higher child goal
attainment change scores than
non-intervention teachers.
IEPs assessed as higher quality
for COMPASS group. Satisfaction
relatively high for most aspects.

None.

None.

None.

Effectiveness +
Students in STAR experienced a
greater gain in DAS-II score than
students in structured teaching. In
classrooms with moderate fidelity,
students in structured teaching
experienced a greater gain than
students in STAR. Variability of
implementation likely to impact
on results.

Teachers 28 hours
training in STAR
(ABA-based) and eight
days coaching across
academic year.
Structured teaching
(TEACCH based) offered
same intensity and
duration as STAR.
COMPASS
Teachers: initial 2.5–3
hour meeting with
parents and researchers,
then four 1.5 hour
coaching sessions over
two school terms. The
children received the
intervention for two
school terms.

Follow
up

Outcome

Intervention (duration,
intensity, modality,
delivery)
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3.13.1 Findings from the comprehensive intervention programmes section
Thirteen of the review studies focused on comprehensive interventions designed to address a number of
features of ASD. As can be seen in Table 44, the studies mainly focused on the needs of children and young
people aged 3–8 years.

Table 44: Comprehensive ASD interventions by age group
Number

Pre school

5–8 years

9–12 years

13–16 years 5–16 years

16+ years

Total

10

2

0

0

0

13

1

In contrast to previous sections of the review, these interventions are discussed according to age group. This
reflects the broad focus of the interventions, which in most cases aimed to address more than one feature of
ASD. This grouping is also similar to the approach taken in other recent reviews and guidelines (Eikeseth and
Klintwall, 2014; the Missouri Autism Guidelines Initiative, 2012).

Pre-school comprehensive ASD interventions (n=10)
This group of studies focuses on children aged 3–7 years diagnosed with a range of ASD needs and the
interventions sought to address a number of areas including learning, social skills, ASD severity and adaptive
functioning. The children received the interventions at home or at school (special or mainstream) and the
interventions were delivered by workers trained in the different intervention approaches. It is promising
that the studies in this category are all RCTs or quasi-experimental studies with samples of 11–177 children
receiving the interventions. Standardised outcome measures were used, focusing on general functioning,
cognitive development and ASD. Two of the studies in this group were assessed as high across all three review
domains.
In the majority of studies, comparison and intervention groups both made progress on standardised measures;
however, ASD specific interventions had better outcomes in most domains. Those receiving the ASD specific
interventions were likely to make more progress in particular areas such as adaptive behaviour, language and
development.
The studies also provide some evidence to support more intensive interventions of 13 or more hours per week
when compared to intervention as usual:
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•

Children receiving 1:1 and/or group EIBI for 13 or more hours per week made statistically significant
gains compared to children receiving intervention as usual (Eldevik et al., 2011; Strauss, et al., 2012).

•

Children attending an ABA class and receiving 15 hours 1:1 per week (Grindle et al., 2009) showed
substantial gains on standardised measures and in adaptive behaviour when compared to children
receiving regular classroom intervention.

•

Children receiving an ABA informed programme called Learning Experiences and Alternative Program
for Pre-schoolers and Their Parents (Strain and Bovey, 2011) showed significantly more progress than
controls in the areas of ASD, learning, language and social skills.

•

Children receiving Building Blocks, a 40 hour per week centre-based programme, demonstrated
progress, although this did not reach statistical significance when compared to a home-based and less
intensive version of the same programme (Roberts et al., 2011).

•

Children receiving 30 hours per week ABA-based intervention made marginally significant progress
in cognitive and educational skills when compared to children attending a specialist ASD class or
receiving less intensive Portage or LA home support (Reed and Osborne, 2012).
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In relation to less intensive interventions of 10 or fewer hours per week, intervention groups also made
progress compared to controls, although in some cases this did not reach statistical significance:

•

Children receiving the Barnet Early Autism Model (BEAM) demonstrated progress in adaptive
behaviour and language when compared to controls receiving a generic home intervention, although
this did not reach statistical significance (Reed et al. 2013).

•

Children receiving a computerised ABA-based programme made more progress than controls receiving
their normal classroom intervention on measures of language and development, although this did not
reach statistical significance (Whalen et al., 2010).

•

Children receiving a low intensity ABA-informed intervention in addition to their regular classroom
intervention (Peters-Scheffer et al., 2010) made significantly more progress than the comparison group
in developmental age and adaptive skills.

These studies indicate that progress was more likely when the intervention was ASD specific (for instance,
ABA or BEAM). There was also some evidence that children did make progress when following less intensive
programmes, particularly if they were integrated into the classroom.
Included studies provided evidence for programmes based on or informed by behavioural principles. The study
by Strain and Bovey (2011), which was rated as a best evidence study, is an interesting illustration of the
increasing eclecticism and breadth within ASD programme development (Stahmer, 2014). Although LEAP is
based upon ABA, and includes elements such as PECS, PRT and errorless learning, its delivery is integrated into
the classroom setting. It also includes peer-mediated learning and skills training for families.
Although the studies in this section provide evidence for the effectiveness of home-based ASD specific
interventions, when home-based and setting-based programmes were compared, setting-based programmes
did slightly better (Reed et al., 2010; Roberts et al., 2011). Studies in this section placed a strong emphasis
upon parental involvement and parent–professional collaboration. Those interventions that included parent
support/training also showed promise (Strain and Bovey, 2011; Strauss et al., 2012). However, the extent to
which parents are able to participate in training and the delivery of specific home-based interventions is likely
to vary.
Interventions are also likely to have differential effects depending upon their focus. Reed et al. (2010; 2013)
identified different strengths within home versus special nursery and ASD specific versus generic programmes,
which may need to be considered when planning interventions for children with ASD and their families.
The child’s individual profile of need (Reed and Osborne, 2012) may also influence the choice of intervention.
Reed and Osborne (2012) conducted an analysis of ASD severity (measured using the GARS) with a composite
measure of the child’s intellectual, educational and behavioural progress (as measured using the PEP-R, BAS
and VABS). They found that for the group receiving ABA-informed interventions, composite change scores
increased as ASD severity scores increased, while for the other interventions change scores decreased with
ASD severity. This led the authors to conclude that more intensive ABA-informed interventions might be most
effectively targeted towards facilitating the learning, intellectual development and behaviour of those children
with more severe ASD. Given the relatively small numbers in each group this finding needs further replication;
however, the study is helpful in highlighting the need for further research into the interaction of IQ, ASD
severity and intervention type. The growth of more eclectic programmes is also likely to increase opportunities
for tailoring of approaches and adapting intensity of their delivery according to need.
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Multi-component ASD interventions in schools (n=3)
This group of studies focuses on children aged 3–11 years diagnosed with a range of ASD needs attending
specialist classes or special schools. The interventions used focus on training staff in evidence-based practices
and coaching to develop individualised interventions. It is promising that the studies in this category are
quasi-experimental or experimental studies and include samples of 18–60 children receiving the interventions.
Measures such as individual education plan quality and goal attainment scaling were used to assess
effectiveness. Collaborative planning with parents and coaching had positive effects on pupil goal attainment.
However, one study in this group highlights how implementation can significantly affect outcomes. These
studies provide some evidence to support multi-component interventions for use in schools. Further research
is needed in relation to implementation factors and use of a wider range of child outcome measures to
evaluate effectiveness.

Summary

•

Comprehensive interventions represented a moderate proportion of the available evidence base
in the current review.

•
•

The available evidence significantly decreased with age.

•

In order to tailor early interventions more effectively to child need, further research is required to
establish the relationship between ASD severity and effectiveness of intervention according to type,
mode of delivery and intensity and whether gains are maintained over time.

•

Comprehensive pre-school interventions comprise one of the areas with most evidence in this review,
particularly interventions informed by behavioural principles and delivered in education settings.
However, the current review only focuses on research undertaken between 2008 and 2013. Given the
large amount of comprehensive early intervention research over time, drawing upon this wider body
of research would be useful in order to inform decision making. (See Eikeseth and Klintwall, 2014,
for a recent overview of the comprehensive interventions evidence base.)

These interventions adopted a holistic approach, which often included parents and staff, classroombased intervention and structured teaching.

3.14 Summary of evidence
The 85 studies included in this chapter have been evaluated in relation to the evidence they provide for this
review. In order to synthesise the data further, ratings of evidence were developed in order to provide an
overall summary of the amount of evidence available for each intervention and integrate data from different
types of study designs, such as single case or RCT. Establishing the amount of evidence required for each
rating involved considering what might be viewed as a reasonable amount of evidence within the restricted
timeframe of the current review.
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In Table 45, studies are categorised as follows.

4 (Most evidence):

At least four studies providing positive evidence, which either includes a positive
RCT, or quasi-experimental study, or six or more single case experimental studies
within the 2008–2013 timeframe.

3 (Moderate evidence):

Three or more studies providing positive evidence, which either includes a positive
RCT or-quasi experimental study, or four or more single case experimental studies
within the 2008–2013 timeframe.

2 (Some evidence):

Two or more studies providing positive evidence, which either includes a positive
RCT, or quasi-experimental study, or three or more single case experimental
studies within the 2008–2013 timeframe.

1 (Small amount of evidence):

One RCT, or quasi-experimental study, or two single case experimental studies
providing positive evidence within the 2008–2013 timeframe.

Age groups are included to show the age range where the positive evidence was found, although this is only
tentative given the number of studies that will have informed the age group ratings (this is only provided
where there is evidence from more than one study). The final column in Table 45 records whether the findings
are limited to any specific type of education setting.
As the current review focuses on the period 2008–2013, it reflects the most recent trends in ASD interventions
research rather than providing a definitive review of all interventions to support children and young people
with ASD in education settings. For instance, pivotal response training (PRT) has been identified in some
reviews (Wong et al., 2013) as a promising intervention; however, due to the limited timeframe of the current
review, only two PRT studies were included. This illustrates the importance of considering the evidence from
the current review alongside reviews such as that by Wong et al. (2013), which provide a longer-term view of
the evidence for different interventions. Similarly, self-monitoring has been identified as having an emerging
evidence base in previous reviews (Wong et al. 2013); however this was only rated as having a small amount
of evidence in the current review. Readers will therefore need to balance the findings of the current review
with previous ones to have a full understanding of the evidence for educational interventions for children and
young people with ASD.
Table 45 describes those interventions that were categorised as ‘1’ or above in relation to amount of
evidence. Six interventions are not included as these did not meet the threshold for a score of one. These are:
consultation to develop social skills; school readiness interventions; cognitive interventions; and computerassisted and visual cueing interventions to develop adaptive behaviour/life skills.
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Table 45: Summary of review evidence (2008–2013)
Intervention

Joint attention interventions

Amount of evidence
within the present
review

Age group(s) where data gathered

4

Pre
school

3

2

1

√

5–8
years

9–12
years

13–16
years

Setting
type
16+
years
Mixed

√

Social interventions
Social initiation training

√

Computer-assisted emotion
recognition

√

√

√

√

√

√

√

√

Mixed
Mixed

Peer-mediated

√

√

√

√

Multi components social

√

√

√

√

√

√

√

Mainstream
Mixed

Play-based interventions
Lego therapy®

√

Play-based

√

√

Video modelling

√

√

PECS

√

√

Mixed
Mixed

√

Communication interventions

Behavioural

√

Mixed
Special

√

√

√

√

√

√

Mixed

√

√

Mixed

√

Unknown

Challenging/interfering behaviour interventions
Behavioural interventions

√

Narrative

√
√

Self-monitoring

√

Unknown

Computer-assisted

√

Unknown

Yoga

√

Unknown

Pre-academic/academic skills interventions
Discrete skills teaching informed
by behavioural principles

√

√

Mixed

√

Computer-aided instruction

√

Unknown

Multi-sensory

√

Unknown

√

Unknown

Motor skills interventions
Aquatic
Comprehensive intervention programmes
Pre-school comprehensive
intervention programmes
School age comprehensive
intervention programmes

√

Mixed

√
√

√

√

Note: ‘Unknown’ under ‘setting type’ means that there was insufficient evidence to determine setting type.
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3.15 Discussion of systematic review results
3.15.1 Implications for practitioners
The current review highlights a number of promising interventions particularly for use by practitioners working
with pre-school and primary age children. Although the primary aim in the majority of studies was not to look
at implementation in education settings, the delivery of interventions by school-based practitioners and social
validity ratings do provide some helpful insights for practitioners.
Although some interventions were implemented by researchers or took place in less naturalistic educational
environments, some were successfully implemented by staff in education settings following some initial
training. Interventions with evidence of successful practitioner delivery from more than one study include:
joint attention; social initiation training; behavioural interventions to reduce challenging/interfering behaviour;
computer-assisted behavioural interventions; video modelling to support communication skills; narrative
interventions; self-monitoring of behaviour; computer-assisted academic interventions and multi-sensory
academic interventions. Social validity data also indicate that there are some promising interventions that are
perceived as easy to use or appropriate for use in school settings (e.g. computer-assisted emotion recognition
interventions and peer-mediated interventions, as outlined in Tables 13 and 14).
A number of interventions require more specialist expertise and training to enable delivery by education
practitioners. These include multi-component social skills interventions (Lopata et al., 2012; 2012b); PECS;
comprehensive pre-school interventions such as those informed by ABA principles and multi-component
interventions such as STAR and COMPASS.
Although peer-mediated and multi-component social skills interventions demonstrated relatively strong
evidence in the current review they are still at a fairly early stage in their development and have mainly been
implemented by researchers. The next phase of their development needs to focus on how these interventions
can be delivered by school staff.

3.15.2 Implications by age and setting type
The current review has highlighted a number of gaps in relation to particular age ranges and setting types.
It is therefore not possible to comment in detail in relation to each age group/setting type. However, some
areas have a higher level of evidence and these areas will be discussed in this section.
The pre-school studies included here provide most evidence to support comprehensive early intervention
using holistic packages such as LEAP and Building Blocks, and targeted joint attention interventions. More
studies focused on pre-school intervention in education settings, providing evidence for setting-based rather
than home-based interventions. However, home-based intervention may be appropriate for some children at
particular points in their development; further research is needed in order to tailor intervention effectively to
individual child need and family context. In addition to comprehensive interventions the review also provides
evidence to support the inclusion of targeted joint attention interventions in provision for pre-school children.
The review also found moderate evidence for the effectiveness of other specific interventions for this age
group, such as video modelling to develop communication skills and play-based interventions. There was
also evidence within the review to indicate that social initiation training to develop social skills, behavioural
interventions to reduce challenging/interfering behaviour, discrete skills training informed by behavioural
principles and PECS might also be effective with pre-school children as well as with school-aged children.
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The majority of research included here is relevant to primary age children. As can be seen in Table 45,
interventions in the social development, play, behaviour management and academic skills areas are mostly
with primary age children and across setting types. Interventions for primary aged children identified as having
most evidence in the current review (rated 4) include: peer-mediated interventions, multi-component social
skills interventions and behavioural interventions to address challenging or interfering behaviour. Those with
moderate evidence (rated 3) are: social initiation training; computer-assisted emotional recognition; playbased interventions; PECS; narrative interventions; and discrete trial teaching of academic skills. Interventions
where there was some evidence (rated 2) include Lego Therapy®, and school age comprehensive interventions.
There is a considerable gap in the research evidence at secondary and tertiary levels. There is some evidence
for multi-component social skills interventions delivered outside school and a small amount of evidence in the
current review for the effectiveness of computer-assisted academic skills instruction and computer-assisted
interventions to support behaviour. However, the small number of studies relevant to this age group means
that little is known about effective interventions for this age range of young people with ASD.
The majority of studies in the current review are relevant to pupils attending a range of educational settings,
as demonstrated by the number of interventions described as ‘mixed’ setting type in Table 45. The only
exceptions to this are peer-mediated interventions, which relate to pupils attending mainstream settings, and
PECS, which relate only to special school settings. Although it is useful to know that many of the interventions
can be effective across a range of education settings, further research in specific settings would be helpful
in order to understand how interventions can be tailored to particular groups of children or settings and to
understand specific issues, such as the extent to which interventions for children with ASD are different from
or similar to general interventions for children with learning difficulties.

3.15.3 Implications for policy makers
The current review indicates that a range of intervention options needs to be available that can be matched
to the needs of the child, family and education setting. An important theme emerging from this review that
relates to all ages is the value of education with peers in order to support the social development of children
and young people with ASD. This needs to be taken into consideration when planning educational provision.
Training and support are also required in order to successfully implement interventions for children and young
people with ASD. A coherent training strategy is required in order to assist practitioners in the complex task
of effectively implementing evidence-based interventions in education contexts and keeping practitioners up
to date with developments. Key areas highlighted as having a higher level of evidence need to be included in
training, particularly social, behavioural and pre-school interventions. The specific content of training will also
need to be adapted according to age range taught and setting type.
The research team suggest that policy makers also need to consider how best they can support setting-based
research and sharing of practitioner expertise in the implementation of educational interventions for children
and young people with ASD. Multi-disciplinary collaboration in research design can enable the development
of knowledge and practice at different levels within the school and across schools rather than focusing
more narrowly on single interventions (Fishburn et al., 2013). This has the potential for more embedded and
sustained change and will be important in the further development of interventions such as peer-mediated
interventions, which are at an earlier stage in their development.
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3.15.4 Implications for researchers
There are a number of implications for researchers arising from the current review. These relate to specific
aspects of research design and future direction for research.
In relation to research design, this review has highlighted a number of methodological considerations for
researchers. Firstly, very few included studies undertook follow up to assess maintenance of gains following
intervention. Future research studies should build this into their research design in order to establish whether
interventions have a sustained impact. Secondly, the majority of studies included here had four or fewer
participants; however, it is promising that larger scale intervention studies are being undertaken in areas such
as computer-assisted and peer-mediated interventions. Another important issue to consider is generalisation.
For behavioural, academic skills interventions and computer-assisted interventions in particular, researchers
need to provide evidence of generalisation to other learning contexts and settings.
It is promising that the current review found that multi-component social skills interventions had a strong
evidence base. However, more robust research designs are needed in relation to comprehensive school-based
interventions in order to identify the effective components, control for other factors that might be responsible
for outcomes, and identify requirements for successful implementation. As many of the multi-component
social skills interventions have taken place in clinics or summer schools they also highlight the lack of research
regarding implementation of evidence-based interventions in schools. The research team argue that this
requires collaboration between practitioners based in schools and researchers to enable greater understanding
of the facilitators and barriers to effective implementation of multi-component social skills interventions and
how these can be sustained.
In relation to future research the current review has highlighted areas where further research is needed in
relation to most interventions. Although it has identified that there is a larger amount of evidence for early
intervention, further research is needed in relation to pre-school interventions in order to tailor intervention
effectively to individual children’s profiles of need and family contexts. Similarly, peer-mediated and multicomponent social skills interventions were also identified as having stronger evidence but further research
is needed regarding their implementation in education settings. Further research is also needed to enable
practitioners to know how best to implement peer-mediated interventions, taking into consideration the
needs of both peers and pupils with ASD. Areas highlighted where there is a particular lack of evidence such
as older cohorts and vocational and cognitive skills interventions also require further research.
This review has also highlighted a number of significant gaps in relation to research methodology. The lack of
qualitative studies in the current review is a significant gap. Qualitative research will enable understanding
of the experiences of those delivering and receiving interventions; their perceptions of effectiveness of
interventions and the facilitators and barriers to effective implementation. The Parsons et al. (2009) review
also highlighted the lack of involvement of children and young people with ASD and this continues to be the
case. Researchers need to consider how children and young people with ASD can be more actively engaged in
research that goes beyond social validity rating.
A final gap in the research evidence relates to transition. No studies in the current review evaluated effective
transition interventions for children and young people with ASD. Given that transition can be particularly
challenging for this group of children and young people, further research is needed in this area.
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4 Best Practice Guidance
4.1 Introduction
As identified by Parsons et al. (2009), research is only one strand that informs the development of provision
and decision making in relation to interventions for children and young people with ASD. This section of the
review focuses on the good practice guidance documents relating to the education of children and young
people with ASD, which were identified during the research process. A total of 15 best practice guidance
documents were identified. These documents came from the US, Australia, England, Northern Ireland and
Canada. The documents identified are summarised in Table 46. As can be seen in the table, most documents
were general policy documents, which tended not to focus on particular ages or stages of education.
Although most documents focused on education or health, a few aimed to provide a comprehensive overview
of support for children with ASD across health, education and social care. The comprehensive guidance
documents are presented first, followed by education guidance and then guidance relating to specific areas
such as transition or policy development. Tables summarising each document are presented first and these are
followed by a narrative description of each of the 15 documents.
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Primary care
practitioners;
education
practitioners;
policy makers;
funders; parents,
carers, specialists
and others
providing for
those with ASD.

Ministries of
Health and
Education

Department
of Health,
Social
Services
and Public
Safety/
Northern
Ireland
Executive

New Zealand
Autistic
Spectrum
Disorder
Guideline
Summary
(2008)

Autism
Strategy and
Action Plan,
Northern
Ireland
(2013)

Sets out
government
action plan
2013–16

Intended
audience

Developer(s)

Name and
date of
publication

Table 46: Overview of guidance

√

√

General
guidance

√

0–
4

5–
8
√

9–
12
√

13–
18

18+

Specific groups considered

The range of
settings and
funding are not
discussed although
a commitment is
made to continued
funding for the
Autism Centre.

Continuum of
provision to
continue to be
funded (mainstream;
mainstream with
support; special).
Early intervention
15–25 hours (home;
community and
early education
settings) funding
will need further
consideration.

Setting/Funding

Action plan for all
departments and
stakeholders.

Wide ranging
guidance to
support social care,
education and
health decision
making.

Intervention focus

The guidance summarises
key Northern Ireland and
international legislation
regarding the rights of people
with disabilities and ASD.
Data from consultation
with stakeholders is used
to illustrate key points. A
commissioned NI prevalence
report is included in an
appendix. Limitations of
the prevalence data set are
acknowledged (data via
school census rather than
health) but the data are
useful in predicting future
need.

Systematic literature review.
Research in each area
was reviewed and graded
according to the New
Zealand Guidelines Group
system.
Where no evidence was
available, best practice
recommendations were made
based on consultation and
views of the development
group.
Consensus approach was used
to develop the final guidance.
Also informed by national
and international legislation
and policy documentation.

Evidence informing guidance

Best Practice Guidance
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√

Families;
practitioners;
policy makers;
researchers.

Children’s
Services
EvidenceBased
Practice
Committee

Prior and
Roberts for
Department
of Health
and Ageing

Interventions
for Autism
Spectrum
Disorders:
State of the
Evidence
(Maine,
2009)

Early
Intervention
for Children
with Autism
Spectrum
Disorders:
Guidelines
for Good
Practice
(Australia,
2012)

Parents and
professionals

General
guidance

Intended
audience

Developer(s)

Name and
date of
publication

√

0–
4

√

5–
8

9–
12

13–
18

18+

Specific groups considered

Early years evidence
base.

Not focus of report.

Setting/Funding

Summary of
best evidence
and signposting
services to access
further support
across Australia.

Advisory – to assist
intended audience
in selecting ASD
interventions.

Intervention focus

This document provides a
user friendly overview of
evidence-based and funded
interventions for children
up to seven years of age.
The interventions included
were identified in a previous
review by Prior et al. (2011).
The review used peer reviews
which had applied the
Scientific Merit Rating Scale
System and new evidence
was also rated according to
this system. Interventions
were classified as evidencebased, emerging, negative
or not available. Stakeholder
questionnaires informed good
practice recommendations
regarding implementation of
interventions.

Systematic literature review
coding of evidence according
to the Evaluative Method for
Determining Evidence-Based
Practice in Autism.
General contextual research is
included regarding prevalence;
diagnosis and methodology.
Maine prevalence
documentation and national/
local education policy
documentation informed the
guidelines.
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Developer(s)

National
Autism
Centre

Charman
et al. for
the Autism
Education
Trust (AET)

Name and
date of
publication

US National
Standards
Report: The
National
Standards
Project –
Addressing
the Need for
Evidencebased
Practice
Guidelines
for Autism
Spectrum
Disorders
(2009)

What
is Good
Practice
in Autism
Education?
(England,
2011)

Schools

Parents;
educators; care
givers; service
providers

Intended
audience

√

√

General
guidance

√

0–
4
√

5–
8
√

9–
12
√

13–
18
√

18+

Specific groups considered

Findings
amalgamated
across setting types
(resourced; specialist
and specialist ASD).

Not focus of report.

Setting/Funding

To inform the
development of
Autism Education
Standards as the
basis for training
and school/
individual selfassessment.

Overview of
evidence base
for educational
and behavioural
interventions for
people with ASD.

Intervention focus

General contextual research is
included regarding prevalence
and difficulties experienced
by those with ASD.
Primary data collection
through interviews with staff
and some pupils and parents
in 16 schools.
The research reported was
designed to address an
identified gap in existing UK
and international guidance.

Systematic literature review
of ASD behavioural and
education treatments.
Studies were systematically
identified and evaluated
according to agreed
frameworks (Scientific
Merit Rating Scale and a
Treatment Effects Rating).
Individual studies were then
grouped in order to evaluate
effectiveness of treatments
by type.

Evidence informing guidance
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Jones et al.
for the AET

Educational
Provision
for Children
and Young
People on
the Autism
Spectrum
Living in
England:
A Review
of Current
Practice,
Issues and
Challenges
(England,
2008)
√

√

Government for
policy planning

Shearer, for
Ministerial
Advisory
Committee
(students
with
disabilities)

Education
Options for
Children
with Autism
Spectrum
Disorder
(South
Australia,
2010)

Inform the work
of the AET.

General
guidance

Intended
audience

Developer(s)

Name and
date of
publication

√

√

0–
4

5–
8

9–
12

√

13–
18

√

18+

Specific groups considered

No, focus is on
national practice
review and
recommendations.

Aim for ‘least
restrictive’
environment
and inclusion
but recognise
that current
provision may
not be sufficient
and supports a
recommendation
for two ASD specific
units.

Setting/Funding

Review

Provision planning

Intervention focus

A general contextual overview
of research regarding ASD and
education is included.
Primary questionnaire data
from parents, pupils and
professionals regarding
views of education provision
is reported. Guidance on
education for persons with
ASD from pre-school to
further education is discussed
in relation to questionnaire
findings.

General contextual research
regarding prevalence and
diagnosis is included.
Research literature drawn
upon includes reviews
of intervention; a review
of empirically supported
educational practice and
a model for successful
inclusion.
Informed by guidance and
policy documents from
Australia, US and Europe.

Evidence informing guidance

Best Practice Guidance

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

Wittemeyer
et al. for the
AET

National
Institute
for Health
and Care
Excellence
(NICE)

Educational
Provision and
Outcomes
for People on
the Autism
Spectrum
Full Technical
Report
(England,
2011)

Autism: The
Management
and Support
of Children
and Young
People on
the Autism
Spectrum
(England and
Wales, 2013)

Health and social
care professionals
and service
commissioners.
√

√

√

Inform training
of school based
personnel.

Department
of Public
Instruction

Evidencebased
Practices in
Educating
Children
with Autism
(North
Carolina,
2011)

Inform the work
of the AET.

General
guidance

Intended
audience

Developer(s)

Name and
date of
publication

√

0–
4

5–
8

9–
12

13–
18

18+

Specific groups considered

No, focus is health
and social care
provision.

No, focus is on
good outcomes for
children with ASD.

Not focus of
document.

Setting/Funding

Overview of health
and social care
interventions to
inform practice.

Review of
educational
provision to
support good adult
outcomes.

Guidance for
trainers of school
staff.

Intervention focus

General contextual overview
of research regarding
prevalence intervention and
diagnosis.
Informed by health and social
care guidelines.
Includes an extensive
systematic review of the
literature, which included
coding of studies according to
Grading of Recommendations
Assessment, Development
and Evaluation.

The report is informed by
a literature review, which
identifies gaps in relation
to educational outcomes.
Primary survey, focus group
discussion and individual
interview data are reported.

Draws upon National
Professional Development
Standards Centre
recommendations regarding
evidence-based practice.

Evidence informing guidance
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Developer(s)

Australian
advisory
board on
autism
spectrum
disorders

Ambitious
About
Autism

Name and
date of
publication

Education
and Autism
Spectrum
Disorders in
Australia: The
Provision of
Appropriate
Educational
Services for
School-age
Students
with Autism
Spectrum
Disorders
in Australia
(2010)

Schools
Report 2013:
Are Schools
Delivering for
Young People
with Autism?
(England,
2013)

Policy makers

Government and
non-government
providers;
educated.

Intended
audience

√

√

General
guidance

√

0–
4

5–
8

9–
12

13–
18

18+

Specific groups considered

No, focus is on
outcomes.

Principles identified:
Continuum of
provision
Equitable funding.

Setting/Funding

Assesses the
impact of reforms
to education policy
for children with
ASD.

Position paper
outlining key
principles of good
education practice.

Intervention focus

Uses Department for
Education statistics to
compare trends from 2012 to
2013, or over a longer period,
if 2012–13 statistics are not
available in a particular area.

A brief position paper in
which research is referenced
in order to support the
principles outlined.
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Developer(s)

National
Institute
for Health
and Clinical
Excellence
(NICE)

Autism
Spectrum
Australia
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Name and
date of
publication

Autism
Diagnosis
in Children
and Young
People:
Recognition,
Referral and
Diagnosis
of Children
and Young
People on
the Autism
Spectrum
(England and
Wales, 2011)

Transition
Support for
Students
with
Additional
or Complex
Needs and
their Families
– Submission
to New
South Wales
Inquiry
(2011)
√

√

Health, social
care and
education
professionals
involved in the
diagnosis of ASD;
commissioners
and parents/
carers and young
people.

Government

General
guidance

Intended
audience

√

0–
4

√

5–
8

√

9–
12

√

13–
18

√

18+

Specific groups considered

No, specific focus on
transition planning.

No, focus is health
assessment.

Setting/Funding

Transition support.
Describes Aspect’s
transition support
packages

Recognition,
referral and
diagnosis
procedures.

Intervention focus

General contextual research is
included regarding prevalence
and difficulties experienced
by those with ASD.
Research and guidance
documents regarding
transition generally and
transition for pupils with ASD
specifically are referenced.
Briefly summarises Aspect’s
current and future research.

Overviews good practice in
diagnostic processes. Includes
an extensive systematic
review of the literature,
which included coding of
studies according to Grading
of Recommendations
Assessment, Development
and Evaluation (GRADE).
Expert opinion and existing
guidelines were used where
evidence was not available.

Evidence informing guidance

Best Practice Guidance
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4.1.1 Autistic spectrum disorder guideline summary (New Zealand)
Author: Ministries of Health and Education (2008)
This is a wide-ranging and comprehensive guidance document encompassing all ages. Chapters cover:

•
•
•
•
•
•
•

diagnosis
education
individual, family and carer support
mental health needs
community support
professional learning
Maori perspectives.

Research is graded and reviewed according to the New Zealand Guidelines Group system. This system
classifies evidence as ‘good’, ‘fair’, ‘expert opinion’ or ‘insufficient’. The chapters on educational provision and
professional learning are most relevant to the current review and are summarised here, with reference to other
sections as appropriate.
In relation to ASD assessment, the importance of listening to the views of families; multi-disciplinary
assessment across settings and co-ordinated planning across agencies are emphasised.
Education interventions are classified into three types: Discrete Trial Training; approaches drawing on
behavioural and developmental research; and developmental approaches. Evidence for different approaches
is assessed in the areas of early years education; communication and literacy skills; social development;
sensori-motor development; cognitive development and thinking skills; self-management skills; and
challenging behaviour and secondary education.
In relation to early years education, good evidence was identified for:

•
•
•

prioritising spontaneous communication and play
intervention in normal settings
interventions being monitored and adapted as needed.

Fair evidence was identified for:

•
•
•
•
•

no single model being more effective
visual supports
multiple instructional strategies for literacy teaching
planning for generalisation and maintenance
services being available for 15–25 hours per week across settings.

In relation to social skills, good evidence was identified for:

•
•
•

intervention in natural settings
interventions with normally developing peers
the importance of generalisation and maintenance.

No areas of fair evidence were identified.

108

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

Best Practice Guidance

In relation to sensori-motor development, no evidence was categorised as good, but fair evidence was found
for involvement of specialists such as occupational therapists and careful monitoring of programmes.
For cognitive and thinking skills, good evidence was found for using IQ tests with caution and fair evidence
for planned and systematic instruction.
In relation to self-management and challenging behaviour, good evidence was identified for:

•
•

positive behaviour support based on understanding the function of behaviour
not using aversive methods.

Fair evidence was identified for early intervention.
Particular issues for secondary students were highlighted on the basis of expert opinion; these included
transition support within the school environment and planned transition for adult life and community
activities.
Organisational factors were also acknowledged as important, with fair evidence for:

•
•
•
•
•
•
•

systematic instruction
individualised instruction
structured environments
specialised curricula
a functional approach to problem behaviours
family involvement
planned transitions.

The principle of ‘least restrictive’ environment and the importance of positive staff attitudes and quality
training were emphasised in relation to educational provision. Provision available included mainstream,
resourced mainstream and special schools.
In relation to professional learning the importance of training for all health, education and social care
professionals working with children and adults with ASD was stressed. It was recommended that this should
be supported by standards and competencies. No evidence in this section was evaluated as good. Fair evidence
was found for basing professional learning on evidence and principles of quality provision, with priority given
to those providing specialist services.
Some themes based upon expert opinion were emphasised throughout the sections. These included family
involvement, the importance of assessment to inform intervention, and collaborative team work. Advice for
practitioners was included throughout the guidance.

Summary
This document is very relevant to the current review. It integrates systematic review with best practice
in order to make recommendations regarding educational provision and practice at a country level. It also
emphasises the importance of coordinated policy, across government departments and the role that education
can play as part of a holistic response to meeting the needs of children with ASD.
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4.1.2 Autism strategy and action plan (Northern Ireland)
Author: Department of Health, Social Services and Public Safety (2013)
This document is a cross-departmental collaboration with the aim of delivering a coordinated ‘whole life’
approach for children and adults with ASD. It has been developed in collaboration with a range of stakeholders.
The aims of the strategy and current prevalence in Northern Ireland are outlined. The next section outlines
the broad legislative context and services provided by health, social care, education, employment and learning,
housing, social security and justice. This is followed by the action plan, which includes key themes and
strategic priorities (including access to education and planned transitions). The action plan identifies cross
governmental actions related to the key themes.
Actions related to education include:

•
•
•
•

building capacity in schools
supporting parents
improving collaboration between health, education and social care
expanding trans-disciplinary assessment.

Actions related to transition include transition planning and seamless delivery of services during transition.
In relation to education, the Department of Education provides training for the pre-school sector; it published,
The Autistic Spectrum – A Guide to Classroom Practice, produced DVD resources for parents and schools and set
up the Middletown Centre for Autism. The resources have been commented on positively by inspectors but the
evidence base for the resources is not discussed. Middletown is also positively reviewed in its training, research
and support for more complex young people with ASD.

Summary
This guidance is relevant to the review as it details how coordinated policy can be developed across
government departments and the role that education can play as part of a holistic response to meeting the
needs of children and adults with ASD. Roles of specific education settings and specific interventions and their
evidence base are not detailed in this guidance.

4.1.3 Interventions for autism spectrum disorders: State of the evidence (Maine)
Author: Maine Department of Health and Human Services and Maine Department of Education (2009)
This report is the outcome of practitioner, service manager, parent and academic representative collaboration
to evaluate the evidence base for a range of ASD interventions. The aim was to identify the most effective
and cost-efficient interventions for supporting children with ASD. The committee used an evidence-based
systematic review process to select and rate studies according to levels of evidence. Research was categorised
as follows: established; promising; preliminary; no evidence; insufficient evidence; and evidence of harm using
the Evaluative Method for Determining Evidence-Based Practice in Autism (Riechow, Volkmar and Cichetti,
2008). The report does not describe interventions by age range or type of ASD although this information
is specified for a few interventions, where there is clear evidence of an effect for a particular group. The
interventions assessed as providing established evidence were:
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•

behavioural, including ABA for managing challenging behaviour and PECS for developing
communication

•

pharmacologicial, including methylphenidate for hyperactivity.
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Promising interventions were:

•
•

behavioural, including ABA for adaptive living and
cognitive, including cognitive behavioural therapy (CBT) for anxiety.

A large number of interventions were evaluated as having some preliminary evidence or insufficient evidence.
The aim of this report was to summarise best evidence and not prescribe which interventions should be
used. The best evidence review aimed to inform decision making for individuals in combination with clinical
practice and values and in collaboration with parents. The team concluded that there was compelling evidence
to support intensive early behavioural intervention but that the evidence for educational and behavioural
interventions in schools was lacking. There was also a significant lack of research relating to adolescents
and older young people with ASD. They argued that resources were needed in Maine to ensure delivery of
evidence-based approaches and highlighted that there were insufficient certified ABA practitioners in the
state.

Summary
This document is very relevant to the review. It provides a systematic evaluation of best evidence
interventions whilst acknowledging an evidence gap in relation to interventions in schools. There is some
consideration of implications of the recommendations for local provision.

4.1.4 Early intervention for children with autism spectrum disorders: Guidelines
for good practice (Australia)
Authors: Prior and Roberts (2012)
This guidance is an update of a previous review undertaken for the Department of Health and Ageing by
Roberts and Prior in 2006. It focuses on developmental/behavioural learning-based interventions for children
up to seven years of age. High intensity interventions such as ABA and developmental and combined
approaches are identified as effective. Effective early intervention is characterised by a focus on the key
aspects of ASD; providing structure and routine; adopting a functional approach to challenging behaviour;
enabling successful transitions; using visual supports; and supporting parents. The recommended intensity
of intervention is generally 15–25 hours, although quality and individualisation are stressed as important to
ensure the programme is individualised to the needs of the child and their family. Good practice principles
identified include: assessment; individualised planning; review; and adjustment. Programmes should be
planned in collaboration with parents and professionals. Inclusion of typically developing peers and focus
on independence are also identified as aspects of good practice. Staff should have a minimum of two years’
experience of working with children with ASD and undertake regular professional development. Evaluation
of outcomes should be built in.
The guidance outlines the programmes funded under the Helping Children with Autism (HCWA) Package.
Evidence-based eligible interventions are:

•
•

ABA
EIBI.

Emerging evidence-based and eligible interventions are:

•
•
•

Early Start Denver Model (ESDM)
Learning Experiences – An Alternative Programme for Pre-schoolers and Parents (LEAP)
Treatment and Education of Autistic and Related Communication Handicapped Children (TEACCH)

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

111

Best Practice Guidance

•
•
•
•
•
•
•

Pre-school Autism Education Trial (PACT)
Building Blocks
Social Communication Emotional Regulation and Transactional Support (SCERTS)
DIR/Floortime
Developmental, Social-Pragmatic (DSP) model
Relationships Development Intervention (RDI) and Play
Language for Autistic Youngsters (PLAY Project).

Emerging evidence-based parenting programmes include:

•
•
•

Hanen
Triple P
Pre-schoolers with Autism.

Emerging evidence-based therapy approaches include:

•
•
•

PECS
Speech Generating Devices (SGD) and Alternative Augmentative Communication (AAC)
Alert programme for self-regulation.

Other interventions are identified as only being funded when used with other ASD-specific interventions or
not having sufficient evidence. It includes an example of a matrix to develop an individual child profile and
enable information sharing and collaborative working. The HCWA is described as a mechanism for enabling
best practice, early intervention for children and families. Services funded via HCWA include: the early
intervention service, which provides funding for interventions; Autism Advisors; ASD playgroups; a website;
ASD workshops for parents and carers; ASD-specific early learning centres; and some Medicare items such
as diagnostic assessment and medical professional intervention. Positive partnerships are also funded; these
provide training for teachers and workshops for parents of school-aged children.

Summary
This document is very relevant to the current review. It is accessible to a range of stakeholders and integrates
information from systematic reviews with stakeholder views in order to make recommendations regarding
educational provision and practice for children aged up to seven years of age at a country level.

4.1.5 N
 ational standards report: The national standards project –
Addressing the need for evidence-based practice (US)
Author: National Autism Centre (2009)
These guidelines aim to provide an overview of effective interventions and are based on a systematic review
of ASD behavioural and education treatment between 1957 and 2007. Identified articles were screened
according to the Scientific Merit Rating Scale (SMRS). The scoring enabled an overall SMRS score to be
calculated and research to be classified as: sufficiently rigorous; initial evidence; and insufficient evidence.
This was then combined with a Treatment Effects Rating (TER) of effective, ineffective, adverse or unknown
response to evaluate treatments.
Research articles were combined to form treatment groups and used to derive an overall strength of evidence
score (established, emerging, unestablished, ineffective/harmful). In order to evaluate when and for whom
an intervention might be most effective, a grid helpfully summarises the skills for which the intervention
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had been identified as effective; behaviours that had decreased; the age range it had been found to be
effective with; and diagnostic classification for which the intervention was most effective. Skills areas for
effectiveness ratings were: academic; cognitive; communication; interpersonal; learning readiness; motor;
personal responsibility; placement (this was coded if placement type restricted general participation); play;
and self-regulation. Behaviour decreases were classified as: general; problem; repetitive; and sensory/emotional
regulation. Age ranges used were; 0–2 years; 3–5 years; 6–9 years; 10–14 years; 15–18 years; and 19–21 years.
The following diagnostic classifications were used: autistic disorder; Asperger’s syndrome; and PDD-NOS.
This process identified 11 effective treatments:

•
•
•
•
•
•
•
•
•
•
•

antecedent package
behavioural package
comprehensive behavioural treatment of young children
joint attention intervention
modelling
naturalistic teaching strategies
peer training package
pivotal response treatment
schedules
self-management
story-based intervention package.

Treatments categorised as emerging, unestablished and ineffective are also reported.
The function of this document was to inform local decision-making processes regarding particular
interventions by local funders, education providers and parents and carers. Recommendations were made
regarding best evidence, but how this should be translated into local policy and provision is beyond the scope
of the report. The authors also emphasise that identified effective treatments will not be effective for all
children and young people with ASD and emphasise the need for further research to improve understanding of
what works for whom and when. They conclude that interventions should be selected for individuals using a
team-based approach and based upon knowledge of the person; parental preference and sufficient capacity to
deliver the intervention effectively need to be ensured.

Summary
This document is relevant to the review. It provides comprehensive evaluation of interventions by skills
targeted, age group and diagnostic classification. However, recommendations regarding development of local
provision were beyond the scope of this report.

4.1.6 What is good practice in autism education? (UK)
Authors: Charman et al. (2011)
This primary research report presents findings from a survey of good practice in ASD provision in schools.
The survey was undertaken with 16 mainstream resourced provisions, specialist ASD and special schools, for
pupils aged 2–19 years, that were identified as demonstrating good practice. Although participating schools
illustrated a diverse range of settings, a number of shared key themes were identified. These included: high
aspirations; good relationships with pupils and listening to pupil’s views; individualising the curriculum; a
range of assessments to inform individual planning; trained and motivated staff; multi-agency working;
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strong leadership; broader participation; good communication; and partnership with parents. The report
aims to summarise good practice and therefore does not report results according to age ranges, particular
setting types or types of ASD. Elements of school-based good practice identified in the research subsequently
informed the development of ASD standards. These standards were then used to develop the AET’s three levels
of training and self-assessment forms for individual and school use. The report concludes that in order to
develop the evidence base for good practice in ASD education, further research is needed in relation to multiagency working, implementing interventions and eliciting children’s views.

Summary
This document is relevant to the review as it identifies aspects of best practice in schools. However, this is
based on a relatively small sample of more specialised provisions. Further work is needed to integrate best
evidence research, including best practice in mainstream schools.

4.1.7 E ducation options for children with autism spectrum disorder
(Australia, South)
Author: Shearer (2010)
This relatively short advisory report aims to assist the Minister for Education in planning state-level provision
for children and young people with ASD. The scope of the document is broad. The diagnosis and prevalence of
ASD is discussed at national and state level, drawing upon published research studies and government data.
Current provision in South Australia is outlined and data are provided on numbers of children with ASD and
their placements. However, discrepancies between databases and potential limitations of the data set are
acknowledged. The current range of provision is outlined and identified as supporting a continuum of provision
as articulated in government policy. Australian policy is compared with US and European policy and similarities
are identified in relation to the importance of early intervention and a range of provision for pupils with
ASD. Key principles for education and inclusion of pupils with ASD in national policy documentation are also
outlined. The report recommends increasing the range of ASD provision and supports the establishment of two
ASD-specific units to complement existing provision. It recommends that these units also have an outreach
role in order to provide training and support implementation of ASD interventions. Early years provision is
discussed and recommendations made to base teaching on explicit, direct teaching with scaffolding and access
to visual supports to enable curriculum access. However, it is not clear how this will be delivered. Alongside
this, recommendations are made for a coordinated training strategy, which includes training on evidencebased practice and practical classroom strategies to be included in initial training and continuing professional
development. The development of quality indicators and improvements in data collection systems are also
recommended.
An appendix is included, offering a selection of findings from recent research studies. This draws upon
intervention reviews such as:

•
•
•
•
•
•
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the US National Professional Development Centre’s review of ASD interventions (2009);
a review by Roberts and Prior (2006);
a review by Parsons et al. (2009);
a review of empirically supported educational practice by Rose, Dunlap and Kincaid (2003);
a model for successful inclusion by Simpson, Boer-Ott and Smith-Myles (2003); and
research on the importance of positive school climate.
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The authors highlight that there is insufficient evidence for favouring one intervention programme over
another and that different children will respond differently to each intervention. They also highlight the
importance of mainstream inclusion for learning, partnership with parents and personalised planning.

Summary
This guidance is relevant to the review. It is informed by previous systematic reviews and best practice
research. However, the rationale for including certain research studies is unclear. The document makes policy
recommendations regarding provision and staff training.

4.1.8 E ducational provision for children and young people on the autism spectrum
living in England: A review of current practice, issues and challenges (UK)
Authors: Jones et al. (2008)
This report provides an overview of educational provision for children and young people with ASD in England.
A general overview of the literature in relation to ASD and provision within the English context is followed
by the findings from a questionnaire survey of experiences of education provision completed by 173 parents
of children and young people with ASD, 88 professionals and the views of young people themselves, collated
from previous research. The findings from the questionnaires emphasise the importance of listening to and
engaging with parents and young people with ASD and highlights gaps in services and provision. The final
section of the report links policy and literature to the interview data.
Recommendations are made regarding the following: access to specialist outreach support for all schools;
increasing capacity of existing early intervention initiatives to support pupils with ASD; communicating the
range of school-age provision to parents and building capacity to meet the needs of more complex children
locally; improving data collection for provision planning; ensuring access to speech therapy, occupational
therapy and physiotherapy; ensuring planned transitions; careful analysis of exclusion data; improving options
post 16 years, such as further education; development of out-of-school hours, extended school and short
break provision; and an audit of available training for parents/carers and professionals and development of
national standards.

Summary
This document is relevant to the review as it makes recommendations regarding specific educational provision
and identifies aspects of provision that need to be co-ordinated at a local planning level. However, this is
based on a relatively small data set and so further work is needed to identify best provision at local level.

4.1.9 Evidence-based practices in educating children with autism (North Carolina)
Author: Department of Public Instruction (2011)
This document is for trainers of school-based personnel and provides a brief overview of evidence-based
practice in relation to ASD. A definition of evidence-based practice is provided by the National Professional
Development Centre (NPDC) and the interventions they recommend are outlined. A brief paragraph
summarises each of the following interventions:

•
•
•

prompting
time delay
reinforcement
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

chaining
shaping
fading
task analysis
computer-assisted instruction
differential reinforcement
discrete trial teaching
extinction
functional behaviour assessment
functional communication training
independent work systems
naturalistic interventions
parent training
peer-mediated instruction
PECS
Pivotal response training
Positive Behaviour Intervention and Support
response interruption and redirection
self-management
social skills groups
social stories
stimulus control and environmental modification
video modelling
visual supports
speech generating devices.

A training strategy was being developed by the Department in collaboration with other partners such as
TEACCH that would provide training for school-based personnel in the NPDC strategies. Three levels of
training are discussed:
1.

Exceptional Training Division to provide ‘train the trainers’;

2.

Trainers to deliver training and support to schools; and

3.

Schools to proactively develop own training plans, individually or in collaboration with other schools.

Summary
This document is relevant to the review as it outlines how national development work informs jurisdictionlevel provision. A training strategy is outlined. However, training in evidence-based practice is assumed to
translate directly into effective provision; how such strategies can be effectively transferred to classroom
settings is not discussed.
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4.1.10 E ducational provision and outcomes for people on the autism spectrum –
Full technical report (UK)
Authors: Wittemeyer et al. (2011)
This report explores the area of good outcomes for people with ASD. It is informed by reviews of key literature,
surveys, focus groups and interviews. The literature review section draws upon previous systematic reviews and
government policy and guidelines. Three key sections use these different sources to explore what ‘good adult
outcomes’ can be understood to be, educational planning for good adult outcomes, and the role of assessment
in good adult outcomes.
In relation to good adult outcomes, the literature review highlights gaps in the research relating to adult
outcomes. It finds that although stakeholders had a broad consensus regarding outcomes, these varied
between stakeholders and actual good outcomes were likely to vary between individuals, with parents
tending to prioritise social relationships and independence. In relation to educational planning for good adult
outcomes, there was a lack of policy and guidance to support practitioners in working towards these outcomes
and in keeping these goals in mind. Data collected highlighted that parents valued communication and were
keen to be involved in decision making, while pupils wanted greater consideration of their preferences and for
school staff to ensure that concerns about bullying were addressed. In relation to assessment, practitioners
highlighted that although extensive data were often collected, national curriculum reporting procedures often
limited the extent to which pupil progress could be demonstrated, for instance in social areas.

Summary
This document is moderately relevant to the review as it focuses on specific factors related to achieving
good outcomes for young people with ASD. There has been little previous research in relation to long-term
outcomes for young people with ASD, so the report provides a useful starting point by highlighting this
important area. However, further work is needed to identify good practice and support policy development in
this area.

4.1.11 A
 utism: The management and support of children and young people
on the autism spectrum (England and Wales)
Author: National Institute for Health and Care Excellence (2013)
This guidance document reviews interventions to support children and young people with ASD, primarily
to inform health and social care practice. A thorough review framework is adopted in order to evaluate and
synthesise research. Evidence was collected using systematic searches and was then reviewed by a panel and
graded high, low or very low according to the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) approach. A consensus approach was used where evidence was not found. Although the
guidelines do not primarily focus on education, they do consider pre-school intervention and recommend the
use of social–communication interventions, which focus on the core difficulties of ASD (such as joint attention
training through play). Further research into comprehensive programmes such as LEAP (Learning Experiences
– An Alternative Programme for Pre-schoolers and their Parents) is also recommended in order to extend the
evidence base.

Summary
This document is moderately relevant to the review. It provides useful contextual information regarding
other services working jointly with educational professionals to support children with ASD and their families.
However, educational recommendations are generally beyond the scope of this document.
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4.1.12 E ducation and autism spectrum disorders in Australia: The provision
of appropriate educational services for school-age students with autism
spectrum disorders in Australia (Australia)
Author: Australian Advisory Board on Autism Spectrum Disorders (2010)
This brief document outlines key principles in education provision for children and young people with
ASD. Research evidence is cited to support each principle. Key principles include: better co-ordination and
collaboration between agencies; more equitable funding and provision across states for children with ASD and
their families; a continuum of provision with an emphasis upon inclusion; a comprehensive planning approach
to meeting needs; consideration of evidence-based approaches and training in order to increase capacity of
school staff.

Summary
This document is moderately relevant to the review. It provides a statement of key provision principles
with evidence to support them. However, it is very brief and context specific, making generalisation to other
countries difficult.

4.1.13 S
 chools report 2013: Are schools delivering for young people with autism?
(England)
Author: Ambitious About Autism (2013)
This brief overview document assesses the impact of reforms to education policy for children with ASD.
Department for Education data are used to identify trends for children with ASD in the areas of support in
school, exclusions, bullying, achievement and outcomes. The report identifies concerning trends in most areas
and particularly highlights a lack of training for teachers.

Summary
This document is moderately relevant to the review by highlighting the importance of using data to identify
areas for policy and intervention. However, it is very brief and quite context specific, making generalisation to
other countries difficult.

4.1.14 A
 utism diagnosis in children and young people: Recognition, referral
and diagnosis of children and young people on the autism spectrum
(England and Wales)
Author: National Institute for Health and Care Excellence (2011)
This guidance reviews best evidence in relation to ASD referral and diagnosis. A thorough review framework is
adopted in order to evaluate and synthesise research. Evidence was collected using systematic searches and
was then reviewed by a panel and graded high, low or very low according to the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach. The guidelines were written by a team adopting
a consensus approach. The guidelines consider health rather than educational policy and practice.

118

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

Best Practice Guidance

Summary
This document is moderately relevant to the review. It provides useful contextual information regarding the
roles, responsibilities and practice of other services working with children and young people with ASD and
their families. However, educational recommendations are beyond the scope of this document.

4.1.15 T
 ransition support for students with additional or complex needs and
their families’ submission to New South Wales inquiry (Australia)
Author: Autism Spectrum Australia (Aspect) (2011)
This guidance document draws upon research that describes key aspects of ASD and transition and places
this within the wider state and national legislative context. The document focuses on the need for transition
planning for pupils with ASD. It describes the support provided by Aspect at key transition points and provides
evidence to support the practices described. Current research in relation to transition being undertaken by
Aspect is also outlined.

Summary
This document has limited relevance to the review. Although as it draws attention to the importance of
transition, the document is a submission by one organisation, and does not represent independent guidance.

4.2 Summary of Findings
4.2.1 Overview
The aim of the guidance strand was to identify content, purpose and utilisation of research evidence in current
guideline documents. In relation to the overall aims of the documentation, two documents were very broad
and focused on policy and practice for children and adults (New Zealand, 2008; Northern Ireland, 2013). All
of the remaining documents focused on children and young people specifically. Eight of the guidelines aimed
to inform decision-making processes regarding provision and practice for children and young people with
ASD, while five had a slightly narrower remit, focusing on a specific issue such as transition, adult outcomes
or educational risk factors. Of the 15 documents, two did not primarily focus on education (NICE, 2011;
2013). It is pleasing to note that seven of the guidelines included or drew upon a thorough systematic review
process, although only five of these focused on education: Ministries of Health and Education (New Zealand),
2008; National Autism Centre (US) 2009; Maine Department of Health and Human Services (Maine), 2009;
Department of Public Instruction (North Carolina), 2011; and Prior and Roberts (Australia), 2012.
Several reports also included commissioned research, which explored good practice or policy in key aspects of
educational provision for children with ASD (Jones et al., 2008; Charman et al., 2011; Wittermeyer et al., 2011).
However, these were relatively small scale or survey-based pieces of research that highlighted the need for
more extensive and in-depth evaluation of good practice.

4.2.2 Sources of evidence
The majority of the guidance included evaluation of literature and/or primary data, on the basis of which
recommendations were made regarding provision. Although some of the documents only reported evaluation
of specific interventions on the basis of a systematic review, others adopted a broader approach and utilised
systematic review processes alongside expert opinion or research regarding good practice.
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4.2.3 The role of research in informing policy
The guidance documents included in this section of the report are mainly from North America, Australasia
and England. It is interesting to note that the majority of research reported in the systematic literature review
strand of this report also originated in these areas. The guidance may reflect the priority given to ASD research
and practice in these countries and the accessibility of research to guidance teams.
The way in which these guidance documents utilised research is also likely to reflect the conceptualisation
of policy development processes in the countries concerned. In the US in particular, evidence-based practice
is reflected in legislation, with the No Child Left Behind Act (NCLB) (2002) creating a mandate for the use
of evidence-based interventions. Historically in England, by contrast, legislation has been less specific and
practice-based evidence has been valued alongside evidence-based practice (DCSF, 2008). The guidelines are
therefore likely to reflect these different emphases at the time when they were written.
Although it is pleasing to note that systematic reviews have informed some of the guidelines, it is interesting
that they do not consistently recommend the same approaches despite much overlap. This is likely to
reflect the different review methodologies adopted, the evidence available at the time, and the balance
between research evidence, expert opinion and good practice in the development of the guidelines. Table
47 summarises the interventions recommended in the five documents that endorsed specific interventions
following a systematic review. For consistency, the interventions have been clustered according to the six key
categories used in the systematic review chapter of this report and some specific interventions have been
merged into broader categories such as ‘other behavioural’, which includes specific techniques including
reinforcement, prompting and extinction. It was not possible to exactly match the categories used in the
previous chapter as different reviews named and grouped interventions in slightly different ways. Those
marked with an asterisk indicate interventions that the relevant review identified as having an evidence
base and those without an asterisk are emerging interventions. EY indicates interventions specific to early
years; G indicates a more general intervention that is not restricted to a specific age group and ‘Sec’ indicates
intervention for secondary aged pupils.
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Table 47: Recommended interventions from guidance documents
Intervention Type

New
Zealand
(2008)

Maine
(2009)

Australia
(2012)

National
Standards
Project
(2009)

North
Carolina
(2011)

Joint attention interventions
Joint attention

EY

EY*

Social interventions
Spontaneous communication

EY*

Naturalistic

G*

Peer-mediated

G*

Social skills groups
Modelling (including video modelling)

G*

G*

G*

G*

G

G

G*

G

G*

G*

EY

Play-based interventions
Play

EY*

Communication interventions
PECS

G

G*

EY

G

G*

Speech generating devices
(Alternative Augmentative Communication)

G

G

EY

G

G*

Schedules/visual supports

G

EY

G*

G*

G*

G*

G*

G*

G*

G*

G*

G*

G*

G*

G*

G*

G*

G*

G*

G*

G

G*

Behavioural communication training/ABA

G*

Challenging/interfering behaviour interventions
Positive behaviour approaches

G*

Functional behaviour assessment

G*

Other behavioural approaches
(such as prompting, reinforcement)

EY*
G*

Environmental/task modification

G

Transition support/planning

EY/Sec

Pivotal Response Training

G

EY

Self-management
Narrative (e.g. social stories)
Cognitive

G
G

Music therapy

EY

Academic interventions
Alert Programme
Discrete trial teaching

EY
G*

Computer-assisted instruction
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Intervention Type

New
Zealand
(2008)

Maine
(2009)

Australia
(2012)

National
Standards
Project
(2009)

North
Carolina
(2011)

G*

G*

Life skills interventions
ABA

G

Task analysis
Comprehensive interventions
EIBI

EY

ABA

EY

Developmental (e.g. Floortime, RDI, PLAY)

EY

Combined (e.g. ESDM, SCERTS, PACT)

EY

EY*

EY*

EY*

EY*
EY

Parent programmes (e.g. Hanen, Triple P)

EY

EY

EY
EY

G*

Notes: G= all age; EY= early years specifically; Sec = secondary age specifically. Asterisk (*) = best evidence; No asterisk = emerging
interventions.

It is interesting to note that in some of the older documents, such as Maine (2009), a number of interventions
are listed as not having any evidence to support them, such as social stories, SCERTS and PLAY. However, since
then further evidence has become available.

4.2.4 The role of practice-based evidence
The guidance documents based upon a systematic review of intervention literature are helpful, but as
highlighted in the Maine (2009) document, there is a lack of evidence regarding the application of educational
and behavioural interventions in schools. Although this gap continues, several of the documents included
in this section of the review provide another perspective by researching current good practice in schools
or including a good practice strand alongside a systematic review. These are helpful in highlighting wider
organisational structures and attitudinal factors that have been identified as important for successful inclusion
of children and young people with ASD (Morewood, Humphrey and Symes, 2011; Sewall and Campbell, 2012).
Although this research is helpful in highlighting best practice there continues to be a gap in relation to how
evidence-based practices can be effectively implemented and sustained within the wider school environment.

4.2.5 Interventions according to age
Although the guidance documents are helpful, the broad approach adopted in most of them means that many
recommendations tend to focus on the education of children and young people with ASD in general, rather
than identifying issues and practices relevant to specific age groups. Although many similar difficulties are
experienced by children and young people with ASD in education, some groups do have specific needs, which
may be missed when guidance focuses primarily on inclusion in mainstream schooling. Several documents
identify early years provision as an area requiring separate consideration: Ministries of Health and Education
(New Zealand), 2008; National Autism Centre (US), 2009; Shearer (South Australia), 2010; Prior and Roberts
(Australia), 2012; Jones et al., 2008, NICE, 2013; and Aspect (Australia), 2011. Several of these recommend
that a range of behavioural, developmental and combined approaches need to be available that can be
individualised to the needs of the child for 15–25 hours per week: Prior and Roberts (Australia), 2012; and
Ministries of Health and Education (New Zealand), 2008).
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Specific considerations for secondary age pupils were also highlighted (Ministries of Health and Education
New Zealand, 2008, National Autism Centre, 2009, and Jones et al., 2008). Several authors identified
significant gaps in relation to provision and interventions for young people aged 16 years and older (Maine
Departments of Health and Human Services; and Education, 2009, and Jones et al., 2008). It is promising
that two of the guidance documents emphasised the need for collaboration between agencies with regard
to supporting young people in secondary school for employment and community participation (Ministries of
Health and Education, New Zealand, 2008; Department of Health, Social Services and Public Safety, Northern
Ireland, 2013). However, consideration of interventions to meet the needs of both of these groups is limited.
The National Standards Project (National Autism Centre, 2009) document provides the most thorough and
detailed evaluation of the effectiveness of particular interventions by age group and type of ASD.

4.2.6 Educational interventions beyond the school
In all of the documents there was very limited consideration of out-of-school provision, holiday provision
and short breaks. Although these areas are mentioned by Jones et al. (2008) and Prior and Roberts (Australia,
2012), the evidence in relation to these areas was not discussed in any of the documents. However, these are
important fields for families and children and young people with ASD. Further consideration of these aspects,
in policy and research, is needed.

4.2.7 Interventions according to setting types
Reference to specific setting types was very limited in the guidance. In 10 of the documents consideration of
provision was beyond their scope. Where settings or funding were discussed this tended to be more general
and was usually related to a wider context of inclusion and/or a continuum of provision. The delivery of preschool services was discussed in two documents (Ministries of Health and Education, New Zealand, 2008; Prior
and Roberts, Australia, 2012) and briefly in a third (NICE, 2013). Prior and Roberts (2012) provided detailed
guidance on which pre-school interventions should be funded and the mechanism for this.
For school-aged children, documents referred to a continuum of provision and types of schools, but specific
details were not included regarding which children should attend particular settings, admission criteria and
what this provision should offer. This may be beyond the scope of the guidance documents but it would be
helpful to practitioners to highlight who would have responsibility for guidance regarding this level of policy
implementation.

4.2.8 Professionals involved
The majority of the documents emphasised the importance of inter-agency collaboration to support
children and families with ASD. Collaboration between health and education was mentioned most frequently.
Collaboration with speech and language therapists was mentioned in five documents and collaboration with
occupational therapists in four documents. Other professionals identified included educational psychologists,
mental health professionals, ABA specialists, physiotherapists and home visitors. Evidence to support the
effectiveness of inter-agency collaboration was not considered in any of the documents.
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4.2.9 Working in collaboration with families and young people
Collaboration and active partnership with families in selecting and reviewing interventions was another key
principle in almost all of the guidance documents. Listening to children and young people with ASD was also
highlighted, particularly by Charman et al. (2011) and Wittemeyer et al. (2011), as an aspect of good practice.

4.2.10 Professional education
Professional education was another major theme in the guidance documents and was discussed in 14 of
them. Three of the systematic review documents highlighted the importance of training to ensure sufficiently
skilled professionals deliver specific interventions such as ABA (Maine Departments of Health and Human
Services; and Education, 2009; National Autism Centre, 2009; North Carolina, 2011). One document (Prior
and Roberts, Australia, 2012) outlined the minimum experience required to work with children with ASD. The
NICE documents (NICE, 2011; 2013) highlighted the importance of awareness training for health professionals
and health professionals delivering training to others. The remaining guidance documents focused on the
training of education staff in particular. These highlighted the need for training in specific area such as general
ASD awareness raising; evidence-based practice and intervention strategies; the need for national standards
and competency frameworks; and the planning and resourcing of strategic delivery of training, often through
outreach teams. Several of the guidance documents also highlighted that although there is a need for training,
further evidence for the effectiveness of training is also required.

4.2.11 Transition
Transition between settings for those with ASD was highlighted as an important area to consider in many
of the documents but only the Aspect (2011) document considered in detail specific transitions and how
they should be managed. Transitions included here were those: from early years to school; from specialist to
mainstream; and from school to employment or training (Aspect, 2011). Prior and Roberts(Australia, 2012)
also discussed transition and provided a framework for information sharing for pre-school children.

4.2.12 Data management
Several documents, such as Ambitious About Autism (2013); Jones et al. (2008); Department of Health, Social
Services and Public Safety (Northern Ireland, 2013); and Shearer (South Australia, 2010) also highlighted the
importance of accurate data collection and regular interrogation of data in order to predict future needs and
respond to emerging concerns.

4.3 Implications
4.3.1 Implications for practitioners
Although the range of guidance documents is limited to a relatively small group of countries, it is encouraging
to note that there are a growing number of guidance documents available for education practitioners. These
provide helpful guidance regarding evidence-based interventions and good practice. Table 47 summarises the
interventions recommended in the guidance documents that were based upon the findings from a systematic
review. Although there are some differences in the interventions recommended in the guidance documents,
this is likely to reflect available research at that time and the way in which the systematic reviews were
undertaken. It is pleasing to note that there are many similarities between the interventions recommended in
the guidance documents and the systematic review strand of the current research. Established interventions
for pre-school children recommended in more than one guidance document include EIBI and ABA. Emerging
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pre-school interventions recommended in more than one document include a number of behavioural,
developmental and combined comprehensive interventions and targeted interventions such as joint attention
and transition support.
General interventions identified as having an established evidence base in more than one guidance document
include the following:

•

naturalistic, peer-mediated and social modelling (including video modelling) interventions for social
skills;

•
•
•

PECS and visual supports for communication;

•

discrete trial teaching for the development of academic skill and task analysis for life skills.

positive behaviour approaches, functional assessment, other behavioural approaches;
environmental modification, PRT, self-management and narrative approaches for challenging/
interfering behaviour; and

Emerging general approaches include social skills groups, AAC and cognitive approaches for challenging/
interfering behaviour, computer-assisted instruction for academic skills and ABA-based approaches for life
skills.
Although there are some differences between these reviews and the current review, such as the smaller
amount of evidence for PRT and visual supports in the current review, this is likely to reflect its more limited
timescale, such as evidence for PRT and visual supports only being identified as having a small amount of
evidence, this is likely to reflect the limited timescale of the current review. Recent trends in ASD research,
such as the increase in research conducted on computer-assisted and multi-component interventions, are
also reflected in the current review. Overall, the findings in this section support practitioners in confidently
adopting the interventions recommended in this report.
For practitioners, the guidance documents add to the systematic review strand of the current report by
highlighting aspects of good practice. There is general consensus within the guidelines that the following
features are key aspects of good practice in relation to ASD education: multi-agency working; ongoing
assessment, collaboration with children and young people with ASD; active collaboration with parents; and
personalised planning. Practitioners have a key role in demonstrating how these can be translated into practice
in different educational settings.
A gap in the guidance also relates to how evidence-based interventions and good practice can be implemented
and sustained effectively within school contexts. Transferring evidence-based approaches into school settings
was also highlighted as a gap in the systematic review strand. The authors of this review argue that these are
important areas for practitioner–researcher collaboration.
Training for education practitioners is another key area highlighted in the guidance documents. Schools need
to provide time for staff to engage in ASD awareness training (Charman et al., 2011). In addition, staff working
directly with children with ASD need to ensure that they have sufficient training and ongoing CPD so that
they have the necessary skills and competencies to support children with ASD and implement evidence-based
interventions in education settings.
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4.3.2 Implications by age range and setting type
The guidance documents included in this section are limited in their consideration of age ranges and setting
types. This has the potential to limit the applicability of the guidelines. It is positive that research in pre-school
education is reflected in some of the guidance documents with established evidence for ABA and EIBI being
demonstrated over time and emerging evidence for newer interventions also being identified. However gaps
are particularly evident in relation to effective provision for pupils attending specialist settings and for older
groups such as secondary age pupils and post-primary pupils. Further evidence is much needed regarding what
works, for whom and how this can be delivered.

4.3.3 Implications for policy makers
There are a number of implications for policy makers arising from this research strand.
The diverse range of documents included within this strand illustrate the need for national/jurisdiction level
documents that provide a balance of practice-based evidence, best practice and expert opinion, appropriate
to the national/jurisdiction context. Data also need to be regularly collected in order to inform future policy
development and provision so that it is relevant and responsive to the national/jurisdiction level context.
A process for the development and review of policy in collaboration with local stakeholders will also help to
ensure that policy documents continue to address current needs. Policies that adopt a ‘whole of life approach’
will ensure that education is part of coordinated planning to support children and young people with ASD and
their families.
Many of the guidance documents included in the current review adopt a broad approach, neglecting more
detailed considerations. The extent to which detail is included in guidance documents warrants further
consideration. Areas that could usefully be included in future guidance documents include: setting types;
placement criteria; the needs of specific age groups; transition; out-of-school provision; and holiday provision
and short breaks. Given the increase in multi-agency working, this could also be reflected in guidance by
outlining which professionals should be involved in supporting children with ASD in different education
settings and how multi-agency planning can work most effectively.
Given the strength of the current evidence base in relation to pre-school education, guidance can be produced
to describe which evidence-based pre-school interventions should be offered and the mechanisms for funding
these. In order to evaluate the evidence for these interventions fully, it will be important to collate information
about effective interventions over a more extended timeframe than was possible in the current review.
Professional education is another key aspect for inclusion in guidelines, in relation to both content and
strategic delivery. A framework for professional training at different levels, from basic awareness to higher
level accreditation for specialist practitioners, will assist in ensuring that sufficient training is available to
meet a range of practitioner needs. Training needs to include evidence-based practice, good practice and
implementation in education settings. Standards and quality indicator frameworks should also be considered
in order to assist practitioners in evidencing quality skills and provision.
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4.3.4 Implications for research
The guidelines have highlighted many avenues for further research.
Limited consideration of the effectiveness of interventions by age and severity of ASD have been highlighted in
this strand and limitations in this aspect of the evidence base were identified in the systematic review strand
of the current report. Further research is needed regarding which interventions work best for which pupils, in
which settings. This will support the development of more specific guidance for practitioners.
Although the guidance documents include some consideration of good practice, further investigation of how
good practice can be implemented in different education settings and how it links to educational outcomes
also requires further exploration. Related to this, further work is needed to explore how evidence-based
practice can be successfully implemented and sustained within school contexts.
Although joint planning between parents and professionals is discussed in almost all of the guidance
documents, there is limited evidence regarding how this can work most effectively. Further research is needed
regarding models of effective multi-agency collaboration and support for children with ASD and their families
in different educational settings. It is also interesting to note that guidance is also ahead of research in relation
to transition, which was identified as a gap in the research literature in the systematic review strand. In order
to inform the development of guidance documents in future, further research is also needed in relation to
wider aspects of good practice such as the effectiveness of out-of-school provision, holiday provision and
short breaks.
Several documents discuss how guidance will be evaluated. However, evaluation of the impact of guidance on
practice at a local level requires further investigation. Linked to this, the guidance documents provide limited
consideration of how the views of children and young people will inform service delivery at an individual
and local level. Further research is needed regarding pupil participation in the development and evaluation
of guidance.
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5 Discussion and Implications
5.1 Introduction
The current review included a number of strands. The primary strand is a systematic review of the literature
relating to educational interventions for persons with ASD from 2008 to 2013. In addition, case studies of five
countries/jurisdictions were conducted and a review of good practice guidance is also provided. The following
section provides a summary of key findings in relation to the six research questions posed at the start of this
research.

5.2 Policies and models underpinning education for people with ASD
As discussed in Section 2.3, a number of difficulties were encountered in gaining data for the country case
studies. Given these limitations, this section addresses both of the initial research questions relating to the
case studies:

•
•

What policies underpin the education for persons with ASD in a number of countries/jurisdictions?
What are the models of provision and services that espouse the policies in these countries/
jurisdictions?

The five case study country/jurisdictions included in the review broadly advocate inclusive approaches in the
education of children and young people with ASD. These tended to favour the child or young person receiving
education in a mainstream school wherever possible. In all of the case study countries, there appeared to be an
emerging continuum of provision for children with ASD. However, policies tended to provide general principles
rather than specific guidance, and the amount of information available was strongly influenced by the ways in
which special education, disability and ASD were defined in legislation.
In most countries/jurisdictions, decisions about specific provision, funding, staffing and training tended to
be delegated to a more local level, thereby limiting the information available for the current review. It was
therefore not possible to describe good practice by age range, setting type, funding mechanisms, professionals
involved, staff-to-pupil ratios, or support services available for each country. However, the case studies did
provide illustrative examples in some of these areas.
In all countries/jurisdictions, a multi-agency diagnostic assessment approach was employed, with the
DSM-IV and ICD-10 criteria most commonly used. However, a diagnosis of ASD would not be sufficient to
access additional educational support or specialist provision. A process of assessment and decision making
according to criteria usually took place; however, details of these processes were not available for all countries/
jurisdictions. The majority of children were likely to receive their education in mainstream provision and
placement in a special school was only likely to be the case where: the child had a co-occurring intellectual
disability; where the child’s difficulties may impact negatively on the education of those around them; or
when inclusion in mainstream was considered too costly. Queensland provided a helpful and detailed example
of how assessment of need linked to a funded process for accessing evidence-based interventions for preschool children. In all countries/jurisdictions, the collection of outcome data was also limited. This limits the
extent to which the effectiveness of these policies can be evaluated.
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5.3 International research evidence on best practice
This section concerns the question: What does the international evidence tell us about what works best in the
provision of education for persons with ASD?

5.3.1 Findings from the current review
The current systematic review includes 85 research studies that were assessed as being of at least medium
standard for the following criteria: quality of evidence; methodological appropriateness; and effectiveness of
the intervention. These interventions were clustered into focus areas and evidence for specific interventions in
each area was rated as follows: 4 for those with the most evidence; 3 for those with moderate evidence; 2 for
those with some evidence; and 1 for those with a small amount of evidence. Due to time limitations, it was
decided not to use evidence categorisations such as ‘established’ evidence as the terms of the current review
did not allow the long-term evidence-based interventions to be taken into account.
Given the timescale of the current review, specific information regarding the ages and groups for which
interventions might be most appropriate was limited. Where this information was found it is indicated in the
following sections. However, for many interventions the evidence for specific age groups or appropriateness
for children attending particular types of provision was less clear. It will be important for practitioners to be
fully informed regarding the long-term evidence base in relation to specific interventions in order to ensure
that they are used most effectively. When interpreting studies, it should be borne in mind that individual child
factors and intervention characteristics are likely to make some interventions and particular combinations of
interventions more appropriate for a particular child at a particular time.

5.3.1.1

Interventions with a 4 rating (most evidence)

Interventions met the criteria for most evidence if there were at least four studies providing positive evidence,
which either included a positive RCT or quasi-experimental study or six or more single case experimental
studies within the 2008–2013 timeframe.

5.3.1.2

Pre-school

Two interventions were identified as having most evidence for pre-school children: joint attention and
comprehensive pre-school interventions.
Joint attention interventions were illustrated by four studies, one of which was a best evidence study. These
interventions usually involved 1:1 delivery of a play-based/turn-taking intervention by a teacher or parent.
Children in the intervention groups were more likely to demonstrate significant change in joint attention and
joint engagement compared to controls.
Comprehensive pre-school interventions formed one of the larger evidence groups, with ten studies. All of
the studies in this group were experimental or quasi-experimental research with samples of 11–177 children.
It included two best evidence studies. These ASD-specific interventions offered a comprehensive educational
experience for the child, with the intervention targeting a number of areas of development such as behaviour,
social skills, communication, life skills and learning. Most of the interventions in this group were informed by
or based upon behavioural principles, such as interventions based on ABA. The current review also identified
relatively new interventions, which adopt a developmental or combined approach, such as Building Blocks and
BEAM. On standardised outcome measures children receiving ASD-specific interventions for 10 hours or more
demonstrated greater progress, particularly in adaptive behaviour and language development, when compared
to controls receiving other interventions. Some studies also showed that children receiving interventions
delivered in an education setting also appeared to make more progress than those receiving a home-based
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intervention. The studies included in the pre-school comprehensive interventions group only represent a small
proportion of the wider early intervention evidence base. They also illustrate the complex issues relating to
comparing and evaluating interventions taking place in different settings and of different duration, intensity
and focus. However, overall they provide evidence that supports offering targeted, ASD-specific pre-school
interventions that can be personalised to the needs of the child and family.

5.3.1.3

School age

Three interventions were identified as having most evidence for school-aged children: peer-mediated
interventions to develop social skills and promote inclusion for children attending mainstream schools;
multi-component social skills interventions to develop social skills; and behavioural interventions to decrease
challenging/interfering behaviour. The behavioural interventions category also includes several studies
involving pre-school children, indicating that these interventions are likely to be effective for pre-school
children, although for pre-school children these interventions are often likely to be part of a comprehensive
package as discussed above.
Nine peer-mediated interventions are included in the review, making this one of the larger categories; one
study in this group was assessed as best evidence. All the studies in this group focus on children aged 5–14
years attending mainstream schools. Although the interventions in this group adopt a variety of different
theoretical approaches, including social learning theory or behavioural principles, most of the interventions
tend to be more naturalistic and individualised. They focus on developing interventions with peers to support
children with ASD and/or teach peers skills to enable them to interact more successfully with children with
ASD. Outcomes for children receiving these interventions included: increased peer interaction; improvements
in social skills; and the potential for increased social inclusion. These interventions demonstrate that peers can
make an important contribution to facilitating the social development and inclusion of children and young
people with ASD.
Six studies in the review provide evidence for multi-component social skills interventions. This is one of the
strongest groups of studies in the review as it includes three studies rated high on all review criteria. The
studies were multi-component in that they either included several interventions, such as social skills training
or peer support, or they involved parents in addition to a child-focused programme. Studies in this group
tended to measure a wide range of outcomes in relation to social skills and other social outcomes such
as emotional recognition and friendships. Although they provide positive evidence, changes reported were
not consistent across all measures/respondents, perhaps reflecting the wide range of skills measured and
respondents sampled.
Seven studies in the review provide evidence for behavioural interventions to reduce challenging/interfering
behaviours. Many of these interventions were based upon an initial functional assessment. These 1:1
interventions illustrate a number of different methods based upon behavioural principles, for instance,
multi-element behaviour plans, environmental modification, functional communication training and covert
prompting. In many of the studies, teachers or parents were successfully trained to deliver the interventions.
The studies in this group demonstrate decreases in challenging behaviour following intervention, and social
validity measures indicate that these behavioural interventions can be adapted to a range of education
settings and effectively delivered by school staff.

5.3.1.4

Interventions with a 3 rating (moderate evidence)

Interventions met criteria for moderate evidence if three or more studies provided positive evidence, including
either a positive RCT, or quasi-experimental study, or four or more single case experimental studies within the
2008–2013 timeframe.
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5.3.1.5

Pre-school

Two interventions were identified in the current review as having a moderate level of evidence, particularly for
pre-school children; these were play-based interventions and video modelling to develop communication.
Three studies in the review provide evidence for play-based interventions with children aged 4–8 years. These
interventions included a play dialogue intervention with peers and teaching of play skills in 1:1 and group
situations. Two out of the three studies showed positive changes in play skills.
Three out of the four studies on video modelling to develop communication skills focus on pre-school children.
These individualised interventions included the use of video modelling to increase the effectiveness of PECS or
use of video modelling or in vivo modelling to prompt other target behaviours. All studies showed an increase
in target behaviours.
There was also evidence within the review to indicate that the following might be effective with pre-school
children as well as with school-aged children: social initiation training to develop social skills; discrete skills
training based on behavioural principles; and PECS. As these interventions are also beneficial for school-age
children, they will be discussed in the next section.

5.3.1.6

School age

Five interventions were identified in the current review as having a moderate level of evidence for schoolaged children. These include: social initiation training; computer-assisted emotion recognition interventions
to develop social understanding; PECS to develop the communication skills of children in special schools;
narrative approaches to reduce challenging/interfering behaviour; and discrete skills teaching informed by
behavioural principles.
Four studies focus on social initiation training. Participants were aged 4–17 years and attended a range of
school settings. These 1:1 and group interventions with peers included PRT and other interventions involving
the use of social scripts and prompts to teach social initiation. Outcomes included increased social initiation
and engagement, although gains were not maintained for some children post intervention.
Three studies used computer programmes to develop emotion recognition with 5–10 year olds. One study in
this group was identified as best evidence. Outcome measures showed improvement in the ability to identify
emotions and the programmes were rated positively by staff.
Three studies evaluated the effectiveness of PECS for children in special education settings. One study in this
group was evaluated as best evidence. These individualised interventions used pictures and symbols to assist
children in their communication. Outcomes included increase in spontaneous requesting for objects and
some increases in commenting and questioning although these were less consistent. Studies showed that the
intervention could be delivered by teachers.
Five studies focused on the use of narrative interventions to reduce challenging/interfering behaviour. These
individualised interventions included the use of power cards and social stories to prompt particular behaviours.
Outcome measures showed an increase in both target behaviours and ease of implementation across a range
of settings.
Four studies focused on the use of discrete skills teaching informed by behavioural principles with children
aged 4–7 years. These 1:1 interventions used approaches such as model–lead–test and direct instruction to
teach discrete skills such as reading single words and recognising letters or numbers. Parents and teachers
reported positive social validity, although generalisation of skills was limited in some studies.
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5.3.1.7

Interventions with a 2 rating (some evidence)

Interventions met criteria for some evidence if there were two or more studies providing positive evidence
which either included a positive RCT or quasi-experimental study, or three or more single case experimental
studies within the 2008–2013 timeframe.
Due to the relatively small number of studies required to achieve this rating there is insufficient evidence to
enable discussion of these interventions by age range.
Two interventions were identified as having some evidence in the current review: Lego Therapy®; and school
age comprehensive interventions.
Two studies in the review focused on Lego Therapy® with children aged 7–11 years. This group intervention
uses a structured approach to constructing models to develop social skills. Both studies reported
improvements in social interaction.
Three studies in the review evaluated school age comprehensive interventions with 3–11 year olds attending
special classes or special schools. These interventions focus on training staff in evidence-based practices and
coaching to develop individualised interventions. Evaluations showed positive outcomes for collaboration with
parents and staff coaching. However, further research is needed regarding implementation and evaluation of
pupil progress using standardised measures.

5.3.1.8

I nterventions with a 1 rating (small amount of evidence) or with insufficient
evidence

Interventions met criteria for a small amount of evidence if there was one positive RCT or quasi-experimental
study, or two or more single case experimental studies within the 2008–2013 timeframe.
Seven interventions were identified in this category, which included: self-monitoring/computer-assisted and
yoga interventions to reduce challenging behaviour; behavioural interventions to improve communication;
computer-assisted instruction and multi-sensory intervention to develop academic skills; and aquatic
intervention to develop motor skills.
A further six interventions did not have sufficient evidence to meet criteria to be rated 1. These were:
consultation to develop social skills; peer-mediated interventions to develop social skills; school-readiness
interventions; cognitive interventions and computer-assisted and visual cueing interventions to develop
adaptive/life skills.
Although there was only a small amount or insufficient evidence to support these interventions in the
current review, this may be due to factors such as the limited timeframe or the intervention being relatively
new; technology-assisted instruction for example is beginning to be used across a wider range of areas. The
evidence base for some of these interventions is discussed further in Section 5.3.2.

5.3.1.9

Limitations of the current review

Limitations of this systematic review should also be taken into consideration, as general issues relating to the
evidence base, which were outlined in the introduction to this report, were also evident in this systematic
review. Limitations identified in this review included how children’s ASD was identified and diversity within
samples. For example, severity of ASD sometimes varied within studies, making it difficult to draw conclusions
about whether a particular intervention worked better for particular children according to severity of ASD.
Ensuring greater sample homogeneity and assessing ASD at baseline will enable a more accurate description
of samples and strengthen the conclusions that can be drawn regarding the effectiveness of particular
interventions for particular groups of children and young people. A further limitation was diversity of age
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ranges within samples, which made it difficult to identify whether a specific intervention was more effective
with a particular age range. Again, having more clearly defined samples will assist in clearly identifying what
works best and for whom.
A further limitation identified by Kasari and Smith (2013) and Parsons et al. (2009) is the lack of longitudinal
research. In the current review only 10 per cent of studies evaluated maintenance at least 3–4 weeks post
intervention and follow up measures were often quite limited. This represents a significant gap in the research
as it is not possible to establish whether interventions resulted in long-term change and to what extent any
gains made meaningfully addressed the primary needs of the child/young person over time.
As outlined previously, 64 per cent of best evidence studies in the current review involved samples of four or
fewer participants. This again represents a significant gap in the evidence base and reduces the generalisability
of findings. However, despite this limitation, the majority of studies utilised more robust methods such as
single case experimental designs, RCTs and comparison group designs. Within the review, an assessment
of interventions by category also sought to take into consideration the number of small scale single case
experimental studies when making judgements about the amount of review evidence available to support a
particular intervention.
This review also acknowledges the difficulties and limitations of researching comprehensive school-based
and multi-component social skills interventions. In order to strengthen the evidence base in these areas, the
authors recommend the use of more rigorous research designs for comprehensive school-based interventions
and direct research with schools for evaluating multi-component social skills intervention research. As
previously discussed, translating individual interventions into educational settings, in a way that is meaningful
and relevant to practitioners, remains a challenge for researchers.
No qualitative studies were included in the review. This again represents a significant gap in the evidence
base, and to date there remains limited evidence regarding the perceptions of those receiving and delivering
interventions. Gaining the views of staff implementing interventions and the views of parents and young
people themselves regarding why particular interventions are chosen and why they are perceived as having a
meaningful and/or significant impact are important areas to address. The extent to which interventions are
perceived as effective, easy to implement and relevant will also have a significant impact upon their future use
and sustainability.

5.3.2 Previous literature reviews
5.3.2.1

Introduction

The current review was commissioned to build on the Parsons et al. (2009) review and therefore only
focuses on the period 2008–2013. When making comparisons between reviews it is important to bear in
mind methodological differences, which may result in subtle or more significant differences between the
two reviews. Factors to consider include timescale, review process, and categorisation of interventions. For
example, in Parsons et al. (2009), play-based approaches comprised a broader category and included the
studies categorised as play, joint attention and social initiation in the current review. Some reviews also adopt
systematic review processes, which make their results more comparable (Wong et al. 2013; NSP, 2009), while
others such as Parsons et al. (2009) adopt a more bespoke process. In relation to timescale, many reviews
such as Wong et al. (2013) cover a longer period making them more extensive than the current review. The
emergence of evidence to support new interventions over time is also likely to result in some changes in
interventions that are judged to be evidence-based.
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As the current review was commissioned to build on Parsons et al. (2009), a number of comparisons can be
made. Their report highlights a number of promising interventions, which are similar to those rated as having
most or moderate evidence in this review. These include peer-mediated interventions, PECS in special school
settings, discrete skills training to support learning and early intervention. However, there were differences
between the reviews; for example, behavioural interventions were not identified as a discrete category by
Parsons et al. (2009), and less evidence was available to support computer-assisted interventions at that time.
As the previous review adopted a less systematic review process it is helpful to compare the current review
with other reviews that have followed an established systematic review process.

5.3.2.2

Comparison with previous systematic reviews

Table 48 summarises the comprehensive reviews of education for children and young people with ASD. It
follows a similar format to Table 47 from the guidance strand, with interventions clustered according to
outcome type, although the authors acknowledge that some interventions will address more than one
outcome (e.g. computer-assisted interventions). However, this approach may be helpful to practitioners by
explicitly highlighting the needs that might be addressed by a particular type of intervention. The interventions
listed are those discussed in the five different reviews as having good (Ministries of Health and Education, New
Zealand, 2008) or established evidence (National Standards Project, 2009), as being evidence-based (National
Professional Development Centre, Odom et al., 2010; Wong et al. 2013) or as providing most/moderate
evidence (this review). However, interventions with only an emerging literature are not included.

Table 48: Comparison of best evidence interventions identified in SLRs
New
Zealand
(2008)

National
Standards
Project
(2009)

National
Professional
Development
Centre
(Odom et al.
2010)

Wong et
al. (2013)

Current
review
(rating
4 or 3)

Number of included studies

Not
specified

775

175

456

85

Date range of studies

1998–
2004

1957–
2007

1997–
2007

1990–
2011

2008–
2013

Intervention type
X

Joint attention

X

Social
Spontaneous communication

X

Naturalistic

X

X

X

X

Peer-mediated

X

X

X

X

X

X

X

X

Social skills groups
Modelling/Prompting (including video)

X

Computer-assisted

X

Social initiation/skills training

X

Multi-component social
Play
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X
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New
Zealand
(2008)

National
Standards
Project
(2009)

National
Professional
Development
Centre
(Odom et al.
2010)

Wong et
al. (2013)

Current
review
(rating
4 or 3)

PECS

X

X

X

Speech generating devices (Alternative
Augmentative Communication)

X

Communication

Schedules/visual supports

X

Behavioural/functional communication training

X

X

X

X

Video modelling

X

X

Challenging behaviour
Behavioural approaches*

X

X

X

X

X

Functional behaviour assessment

X

X

X

X

X

Environmental/task modification

X

X

X

X

Transition support/planning

X

Pivotal Response Training

X

X

X

X

Self-management

X

X

X

Narrative

X

X

X

Cognitive behavioural

X

Exercise

X

Scripting

X

X

Academic
Discrete trial teaching

X

Computer-assisted instruction

X

X

X

Life skills
Task analysis

X

X

X

Comprehensive
Pre-school comprehensive
Parent implemented programmes

X

X
X

X
X

Note: Those marked with an asterisk (*) include a number of categories used by Wong et al. (2013), the NPDC (Odom et al. 2010),
NSP (2009), such as prompting; antecedent-based intervention; reinforcement; response interruption/redirection; time delay; differential
reinforcement and extinction.
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As can be seen in Table 48, the five reviews differed in timescale and size. For instance, Wong et al. (2013)
was a much larger review covering research from 1990 to 2011, which resulted in the inclusion of 456
studies compared with 85 in this review. This difference in size had an impact particularly on the studies
relating to challenging/interfering behaviour. In Wong et al. (2013), the NPDC (Odom et al. 2010) and NSP
(2009), particular behavioural interventions were specified in more detail, for instance, prompting, extinction
or reinforcement, a level of detail not possible within the scope of the current review. However, the broad
behavioural approaches category did enable the strength of evidence for studies in this area to be reflected.
Another difference between the reviews relates to attention interventions as the NPDC (Odom et al. 2010)
and Wong et al. (2013) classify attention as an outcome rather than an intervention.
The size of each review has also influenced whether some studies are included or not. For instance, some
interventions such as exercise and self-management were identified by Wong et al. (2013) as having sufficient
evidence and although they were present in the current review there were insufficient studies to reach
the threshold for most/moderate evidence. Changes over time are also evident; for instance, the evidence
for computer-assisted (or technology-aided) instruction appears to have strengthened over time. Wong
et al. (2013) describe this category as technology-aided instruction, which perhaps more helpfully reflects
developments in the range of devices being used such as speech generation devices and tablets as well as
computers.
There are also differences in included interventions between reviews. For instance, parent-implemented
interventions were included in Wong et al. (2013) and NSP (2009) but are not included in the current review
as a discrete category. Moreover, comprehensive early interventions are included in the current review, that of
Ministries of Health and Education, New Zealand (2008) and NSP (2009) but are not included in Wong et al.
(2013) or those of the National Professional Development Centre (NDPC) (Odom et al., 2010).
As the structure of the current review was informed by the outcome categories developed by Wong et al.
(2013) and this is the other most recent review of educational interventions for ASD, it is useful to compare
these two reviews. However, comparisons will also be made with other reviews where appropriate.
Wong et al. (2013) found that the majority of ASD intervention research for children has focused on children
in the 3–11 year age group and few studies focus on children over 12 years. This pattern is evident across
reviews and in the current review, only nine per cent of studies focused specifically on the post-primary age
group. The post-primary group is under-researched and this is particularly the case for young people in postcompulsory education, with only two per cent of studies in the current review focusing on this age group.
In relation to outcome categories, the current review along with the NSP review (2009) identified joint
attention interventions as having an evidence base, particularly in relation to young children. However, NPDC
(Odom et al. 2010) and Wong et al. (2013) classify attention as an outcome rather than an intervention.
In relation to social outcomes, Wong et al. (2013) and the current review identify peer-mediated interventions
and social initiation training as effective social interventions. In the current review, peer-mediated
interventions were social intervention with the most evidence. A concern identified by Parsons et al. (2009)
relates to the ethics of peers taking responsibility for supporting another child. They suggested that changing
the attitudes of peers might be more effective than peer training. Approximately half of the peer-mediated
interventions in the current review adopted a collaborative problem-solving approach rather than or in
addition to peer training, which is perhaps more likely to facilitate attitudinal change. Researching the views
of peers and pupils with ASD participating in such interventions is an important gap to address.
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In the current review, social initiation training demonstrated a growing evidence base in special and
mainstream settings. However, overall the evidence was not as strong as it was for peer-mediated
interventions, though this pattern is not replicated in Wong et al. (2013). Another difference between Wong et
al. (2013) and the current review relates to multi-component interventions targeting social skills: these were
not mentioned in Wong et al. (2013) but three studies in this group were among the seven studies identified
as scoring high on all three assessment dimensions in the current review. This difference between the reviews
may reflect the importance of educational utility in the coding framework of the two reviews and Wong et
al.’s (2013) focus on more discrete interventions.
In the current review there was moderate support for interventions addressing play skills for younger children.
This supports the findings of Wong et al. (2013) whose larger scale review found more evidence to support the
development of play.
In relation to communication outcomes, the current review found evidence to support the use of PECS in
special school settings, behavioural approaches and video modelling interventions across settings. The findings
regarding PECS are similar to those of Parsons et al. (2009) who also identified that PECS might be more
effective for children with lower levels of intentional communication and who cautioned against widespread
use of this approach. The updated review by Wong et al. (2013) did not differentiate intervention effectiveness
in relation to ASD severity but did identify PECS, video modelling and functional communication training
(classified as a behavioural approach in the current review) as effective interventions. Wong et al. (2013)
also found evidence for visual supports, but there was insufficient evidence for these approaches in the
current review.
In common with Wong et al. (2013), the current review includes a category of interventions to address
challenging/interfering behaviour. The studies in this section indicate that behavioural interventions, often
underpinned by a functional analysis, had most evidence for the management of children and young people’s
behaviour. These interventions can also be used successfully by school staff. In Wong et al. (2013), NPDC
(Odom et al. 2010) and NSP (2009), specific behavioural interventions are evaluated; however, this was not
possible here given the scale and parameters of the current review. In addition to behavioural approaches, the
current review and Wong et al. (2013) also support the use of narrative approaches for challenging/interfering
behaviour.
Probably due to its size, the current review only found a small amount of evidence for task or environment
modification, self-management and Pivotal Response Training (PRT) as discrete interventions, although
these interventions are supported by Wong et al. (2013) NPDC (Odom et al. 2010) and NSP (2009). In the
Wong et al. (2009) review, these interventions only had about eight studies each to support them; this
might account for why they did not feature so strongly in the current review, which took place over a more
limited timeframe. This may also account for why Wong et al. (2013) found sufficient evidence to support
cognitive behavioural approaches, exercise and scripting, while the current review only found a small amount
of evidence for these interventions. Reviews prior to Wong et al. (2013) did not find sufficient evidence to
support these interventions, but some exercise and scripting studies were included in the current review. It
may be that the evidence to support them has emerged relatively recently in a relatively small number of
studies.
In relation to academic outcomes, Wong et al. (2013) and this review found positive evidence for the use
of behavioural principles to support the acquisition of discrete skills such as letter recognition or spelling.
However, further research focusing on generalisation of skills would add to the evidence base in this area.
Wong et al. (2013) also found evidence for technology-aided instruction, but there was less evidence for
this as it related specifically to academic learning in the current review, although there was more evidence
for computer-assisted learning in other outcome categories. Another outcome category where Wong et al.
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(2013) found substantially more evidence than in the current review related to adaptive/self-help skills but the
reasons for this difference are unclear.
Wong et al. (2013) found relatively small numbers of studies in their cognitive, motor, vocational and mental
health outcome categories, which is mirrored in the current review. However, Wong et al. (2013) did find more
evidence in the school readiness intervention categories than was found in this review, which may be due to
differences in coding between the school readiness interventions based on behavioural principles to support
skill acquisition categories, as there was evidence to support behavioural skills teaching for pre-school children
in the current review.
Comprehensive and multi-components interventions were not categories in Wong et al. (2013). However,
Parsons et al. (2009) did consider these types of studies and identified the inherent difficulties related to
implementation and measurement of comprehensive interventions. This was also identified in the current
review, particularly for school-aged children; further strengthening of research design in this area is needed.
In relation to comprehensive pre-school intervention, the studies included in the current review provide
evidence to support ASD-specific interventions in early education settings, which draw upon behavioural
principles. However, the timescale of the current review means that this section of the review is unlikely to
provide a comprehensive picture of the extensive ASD early intervention research. Although the evidence base
in this area is relatively large, the current review agrees with Parsons et al. (2009) in identifying the need for
further research to explore how the intensity of intervention and balance of behavioural and developmental
approaches can be matched to individual needs.
Parsons et al. (2009) also highlighted the ‘voice’ of children and young people as a significant gap in the
literature. In the current review some studies included consultation with young people about the social validity
of interventions but there continues to be a significant gap in relation to the active participation of children
and young people with ASD in evaluating interventions and their wider experiences of schooling.

5.4 Evidence available from best practice guidelines documents
The best practice guidelines provide helpful examples of how research is translated into guidance for
practitioners, professionals and parents. The majority of the guidelines focused on education but two
documents adopted a broader focus and integrated recommendations across a range of services.
The guidelines, which drew upon systematic reviews of evidence-based interventions, reflected the available
evidence at the time of their publication. However, it is promising that there is considerable overlap between
the guidance documents and the current systematic review in relation to the interventions recommended.
Interventions identified as having an established evidence base in the guidance documents included:
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•

naturalistic, peer-mediated and social modelling (including video modelling) interventions for social
skills;

•
•

PECS and visual supports for communication;

•
•

discrete trial teaching for the development of academic skill; and

positive behaviour approaches, functional assessment, other behavioural approaches, environmental
modification, PRT, self-management and narrative approaches for challenging/interfering behaviour;
task analysis for life skills.
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Emerging interventions included social skills groups, augmentative and alternative communication (AAC) and
cognitive approaches for challenging/interfering behaviour, computer-assisted instruction for academic skills
and ABA-based approaches for life skills. For pre-school children established interventions included EIBI and
ABA. Emerging pre-school interventions included a number of behavioural, developmental and combined
comprehensive interventions and targeted interventions such as joint attention and transition support.
Many of the guidelines were also informed by best practice and expert opinion. These sources highlight a
number of other important considerations for practitioners, including collaboration and active partnership
with parents and carers; multi-agency working; listening to the views of children and young people with ASD;
and provision of structured training, drawing upon good practice and evidence-based practice for practitioners
working at different levels of specialism.
The guidance documents also appear to reflect gaps in the existing evidence, such as highlighting limited
consideration of: interventions for young people in secondary and tertiary education; processes for accessing
special education; special education provision; transition planning; and provision beyond the school such as
holiday provision and short breaks.

5.5 Lessons that can be identified from this evidence
All strands of the review indicate that a number of approaches can be effective for children with ASD.
The case studies and guidance documents supported the view that ASD is a spectrum disorder for which a
continuum of educational provision and range of interventions are needed. This is supported by the findings
from the systematic review, which indicates that there is evidence for a number of individual and combined
interventions, some of which may be specific to particular groups, profiles of need, age ranges or intervention
foci while others have potentially broader applications. Although some interventions showed promise for very
specific problems, interventions that address core areas of difficulty related to ASD are important in order to
meet the range of primary needs of children.
The case studies and guidance documents indicate that the needs of many children and young people with
ASD can be met in mainstream education settings. This is also reinforced by the systematic review strand,
which demonstrated the importance of opportunities for social learning with peers. This was mainly in
relation to social needs but there was some evidence of the importance of social learning alongside peers in
a number of other included studies. Although some children may need access to specialist provision for part
or all of their education, clear criteria for accessing this provision needs to be available for all stakeholders
and opportunities for social learning should be explicitly considered across the curriculum and learning
environments.
All sections of the review have highlighted that there are significant gaps in our knowledge of interventions
for supporting children and young people with ASD at different ages and in different educational settings. The
country case studies and guidance documents were relatively general, with limited consideration of the needs
of children and young people at different ages. These gaps are likely to reflect the current research evidence
base. In both the systematic review and case study sections, significant knowledge gaps were highlighted
regarding the needs of those aged over 16 years. Only 10 per cent of studies in the current review focused
on post-primary pupils and two per cent addressed the needs of young people attending post-compulsory
education.
Consideration of the needs of children and young people attending special school was also somewhat limited.
Further research is needed in these areas in order to assist practitioners in most effectively meeting the needs
of children and young people at different stages of their education and with different profiles of need.
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There can sometimes be a gap between research evidence and practice. The guidance section illustrated that
practitioners can be assisted by providing national/jurisdiction level documents, which offer a balance of
research evidence, practice-based evidence and expert opinion that is appropriate to the national/jurisdiction
level context. Where possible guidance should include detail in areas such as placement criteria; the needs of
specific age groups; transition; which professionals should be involved in supporting the education of children
and young people with ASD; individualised planning; collaboration with parents/carers and professionals;
out-of-school provision; and holiday provision and short breaks. Although some of these aspects may require
decision making at a local level it would be helpful for policy makers to provide principles or frameworks to
support decision making in these areas.
The guidance and case study strands recognised the importance of professional education for practitioners.
The interventions discussed in the systematic review strand also required differing amounts of training in
order for them to be used effectively by practitioners. A framework for professional education at different
levels, from basic awareness to higher level accreditation, for specialist practitioners will assist in ensuring
that sufficient and appropriate professional development is available to meet a range of practitioner needs.
Professional education needs to include evidence-based practice, good practice and implementation in schools.
Standards and quality indicator frameworks should also be considered in order to assist practitioners in
evidencing quality skills and developing provision.
Monitoring the effectiveness of policy and provision is also important. The case study and guidance strands
identified the potential for collecting data as a means of mapping current provision and future need. However,
this was underutilised in many case study countries/jurisdictions. Collecting a range of social, academic and
wellbeing outcome data are also important for evaluating the effectiveness of policies.

5.6 Implications of this review
As indicated in Chapter 1, the number of children with ASD in Ireland and in other countries is rising. There are
also some important developments taking place in Ireland that are likely to facilitate the implementation of
recommendations from the current review. As in many other countries a range of early years and school age
provisions are available in Ireland, including special school provision, mainstream with ASD-specific classes and
mainstream with support. This flexible range of provision and an increased emphasis upon funding according
to need (NCSE, 2013) will help to ensure that alongside a commitment to inclusion for pupils with ASD, a
range of provision exists, which can be adjusted to suit a child’s needs over time. The Free Pre-School Year
also provides an opportunity for flexibly funding early years provision in a similar way to other successful
pre-school programmes (such as the HCWA programme in Queensland).
Flexible approaches to funding and provision also offer more potential for social inclusion. As highlighted in
the current review, social inclusion with peers provides many opportunities for the development of children’s
social skills. A range of social opportunities, at an appropriate developmental level for the child need to be
available for children attending mainstream and specialist provision.
Guidance documents can also be an important reference point for parents and professionals. These documents
can play an important role in translating research into practice, highlighting good practice and establishing
processes for future planning and development.
The following six implications for education of children and young people with ASD in Ireland have resulted
from the review.
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5.6.1 Pre-school provision and interventions
The evidence provided in the systematic review and guidance strands indicates that in the current review there
is most evidence for comprehensive pre-school ASD-specific intervention informed by behavioural principles
and specific interventions focusing on core skills such as attention.

•

Comprehensive ASD-specific interventions offer a comprehensive educational experience for the child,
with the intervention targeting a number of areas of development such as behaviour, social skills,
communication, life skills and learning. Most of the interventions in this group were informed by or
based upon behavioural principles, such as interventions based on ABA. Some adopted a more eclectic
approach, such as Building Blocks.

•

Joint attention interventions aimed to develop children’s joint attention and joint engagement and
usually involved 1:1 delivery of a play-based/turn-taking intervention by a teacher or parent.

Moderate evidence was also found for play-based interventions and video modelling to develop
communication.

•

Play interventions included a play dialogue intervention with peers and teaching of play skills in 1:1
and group situations.

•

Video modelling to develop communication skills was an individualised intervention such as the use
of video modelling or in vivo modelling to prompt target behaviours.

Within the review as a whole there was some positive evidence in relation to social initiation training, discrete
skills training informed by behavioural principles and PECS to indicate that these interventions may also be
effective with pre-school children. No interventions specific to pre-school were identified as being of some or
a small amount of evidence in relation to the current review. Evidence for the interventions from the current
systematic literature review should also be considered alongside evidence over a longer timescale.
Evidence from the guidance section also supports the development and/or funding of a continuum of
pre-school provision that adopts interventions addressing the core features of ASD and can be matched
to the needs of individual children with ASD and their families. Evidence from the current review supports
programmes delivered in education settings that can also provide support such as training for parents and
are planned in collaboration with parents and carers.
Further research/development is needed in order to establish:

•
•

which particular interventions should be funded and the mechanisms for this;

•

how intervention can be tailored effectively to meet child and family needs.

the relationship between ASD severity and adapting the type, mode of delivery and intensity of the
intervention and whether gains are maintained over time; and

5.6.2 School age ASD provision and interventions
The evidence provided in the systematic review and guidance strands indicates that a range of provision
types and intervention strategies are needed. Interventions need to focus on key features of ASD, particularly
social interaction and flexibility of thought with access to supplementary learning, communication and life
skills interventions, as needed. These interventions can be delivered using different formats and some can be
delivered effectively by teaching staff and parents.
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Three interventions were identified as having most evidence for school-aged children in the current review:
peer-mediated interventions to develop social skills and promote inclusion for children attending mainstream
schools; multi-component social skills interventions to develop social skills; and behavioural interventions to
reduce challenging/interfering behaviours.

•

Peer-mediated interventions focus on developing interventions with peers to support children with
ASD and/or teach peers skills to enable them to interact more successfully with children with ASD.

•

Multi-component social skills interventions included several interventions, such as social skills training
or peer support, or involved parents in addition to a child-focused programme.

•

Behavioural interventions to reduce challenging/interfering behaviours were generally 1:1
interventions, which were often underpinned by a functional analysis of behaviour. They illustrated a
number of different methods based upon behavioural principles, for instance, multi-element behaviour
plans, environmental modification, functional communication training and covert prompting.

Five interventions were identified as having a moderate amount of evidence in the current review: social
initiation training; computer-assisted emotion recognition interventions to develop social understanding; PECS
to develop the communication skills of children in special schools; narrative approaches to reduce challenging/
interfering behaviour; and discrete skills teaching informed by behavioural principles.

•

Social initiation training was delivered as a 1:1 or group intervention with peers and included PRT and
other interventions involving the use of social scripts and prompts to teach social initiation.

•

Computer-assisted emotional recognition interventions used computer programmes to develop
emotion recognition.

•

PECS is an individualised intervention that uses pictures and symbols to assist children in their
communication.

•

Narrative interventions are individualised such as power cards and social stories, which prompt
children to use particular behaviours.

•

Skills teaching using behavioural approaches consisted of 1:1 interventions such as model–lead–test
and direct instruction to teach discrete skills such as reading single words and recognising letters or
numbers.

Two interventions were also identified as having some evidence in the current review: Lego Therapy® and
school-age comprehensive interventions. Several interventions were identified as having only a small amount
of evidence. However, this may reflect the fact that these interventions are relatively new and only have a
small evidence base or have not been the focus of research during the current time frame. Evidence for the
interventions from the current systematic literature review should therefore be considered alongside evidence
over a longer timescale.
Further research is needed in order to establish:
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•

interventions that are most effective for young people attending secondary, tertiary or post
compulsory education;

•
•

interventions that are most effective for children and young people attending specialist settings; and
effective interventions to support transition between phases of education.
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5.6.3 Guidance
The evidence from the guidance strand in particular indicates that guidance documents relating to the
education of children and young people with ASD can provide a helpful framework for practitioners and
parents.
Guidance developers need to consider:

•
•
•
•

the extent to which guidance is holistic or education specific;

•
•
•

the inclusion of a professional development structure;

key stakeholders who will contribute to guidance development;
the balance between evidence based practice, good practice and professional expertise;
the level of specificity to be included in guidelines regarding setting types, placement criteria,
professional involvement, out-of-school provision, holiday provision and short breaks;
data that will be collected in relation to the guidance, who will collate it and how this will be used; and
the processes for review of guidance and participation of key stakeholders.

5.6.4 Professional development
The evidence from the guidance and case study strands indicates that there is a need for a framework for ASD
professional development at different levels, from basic awareness to higher level accreditation for specialist
practitioners. This will ensure that sufficient professional education is available to meet a range of practitioner
needs.
Given the recent extension of early years provision in Ireland it will be particularly important to ensure that
a range of professional education opportunities specific to the early years and matched to the training needs
of the wide range of practitioners working in these settings is available. Standards and quality indicator
frameworks should also be considered in order to assist practitioners in evidencing quality skills and provision.
The development of local networks will also facilitate ongoing development and sharing of good practice.
Further research is needed in order to establish:

•
•
•
•

professional development needs at different levels;
optimal delivery of training, for instance which staff should receive which levels of training;
evaluation of the impact of training upon practice; and
ongoing review and development of training content.

5.6.5 Collaborative research partnerships
The evidence from the systematic review and guidance strands indicates that the development of
interventions can become disconnected from practice in education settings. The authors argue that in order
to bridge this gap, structures need to be in place to support school-based practitioners to be actively engaged
in multi-agency research collaborations focused around professional practice. Such collaborations will support
the development of effective interventions based in education settings.
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Discussion and Implications

Further research is needed in order to establish:

•
•

how individual evidence-based interventions can be implemented in schools;

•
•

the integration of evidence-based practice and good practice in school settings; and

the structures and systems within schools that enable multiple interventions to be integrated,
managed and implemented effectively in school contexts;
the perspectives of those delivering and receiving interventions.

5.6.6 Developing the evidence base for ASD interventions
The current review has highlighted gaps in the evidence base, particularly in relation to: the effectiveness of
types of provision; effective interventions for different groups of children and young people with ASD; whether
gains are sustained over time; and best practice in schools.
Further research is needed to establish:
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•

the effectiveness of different types of provision for pre-school and school-aged children and young
people with ASD;

•
•

the effectiveness of interventions for particular age groups and ASD sub-groups;

•
•
•

the long-term effectiveness of interventions;

•

the perceptions of children and young people receiving interventions.

the relative contribution of aspects of best practice (such as multi-agency working, collaborative
partnerships with parents, assessment and individualised planning) to outcomes;
the generalisation of interventions that focus on learning specific skills to other contexts;
the effectiveness of multi-component social skills interventions and comprehensive interventions
in education settings; and
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Appendix D: Worked examples of IC3 (educational utility)
Cihak, D., Fahrenkrog, C., Ayres, K. M. and Smith, C. (2010) The use of video modeling
via a video iPod and a system of least prompts to improve transitional behaviors
for students with autism spectrum disorders in the general education classroom,
in Journal of Positive Behavior Interventions, 12:2, 103–115.
This study examined the effectiveness of video modelling and a system of least prompts for improving
transitioning between locations and activities for four elementary school students with ASD. This study met
the IC3 (educational utility) criteria. It had evidence of both educational utility and effectiveness. In terms
of utility, school staff delivered the intervention, and social validity measures were used to assess staff views
on the educational utility of the intervention. With regards to effectiveness, outcome measures in the child’s
general education setting (i.e. transitioning between locations and/or activities) were collected.

Holding, E., Bray, M., and Kehle, T. (2011) Does speed matter? A comparison of the
effectiveness of fluency and discrete trial training for teaching noun labels to children
with autism, in Psychology in the Schools, 48:2, 166–183.
This study compared the efficacy of discrete trial training and fluency training on the acquisition, stimulus
generalisation and retention of noun labels, on four elementary school-aged children with ASD. Although this
study took place in the homes of the participating children, it still met the IC3 (educational utility) criteria as
staff delivered the intervention. All of the children were enrolled in an intensive behavioural home programme,
making their home their primary education context and programme staff delivered the intervention.

Ledford, J. R., Gast, D. L., Luscre, D. and Ayres, K. M. (2008) Observational and incidental
learning by children with autism during small group instruction, in Journal of Autism and
Developmental Disorders, 38:1, 86–103.
This study evaluated the acquisition of incidental and observational information presented to six children
with ASD in a small group setting using a constant time delay procedure. This study met the IC3 (educational
utility) criteria. Specifically, it had evidence of educational effectiveness. Although the intervention took place
in the school of the participating children, it did not have utility, as it was delivered by the researcher away
from the children’s typical classroom routines. However, evidence of educational effectiveness came from
outcome measures in general school setting (the ability of the children to identify taught signs in their natural
school environment, with their teacher).

Ozen, A., Batu, S., and Birkan, B. (2012). Teaching play skills to children with autism
through video modeling: Small group arrangement and observational learning.
Education and Training in Autism and Developmental Disabilities, 47(1), 84–96.
This study examined whether video modelling was an effective way of teaching socio-dramatic play skills
to three nine-year-old boys with ASD in a small group setting. This study did not meet the IC3 (educational
utility) criteria, and instead met the EC3 (educational utility) criteria and was excluded from the review. The
intervention took part in a research institute, rather than the boys’ primary education setting, and did not
include school staff. Furthermore, there were no outcome measures in the boys’ general education setting.
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Appendix E: Guidance Coding Framework
Inclusion criteria

•
•
•

Dated 2007–2013 only

•
•

Published/available in English

Focused on, or has specific reference to, children and young people with ASD
Focused on educational provision (broadly defined as home, community or school/college-based
settings)
Stand-alone published documents or downloadable pdfs or word documents

Analysis framework

•
•
•
•
•
•

Date of publication
Developer(s)
Intended audience
Guidance given regarding age range covered and/or setting applicable to
Intervention focus of guidelines
Evidence used to inform guidance.

Evaluation of guidance
Guidance will be screened and evaluated according to its overall relevance to the review. Guidance will be
categorised as follows.
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•

Very relevant: wide ranging, well-informed and thorough, includes consideration of policy, research
and practice.

•

Relevant: thorough and well-informed guidance but may be restricted to one area of policy, research
or practice.

•

Moderately relevant: guidance may rely on limited evidence or adopt a narrow or less educational
focus.

•

Least relevant: Unclear sources of evidence and limited focus on education for children and young
people with ASD.
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Appendix F: Case Studies
Introduction
In order to systematically select five countries/jurisdictions to be included as case studies, the research team
developed a set of ‘best practice’ criteria. Donabedian (2003) defines best or good practice as drawn ‘…either
from direct knowledge of the scientific literature and its findings, or from the agreed-upon opinions of experts
and leaders, an opinion presumably based on knowledge of the pertinent literature as well as on clinical
experience’ (p. 62).
The ASD-specific criteria were developed from the Parsons et al. (2009) review and the Charman et al. (2011)
report. This enabled empirical evidence, expert opinions and views from school staff and students and their
parents to all be represented in the criteria, which are described in Box 1, overleaf.
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Box 1: ASD-specific criteria
Guidelines and polices should be developed in collaboration with students with ASD, and people with
ASD should be given formal roles within policy development.
The policy should promote a school ethos that encourages and supports students with ASD in reaching
their potential, achieving their goals, and enables participation in all aspects of school life.

Curriculum

•
•

Adapting curricula to the student’s needs and abilities.

•

Adaptations to help students access curricula, such as visual timetables, social stories, homework
clubs, PECS.

Creating bespoke curricula to target particular areas of need such as an emphasis on developing
independence and life skills.

Monitoring progress

•

Systems in place to monitor outcomes beyond academic outcomes e.g. behavioural and social
outcomes.

•

Systems in place for progress to be shared between staff, parents and peers.

Choice of interventions

•
•

There should be a range of intervention options available.

•
•

The views of the student need to be taken into account when choosing provision.

•

There should be an emphasis on early intervention, which should target communicative
behaviours/skills at the core of ASD.

The profile and needs of the student should be the biggest consideration when choosing an
intervention for a specific student.
Parsons et al. (2009) state that there does not seem to be enough evidence to promote one
intervention over another, and this view is supported by numerous meta analyses. However,
any interventions on offer should make reference to evidence that supports their use. Deciding
whether an intervention can be described as ‘evidence-based’ will consider the presence/absence
of supporting evidence within the policy document itself, as well as the Reichow, Volkmar and
Cicchetti (2008) criteria for assessing whether an intervention/practice for children and young
people with ASD can be regarded as evidence-based. These criteria include things such as the
number and quality of supporting studies for a particular intervention/practice.

Staff training

•
•

All staff working with students with ASD should have access to training.

•

Training should be available to everyone within the schools, such as teachers, teaching assistants,
administration staff and catering staff.

Training should be available on a continuum, from basic introductory training to higher level,
accredited course e.g. at masters level.

Involving parents

•
•
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Schools should support parents e.g. by training them in methods used in the school.
Parents should have access to formal training, and barriers to attendance should be removed.
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Box 1: ASD-specific criteria
Collaboration

•
•

Standardised protocols to facilitate multi-agency collaboration.

•
•

Sharing of good practice between staff, schools and parents.

Schools to work jointly with other professionals e.g. educational psychologists, speech and
language therapists, occupational therapists.
Range of supports and range of funding available.

Managing transitions

•

Clear planning procedures to prepare young people for transitions e.g. from primary to secondary
school.

•
•

Formal links created between education providers to manage transitions.
Processes in place to allow communication between old and new school staff, and parents and
carers.

Communication

•

Schools should have mechanisms in place for encouraging good communication between staff,
staff and parents and staff and pupils.

•

Schools should form links with their local community and other schools to promote
understanding and awareness of ASD.

It was anticipated that following an initial scoping exercise the template could be used to enable selection
of case study countries/jurisdictions on the basis of best practice.
Alongside the definitions of good practice the research team also developed a case study coding template,
which was used to collate information relating to:

•
•
•
•
•
•
•
•

prevalence of ASD
educational settings
specialist provision
interventions
professionals involved
legislation/policy
teacher education; and
outcomes for children and young people with ASD.

The template was trialled with England, as the researchers know this context well and could pre-identify
documents which should be found using the template. Although most of the template could be completed
there were some gaps in the data, particularly in the areas of provision for 17–19 year olds, detail in relation
to specialist provision such as staffing ratios, information about holiday provision and wider outcomes such
as mental health and criminal justice. The template was subsequently revised to better reflect the depth and
breadth of emergent data. In particular, the categories within the ‘outcomes’ section were changed to allow
for different data to be collected from each country around four key themes: attainment-related outcomes,
attendance-related outcomes, happiness-related outcomes and independence-related outcomes. Furthermore,
some additional items were added to the template after discussion with the Advisory Group. (For the full
template see Appendix G).
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Following the initial trial and revisions of the template a scoping exercise was undertaken of 13 countries
(as shown in Table A1). This phase involved web searches of policy and practice in countries/jurisdictions
identified by the Advisory Group and research team using an abbreviated template (Appendix H).
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Country

General
SEN
legislation

ASD
defined in
legislation

Provision
decentralised

Outcomes –
all pupils

Outcomes –
ASD specific
educational

Outcomes –
ASD specific
wider

North Carolina
(US)

Yes

No but
named as a
disability

No

Yes

No

No

California (US)

Yes

Yes

No

No

No

No

Massachusetts
(US)

Yes

Yes

No

No

No

No

Quebec (Canada)

Partial

No but
named as a
handicap

Unclear

No

No

No

Sweden

Yes

No

Yes

No

No

Partial
(economic
costs from 1
municipality)

Finland

Yes

No

Yes

No

No

No

Norway

Yes

No

Yes

No

No

No

New Zealand

Yes

No

Unclear

No

No

No

Queensland
(Australia)

Yes

Yes

Unclear

No

No

Partial
(economic
costs only
Australia)

Victoria (Australia)

Partial

Partial –
intervention
level

Unclear

No

No

Partial
(economic
costs only
Australia
data)

Scotland

Yes

No

Yes

Partial

No

Partial
(economic
cost only –
UK data)

Wales

Yes

No but
named as a
disability

Unclear

Partial

Partial

Partial
(economic
cost and
other
outcomes –
UK study)

Italy

No

No

No

No

No

No
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As discussed in the methodology chapter, the gaps in the case study scoping data meant that case studies
could not be selected on the basis of best evidence. Instead a shortlist was drawn up based on countries/
jurisdictions that demonstrated a range of practice and where evidence was likely to be available. This meant
that countries were selected on the basis of more subjective criteria such as existing contacts or perceptions of
good practice rather than good practice in relation to explicit criteria. Once the final shortlist of five countries/
jurisdictions had been agreed by the Advisory Group, the findings from the scoping exercise were added to the
case study template, and searches were made for relevant data to complete the template. This involved the
following stages.
(a) Identification of policy documentation and ‘grey’ literature pertaining to each country: These were
found via Google, using search words such as the name of the country/jurisdiction, ‘education’,
‘provision’, ‘policy’ and ‘autism’. The documents were then read and any relevant policies or documents
mentioned within them were subsequently tracked down. This process was continued until no new
policies or documents were found.
(b) Information and data from national and international websites: For each country/jurisdiction, a range
of websites was searched for relevant information, documents or contacts. This typically included any
national/regional (where appropriate) societies for people with ASD, such as the National Autistic
Society (UK), and websites of national/regional education departments, educational programmes for
pupils with ASD, parenting websites, healthcare providers, prison services and universities (to see if
any research into the education of pupils with ASD was being conducted there). Some international
websites were also searched, including the European Agency for Special Needs and Inclusive Education.
As with the policy and grey literature search, websites were identified via a Google search using search
terms relevant to the information being sought. Links from websites were also followed if appropriate.
This process was continued until no new websites were found. Details of websites were not kept unless
data had been taken from them.
(c) Emailing identified contacts: Any potentially useful contacts identified from the website searches were
then contacted via email to see if they knew if the data being sought were available, and if so where to
find them. The case study template was emailed to general contacts such as ASD societies, education
departments and university staff. They were asked to mark on the template any information they
knew (including data sources) or to indicate if and where the data might be found. Leads from this
were then followed up, with these contacts being emailed for specific data, rather than being emailed
the case study template as a whole. This process was continued until no new contacts were identified,
or until it was established that the data being sought were not available. The latter was particularly
the case for the outcome data: no country/jurisdiction seemed to hold data for all of the outcome
subheadings, and indeed, some countries/jurisdictions did not have any outcome data at all.
(d) Verification of case studies: Once case studies had been compiled from the available data these
were verified with country/jurisdiction contacts.

Overview of findings
As discussed in Chapter 2, although a thorough research process was undertaken there were significant gaps in
the data available for the case studies. These gaps resulted from information not being collected in relation to
a particular category; not available in a form which could be shared with the research team; being confidential;
or not being found by the research team. These gaps in the data are illustrated in Table A2 and need to be
taken into consideration when interpreting the case studies.
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The findings from the case study strand are organised around the key headings from the case study template
(Appendix G), which was used as a guide to data collection. Table A2 provides an overview of the data
obtained for each category in each country/jurisdiction.

Table 2: Case study countries/jurisdictions overview
Queensland

Sweden

Scotland

North Carolina

Massachusetts

Legislation

Yes

Yes*

Yes*

Yes*

Yes

Prevalence

Some

Yes

Some

Yes

Yes

Diagnosis

Yes

Yes

Some

Some

Some

Education setting types

None

Some

Some

Yes

Some

Specialist provision

Yes

Some

Some

Yes

Some

Intervention

Yes

Some

Some

Some

Some

Professionals involved

Yes

None

None

Some

None

Teacher education

Yes

Some

None

None

None

Outcomes

Some

None

Some

Some

None

Note: The asterisk mark (*) means that only general legislation applied.

Legislation information was available for all case study countries/jurisdictions, and there was full or partial
information available for prevalence, diagnosis, specialist provision and intervention for each country/
jurisdiction. The most limited sections were those relating to professionals involved in provision, teacher
education and outcome data.
As described in the methods section, data for the case studies were sourced from the staff, websites and
documents of key agencies and organisations involved in provision for children and young people with ASD.
The level of available information for each country/jurisdiction varied. Each case study starts with a summary
of the key sources of information, and only references for specific statistics or research papers are included
within each case study.
It was initially planned that information collected from each of the case study countries/jurisdictions would
be grouped into age categories, providing an overview of provision at different educational stages/ages.
Unfortunately, the information available by age group was very limited, and most of the information was
general to school-age children, with some limited pre-school information, depending upon the focus of
legislation in a given country/jurisdiction. Data relating to 17–19 year olds was extremely limited, and often
provision for young people was covered under the more general education legislation and policy. However,
where information relating to different age ranges was available, care was taken to present the information
separately.
With regards to terminology, ‘ASD’ has been used throughout the case studies. When ASD is used here,
it is used to refer to any of the autism spectrum disorders, including Asperger’s syndrome or ‘pervasive
developmental disorder – not otherwise specified’. In some cases, it has been clarified for a country/
jurisdiction whether they too would include all these disorders when allocating provision. The term ‘student’
has been used to clarify when the provision or outcomes are educational. In cases where the provision is more
general, such as that delivered at home, the term ‘children’ or ‘children and young people’ is favoured. Each
country/jurisdiction has differences in how their educational provision is organised. For example, in Sweden,
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the curriculum is determined at the country level, but educational provision is the responsibility of county
councils and municipalities. However, in-depth exploration of terminology and variations on provision at these
levels was beyond the scope of the current review.

Queensland
Queensland is the most comprehensive case study, which perhaps reflects the number of organisations
involved in ASD provision. Information primarily came from staff, websites and documents from the following
organisations: Queensland Department of Education, Training and Employment; The Education Adjustment
Program; Education Queensland; Autism Queensland; Autism Early Intervention Initiative; AEIOU Foundation;
Helping Children with Autism (HCWA) package; Positive Partnerships; More Support for Students with
Disabilities; and the Australian Bureau of Statistics.

Legislation
Australia has two key pieces of national level legislation relevant to the education of children and young
people with disabilities. These are: The Commonwealth Disability Discrimination Act (1992) and the Disability
Discrimination and Other Human Rights Act (2009). These are supported by three national level strategies and
standards: The National Disability Strategy (2011), the Melbourne Declaration (2008) and Disability Standards
for Education (2005). The overarching premise of these pieces of legislation and policy is that all children and
young people with a disability have the right to equal access to education and training opportunities and,
where necessary, teachers and schools may be required to make reasonable adjustments for them to ensure
they can participate in education on the same basis as their peers. At the teacher level this may include
adjustments such as providing special equipment or differentiating curriculum content, whilst at a school
level typical adjustments include appointing specialist teachers and implementing therapy programmes.
Policies are developed at the state level to enact the national level legislation and policies. To this end,
the Queensland government has two relevant pieces of legislation: the Queensland Disability Services Act
(2006) and the Education (General Provisions) Act (2006). Education Queensland, a department within the
Department of Education, Training and Employment, enacts this legislation through the Inclusive Education
Policy Statement (2005). This statement lays down the expectation that inclusive educational practices will
be embedded within all of Education Queensland’s policies and initiatives. One such initiative is the Education
Adjustment Program (EAP), which is responsible for the identification and support of the needs of students
with a disability. There are six EAP disability categories, of which ASD is one.
Children with a diagnosis of ASD are not automatically placed on the EAP. To access this, the child must
firstly have been diagnosed by a child psychiatrist, development paediatrician or paediatric neurologist (not
a psychologist). Secondly, school personnel have to apply for funding by outlining the educational impact of
the diagnosis and the educational adjustment required to address this. The curriculum adjustments required
by students with ASD are determined by the completion of an Education Adjustment Profile (EAP). It is this,
together with an EAP placement group meeting and development of an Individual Education Plan (IEP), that
determines the best support provision and placement for individual children and young people with ASD. The
IEP is not a legal requirement, and children without an IEP may have a learning plan instead. Currently, funding
from the EAP goes directly to schools according to the number of children with disabilities on the EAP in that
school.
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Prevalence rates
The estimated prevalence rate of ASD amongst children and young people in Australia is 0.6:100 (MacDermott
et al., 2007). This figure is based on data from children aged between six and 12 years using a range of data
sources. MacDermott et al. note that there is variation in the prevalence rates between different states.
Prevalence is expected to be higher in Queensland due to their different diagnostic practices (explained
below), but Queensland does not collect data on the number of children with a diagnosis of ASD.

Diagnosis
Diagnosis of ASD in Queensland is likely to include establishing the child’s developmental history, observing
the child play and interviews with parents/caregivers. The process of gaining a diagnosis can vary greatly. In
some cases, a child may first be seen by a speech pathologist due to delays in communication, and then be
referred to a paediatrician if ASD is suspected. In other cases, a speech and language assessment may form
part of the process if the diagnosis is being made by a multidisciplinary team. Other children may be referred
to a speech pathologist only after a diagnosis of ASD has been obtained, and/or as a precursor to intervention.
However, typically, pre-school children are most likely to be seen by a paediatrician, whilst school-age children
are more likely to be diagnosed by a psychiatrist or psychologist using the DSM-IV, although the DSM-5 is
becoming widely used.
Diagnosis may be carried out by a multi–disciplinary team, but this is dependent on what medical specialists
decide needs to be assessed; for instance, whether the child may also need to see a speech and language
therapist. Education Queensland adopts the term autism spectrum disorder for any condition defined as a
pervasive development disorder (PDD) according to the DSM-IV criteria, although diagnosis under DSM-5 is
now required for education. Furthermore, the education system does not accept a diagnosis by a psychologist.
Queensland is currently the only state in Australia that accepts a diagnosis from all the PDD categories for
support in the area of ASD.

Education setting types
Education Queensland currently provides an array of services and supports for students with ASD. Within
mainstream schools there is likely to be a graded approach in response to the child’s needs, ranging from
standard support staff (learning support, teacher, guidance), to advisory teacher support (although this is
being phased out over the next two years), through to special education units or specialist classes. A number
of mainstream primary or secondary schools in Queensland now have special education programmes for
students with a low incidence disability, including ASD. The length of time a child with ASD spends on a
programme is likely to be determined by each school’s philosophy (e.g. whether they promote full versus
partial inclusion). Children and young people with ASD in Queensland typically attend their education setting
for 40 weeks of the year, in line with the standard length of the school year.

Specialist provision
Specialist provision is provided on the basis of educational need or intellectual impairment, rather than on a
diagnosis of ASD. A child with ASD is eligible to attend their local school, or closest school with a unit (dependent
on need). However, if deemed appropriate, a child or young person with ASD may be placed in a special school.
In line with practice for all children with disabilities, a child with ASD is likely to attend a special school if they
have a comorbid intellectual disability, is unlikely to attain the levels of development of which they are capable
unless they receive special education, and/or their educational programme is best delivered in a special school.
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There are two independent schools specifically for children with ASD. These are operated by Autism
Queensland, which has been delivering early intervention, education and therapy since 1967. These are the
Brighton School, located on the north side of Brisbane, and Sunnybank School, on the south. Both schools
offer tailored education and therapy programmes to children with ASD from the first year of primary school
(age four) to year 12 (age 18), with up to six children per class. The typical staff to student ratio is 1:3, with
one teacher and one teacher aide to six students, although some groups with higher support needs have
two teacher aides to six students. Other professionals working at the school include occupational therapists,
speech pathologists, a social worker and a psychologist. Attendance at these schools is part-time for either
one, two or three days a week, for up to two years. This programme enables students to also attend a
mainstream school for the remainder of the week, with the aim being that they will develop the skills that
they need to be successfully included in mainstream schools.
To attend one of the schools, the child or young person must have a diagnosis of ASD, autistic disorder,
Asperger’s syndrome, pervasive developmental disorder-not otherwise specified (PDD-NOS), Rett’s disorder
or childhood disintegrative disorder from a paediatrician, child psychiatrist or paediatric neurologist. In
addition, they must be an ASD Queensland registered client, be verified by an approved educational authority
and currently be attending an alternative educational programme or setting. There is also the expectation
that the child or young person will be able to maintain placement in a small group setting. Combined, the
two schools currently have 63 children aged five to 10 years on roll, 45 children aged 11 to 16 years, and
four young people aged 17–18 years (Sunnybank School only). Two students have a comorbid disability, and
two more attend a special, rather than mainstream school as their ongoing educational placement. These
schools are funded in the manner all independent schools are funded in Australia: through a combination of
Commonwealth and State funding and school fees. The gap between funding and actual cost of services is
bridged by parents, who pay a daily fee for their child to attend the schools. Autism Queensland also provides
early intervention at their centres, in the child’s home, in the child’s early childhood setting or any other
relevant setting, and most commonly a combination of these settings. The Brighton and Sunnybank schools
also have early intervention programmes co-located with the schools.
Children and young people with ASD in Queensland may also be eligible to attend The Glenleighden School.
This school receives state government funding under the auspices of The Association for Childhood Language
and Related Disorders (CHI.L.D.), and is the only school in Australia specifically for students with language
disorders. The school offers four key education programmes from preschool to secondary school. These are
early childhood, junior school, middle school and senior school. In the senior school programme, students
follow individualised education programmes focusing on literacy, numeracy and life and work skills, rather
than subjects leading to the typical high school leaving certificate (The Queensland Certificate of Education).
To gain a place at the school, a student must have a diagnosis of a severe primary communication disorder
(which can include ASD), or a verified disability category of speech language impairment, approved by an
educational authority, such as the Queensland Department of Education, Training and Employment. Meeting
this criteria will not guarantee a place, however, as places are also dependent on other factors such as the
number of vacancies and the availability of government funding. To enrol a student, parents, educators or
other professionals must apply directly to CHI.L.D. by completing a referral form, accompanied with supporting
documentation such as cognitive assessment tests and recent educational reports.
Some families may have access to individual funding for respite care or may be able to access state-funded
respite services. Autism Queensland operate two centre-based respite facilities and provide some in-home
respite.
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Intervention
There is a wide range of interventions available for children with ASD in Queensland. The state government’s
Autism Early Intervention Initiative provides early intervention services for children with ASD up to six years
of age and their families. Services under this initiative are provided by Autism Queensland and The AEIOU
Foundation (AEIOU). Autism Queensland provides multidisciplinary centre-based education and therapy
programmes, home and community-based programmes, remote-technology programmes and family support
programmes that provide links with other families. Parent coaching and support are a significant component
of Autism Queensland services. Centre-based programmes operate at each of Autism Queensland’s centres
in Brisbane and regional centres, with children attending between two to four days per week. All other
programmes are available to families throughout Queensland. AEIOU is an approved childcare provider,
delivering an intensive multidisciplinary early intervention programme for children with ASD. Children can
access this programme part-time (2.5 days a week) or full-time (5 days a week). These and other interventions
can also be funded through a combination of the Helping Children With Autism (HCWA) package, childcare
rebates and parent fees.
HCWA provides access to funding of up to $12,000 (with $6,000 being the maximum that can be spent per
financial year, and $2,000 extra for those in more remote locations), up until a child’s seventh birthday. A child
is eligible for funding if they have an ASD diagnosis and are registered with the Autism Advisor Program before
their sixth birthday. HCWA does not require diagnosis under DSM-5 and, as they do not specify a diagnostic
tool, diagnosis under DSM-IV still acceptable.
HCWA funding is used to support access to multidisciplinary early intervention programmes and therapy
services (speech language pathology, occupational therapy and psychology services) and resources considered
essential for the child’s therapy. A family/child can only access interventions eligible for HCWA funding.
Eligibility is determined by the presence of established or emerging research evidence to support its use
(Prior et al., 2011). The interventions currently eligible under the HWCA package include: ABA; Early Start
Denver model (ESDM); TEACCH; LEAP; Pre-School Autism Communication Trial (PACT) Building Blocks; Social–
Communication. Emotional Regulation and Transactional Support (SCERTS); DIR/Floortime approach; the
Developmental Social–Pragmatic (DSP) model; Relationship Development Intervention (RDI); and the P.L.A.Y
project. These interventions are delivered by allied health professionals in the child’s home, therapy clinics or
early years setting.
Educational support for children and young people with ASD is guided by good practice documents, including
the ‘Australian Good Practice Guidelines for Early Intervention’ (Prior and Roberts, 2012) and ‘Education and
ASD Spectrum Disorders in Australia’ (2010). These two documents are discussed in more detail in the chapter
on good practice guidance. Schools can draw on funding from Education Queensland, through the EAP. Autism
Queensland also provides state-wide outreach advisory support to children and young people with ASD and
their schools (state, Catholic or independent). The service, delivered by a team of teachers, speech pathologists
and occupational therapists, focuses on supporting educational outcomes. This programme is funded by
Autism Queensland along with supplementary funding from the Department of Education and Training.
A small number of children and young people with ASD aged 7–17 years have access to individualised
state funding, under the Autism Initiative Funding programme, which is administered by the Department
of Communities, Child Safety and Disability Services. The Autism Queensland outreach team are able to
deliver individualised programmes and support to children with this funding or on a fee for service basis. All
programmes are individualised to meet the needs of the child and family. Eligibility for funding is determined
through assessment by the Department of Communities, Child Safety and Disability Services.
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Professionals
The type of professionals involved in provision will vary depending on what services the child and family
access. Similarly, schools are allocated resources with principals responsible for supporting the educational
programmes of all students with a disability. It is likely that the child will come into contact with speech
pathologists, occupational therapists, psychologists and social workers. For children and young people
at school, the amount of time they access from each professional is dependent on their need, alongside
the school prioritisation process. Mandatory and discretionary training for professionals varies, but in
general they are expected to meet the minimum requirements required by the appropriate registration
or professional body, and this need not be specific to ASD.

Teacher education
A number of universities in Queensland offer ASD content within their teacher training courses, but only
Griffith University was identified as offering a course specifically aimed at supporting people/pupils with
ASD. This multidisciplinary programme can be studied to postgraduate certificate or master’s level. Autism
Queensland also deliver targeted professional development for schools throughout Queensland, in each
education sector (i.e. state, Catholic and independent).
Mandatory training for teachers of children with ASD varies within each education sector. Positive Partnerships
is a national programme funded through the HWCA package, which provides professional development
training for teachers, school leaders and other education professionals about how to best support students
with an ASD in the classroom, and how to create an ‘ASD friendly’ school culture. This five-day programme is
available to up to two teachers per school throughout Australia. Positive Partnerships also provides workshops
and information sessions for parents and carers of school-aged students with ASD, to assist them to work
with their child’s teachers, school leaders and other staff. Parents can attend free workshops and access
online workshops and information. Schools and teachers can also access training through the More Support
for Students with Disabilities (MSSWD) National Partnership, a Commonwealth government initiative that
aims to ensure that Australian schools and teachers are better able to support students with disabilities. The
Department of Education, Training and Employment will receive $32.9 million (AUS) between 2012 and 2015,
and alongside training, part of this funding will be used to set up two centres of expertise in Queensland,
addressing the educational needs of students with ASD.

Outcomes
Outcome data for specific groups of students within state-level education is not collected by Education
Queensland. Outcome data is also limited at the national level. Limited attainment data from 2009 indicate
that 79 per cent of people with ASD across Australia were reported to have no non-school qualifications
(compared with 44 per cent of the general population). This suggests that people with ASD are less likely than
the general population to continue their studies beyond compulsory schooling (Australian Bureau of Statistics,
2013a). Participation in the labour force was taken as a measure for independence-related outcomes. The
labour force participation rate for people with ASD across Australia is reported to be 34 per cent (compared
with 54 per cent of people with disabilities and 83 per cent of people without disabilities) (Australian Bureau
of Statistics, 2013b). Caveats are needed here as information on the characteristics of the sample included,
such as how they were diagnosed with ASD, and how the data was collected could not be obtained.
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Sweden
Detailed information was available for some categories, such as prevalence and diagnosis, but less so for other
categories such as education setting types. This is reflective of the types and levels of data that are routinely
collected in Sweden. Information primarily came from staff, websites and documents from the following
organisations: The National Agency for Special Needs Education and Schools; The Swedish National Agency
for Education; and The European Agency.

Legislation
The Swedish Education Act (2010) is the key piece of legislation covering the education of all children and
young people in Sweden. Its central tenet is that education should be equivalent for all, and that students who
require special support in order to access the curriculum should not be defined or treated as a separate group.
As a result, Sweden does not have any legislation specific to the education of children with SEN, nor does it
have a legal definition of what constitutes SEN. However, the National Agency of Special Needs Education and
Schools has been set up to provide countrywide support and services for the education of children and young
people with SEN.
The educational needs of a child or young person are established by the school, through the completion of
an individual development plan (IDP). All students have the right to an IDP in their first five years of schooling
(or longer for students in special schools or on special programmes). These plans detail any barriers a student
may face when encountering the curriculum, along with educational goals for them to work towards. The IDP
will also state the measures that a student will require to overcome their barriers and achieve their goals, such
as specific teaching strategies or classroom adaptations. If a pupil needs special support to reach his or her
goals, an Action Provision Plan (APP) is drawn up by school staff; in cases where there is more significant need,
external professionals such as nurses, psychologists, counsellors, or SEN teachers will also be involved. The
Swedish Education Act states the importance of parental participation in the planning of a child’s education,
and therefore parents are always involved in the development of the APP. School principals are responsible for
the assessment of their students’ needs, and for ensuring that appropriate support is put in place. The National
Agency of Special Needs Education and Schools offers support to schools and county councils through the
provision of accessible teaching materials, access to government funding and the running of special needs
schools.

Prevalence rates
A cohort study (Idring et al., 2012) that included all children aged 0–17 years living in Stockholm County for
at least four years between 2001 and 2007 (n. 444,154) identified 5,100 children and young people with a
diagnosis of ASD, giving a prevalence rate of 1.15 in 100. Information relating to diagnoses was ascertained
using four national and regional registers covering all the pathways to ASD diagnosis in Stockholm County.
A child was included if they had a recorded diagnosis of ASD on ICD-9, ICD-10 or DSM-IV, and a diagnosis
of any of the pervasive developmental disorders outlined in ICD-10 or DSM-IV. Thus, children with ASD,
Asperger’s syndrome, ‘pervasive developmental disorder – not otherwise specified’, childhood disintegrative
disorder and Rett disorder were all included. This study provides a higher prevalence rate than that reported
by Zander (2004), who estimated that 0.6 in 100 children and young people in Sweden have a diagnosis of
ASD. However, children with a diagnosis with Asperger’s syndrome were excluded from their study.
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Diagnosis
Diagnosis of ASD in preschool children begins with a meeting between a child’s parents and the child’s
doctor and/or a psychologist, who makes an initial assessment regarding the likelihood of the child having
ASD. If deemed appropriate, the child will be referred on for a more comprehensive evaluation. Referrals for
diagnosis are also commonly made by child healthcare centres, which come into contact with 99.8 per cent
of all children of preschool age through the countrywide health and developmental surveillance programme.
Diagnostic evaluations are made by a team comprising a doctor, a child psychologist and, in some cases, a
speech therapist, an occupational therapist and/or a physiotherapist. Diagnosis is made according to the DSM
or ICD classification system.
For children of school age, the school will normally be the first point of contact regarding a diagnosis. Referrals
can be made by parents, or by the child themselves. If the school thinks it is likely that the child may have
ASD, a comprehensive investigation will be carried out by a physician, a psychologist and a special education
teacher to determine diagnosis. As with preschool children, diagnosis is generally made in accordance with ICD
or DSM criteria. DSM-IV-TR is most commonly used, with ICD-10 classification being favoured in cases where
a child’s diagnosis will be reported as part of a study, for instance in a nursing journal.

Education setting type
In Sweden all students have the right to choose the school they wish to attend, and this can be either a
municipal or independent school. The only criterion for placement is that the school must demonstrate that
they can meet a student’s educational needs. Special education support is generally delivered in mainstream
schools, or in specialist provision for those with intellectual impairments. The National Agency of Special
Needs Education and Schools runs three national and five regional special schools. The national schools cater
for students with visual impairments combined with additional disabilities; students who are deaf or have
hearing impairments combined with learning disabilities; and students with severe speech and language
disorders.
General educational provision, including special needs support provided by the school, is funded at the
municipal level. Many municipalities delegate budgets directly to individual schools, and part of this funding
comes from money that is specifically allocated to the individual student (either municipal or independent).
Schools or municipalities may be able to access additional state level funding to support students with SEN
through the National Agency of Special Needs Education and Schools. The length of the standard school year
is 42 weeks, with some slight variation between different municipalities.

Specialist provision
Municipalities in Sweden are independent in terms of how they identify and assess students with SEN, and
how they organise their specialist provision. The National Agency for Special Needs Education and Schools,
however, provides some recommendations for the organisation of special needs education, and it is likely that
a municipality’s provision will include some or all of the following: supporting teachers of students with SEN
through the provision of local resource centres, which may be supported by an advisor from the National
Agency for Special Needs Education and Schools; employing specialist teachers to work alongside individual
students in order to help them access whole class activities; and withdrawing the student from their class for
limited periods to work with a specialist teacher.

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

225

Appendices

A child with a diagnosis of ASD (excluding those labelled ‘high-functioning’ or with a diagnosis of Asperger’s
syndrome) and their families may access additional support under the Act Concerning Support and Services for
Persons with Certain Functional Impairments (LSS). The LSS entitles people with considerable and permanent
functional impairments to special support and services that they may need over and above that which they
can obtain via other legislation. This support is provided by the individual’s county council and municipality.
Children and their families can access advice and support through county level rehabilitation and habilitation
services. At the municipal level, support can include respite care; afterschool and school holiday childcare for
those over 12 years of age; and home stays for children who attend a school in an area different to the one in
which they normally reside. Support is provided on the request of the individual with the disability or, in the
case of children under 15 years of age, their parents or guardians. Requests are dealt with by the municipality’s
LSS officer, who determines what additional support the child is entitled to. This decision is largely determined
by the assessment made during the ASD diagnosis process. As part of the support, children are also entitled
to an ‘individual plan’ that details their needs and the services that will be provided to address them. The
municipality has responsibility for coordinating the measures described in the plan.

Intervention
Habilitation services are offered to all children with a diagnosis of ASD and include interventions such as
special education, parental education programmes, school-based interventions and staff training, occupational
therapy, social care, or other services as relevant. Decisions about what intervention or supports a student will
access are normally made at the school level. A school’s ‘pupil welfare team’, consists of a representative from
the local school board, pupil welfare staff (e.g. school doctors, nurses, psychologists or counsellors) and special
education needs teacher. Staff from other services the child accesses, such as afterschool or youth clubs, will
also be involved. This is so as to provide as complete a picture as possible of the child’s needs. Parents must
give their approval before their child can participate in any interventions or special education programmes.
Parents are informed of any decisions regarding their child’s education, and given the opportunity to
comment, through a consultation organised by the school principal. The school principal is responsible for
ensuring any decisions made by the school and parents are fulfilled. Funding for any necessary interventions
or adjustments tends to come from the school, which is funded by the municipality.

Teacher education
Teachers working with students with SEN can study for a postgraduate diploma in special needs training. This
includes specialisations in deafness or hearing impairments, vision impairments, serious language impairments
and learning disabilities. The course aims to meet the needs of special needs schools and schools catering for
children with disabilities, and for special needs teachers with specific knowledge about the groups of pupils in
these schools.

Outcomes
Due to the Personal Data Act, it was not possible to locate outcome data for children and young people with
ASD.
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Scotland
Individual pupil data are collected in Scotland. This made it possible to obtain information such as the
numbers of children with ASD attending school and some outcome data. However, information is limited in
other areas. Much of the information sought is not collected in a routine way and/or is not easily accessible.
This is primarily due to the fact that educational processes and resources differ between different local
education authorities. As a result, an article recently published in Good ASD Practice, entitled ‘Autism and
Scottish education: Information from data’ (Meikle and Watt, 2013) had many of the same limitations as the
case study presented here. Information primarily came from staff, websites and documents from the following
organisations: The Scottish Government; Education Scotland; ASD Network Scotland; and Dumfries and
Galloway Council.

Legislation
There are three major pieces of legislation currently relevant to the education of children and young people
with ASD in Scotland. These are: The Education (Scotland) Act, (1980); Standards in Scotland’s Schools Act,
(2000); and the Education (Additional Support for Learning) (Scotland) Act, (2009). The latter is of most
relevance to students with ASD, as it provides the legal framework underpinning the system for supporting
students in their school education, as well as their families. With regards to terminology, ‘additional support
needs’ is used in place of ‘SEN’. A child or young person is defined as having additional support needs if they
are, or are ‘…likely to be, unable without the provision of additional support to benefit from school education
provided…’ The definition of additional support provided by the Act is designed to be as inclusive as possible.
As a result, specific groups or categories of children are not specified under the Act. Instead, four areas are
identified that might present barriers to learning: the learning environment; social and emotional factors;
family circumstances; and health and disability. Students with ASD are not specifically identified as being likely
to require additional education support, but would fall under the health and disability category.
Section 15 of the Standards in Scotland’s Schools Act (2000) gives young people the right not to attend a
special school and attend mainstream provision, unless doing so would not be suited to the child’s ability or
aptitude, be incompatible with the education of the other children with whom the child would be placed,
and/or would result in a unreasonable level of public expenditure. In order to achieve this aim, education
authorities are legally required to identify and assess any children or young people who may require additional
support needs, and to make the necessary provisions to help them access their education and achieve their
potential. The additional support provided is likely to fall into three overlapping, broad headings: approaches
to learning and teaching, support from personnel and provision of resources. Education Scotland, the
improvement agency for education, both inspects schools and also promotes innovative practice to better
meet learners’ needs.
To assist education authorities and schools in providing additional support, the Act is accompanied by the
‘Supporting Children’s Learning Code of Practice’ (2010), which outlines the duties of education authorities
and other agencies to support children’s and young people’s learning. The code provides guidance on the
Act itself, as well as information around identifying and providing for additional support needs, developing
a co-ordinated support plan and resolving disagreements. It does this through identifying examples of good
practice, although the code itself is designed to support decision-making, rather than to dictate what should
occur in each individual case.
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Every education authority is required by the Act to keep a record of all the children in their jurisdiction
between the ages of two and 16 years who have any form of additional support needs, and identify,
implement, and review the provisions for their additional support needs. Typically, an Individualised
Educational Programme (IEP) will be drawn up for a student, although this is not a legal requirement. IEPs not
only outline the child’s additional needs and the measures needed to support them, but also include targets
for the child and can be used to monitor progress. In this way, they can be used as a planning, teaching and
reviewing tool.
If a child, including those with ASD, requires input from a range of agencies then education authorities are
legally required to produce a Co-ordinated Support Plan (CSP), which outlines what support will be provided
by each agency. Education authorities must ensure that any services and provisions outlined in the plan are
delivered. A CSP will only be prepared in cases where a student has complex or multiple additional support
needs that have a ‘significant adverse effect’ on most areas of their learning, for at least 12 months, and where
these needs can only be met through agencies outside of education, such as speech and language therapy. In
order for a child to be placed on a CSP, their school or parents must be able to prove that they meet the above
criteria. Generally, the student will undergo further assessment by the education authority to confirm this, and
parents will be involved in the process.

Prevalence rates
The estimated prevalence rate of ASD in Scotland is 1:100 (Batten and Daly, 2006), although prevalence varies
across education authorities. A 2013 report to parliament reports a range of 0.45 per cent to 2.45 per cent of
the population affected by ASD across all the educational authorities in Scotland (2013).

Diagnosis
Diagnosis of ASD in Scotland typically begins with a GP or educational psychologist referral to a paediatrician.
Children are likely to be diagnosed by developmental paediatricians, although psychiatrists and psychologists
(often based in Child and Adolescent Mental Health (CAMHS) centres, regional ASD teams or hospitals) can
also give a diagnosis. Alternatively, diagnosis may be carried out by local authority teams designated with
diagnosing children with ASD and/or other communication disorders. These multidisciplinary teams can
include educational psychologists, speech and language therapists and other National Health Service (NHS)
staff including a paediatrician. The teams undertake an assessment that covers all aspects of the child’s
development including language and cognitive development, and then discuss the findings together before
deciding whether the child meets the criteria for diagnosis.

Education setting types
In total, 9,946 children and young people attending schools in Scotland are receiving additional support
for the primary reason of ASD (Scottish Government, 2013). This equates to 7.56 per cent of all students
identified as having additional support needs, and 1.47 per cent of the school population as a whole. Over
two-fifths (84 per cent) of identified students are male. A caveat is needed here, however, as children can be
counted twice under different additional support needs headings; for example, a child can be reported under
both ASD and physical disabilities. Furthermore, at the local authority level, the reported incidence of ASD as
a proportion of all children with additional support needs ranges from 4 per cent for some local authorities to
14 per cent for others. This variance is likely to reflect the slight differences in reporting and diagnosis systems
used across different education authorities in Scotland, with these differences tending to be stable over time.

228

Educating Persons with Autistic Spectrum Disorder – A Systematic Literature Review

Appendices

There is a range of provision available for pupils with ASD in Scotland, including mainstream schools,
mainstream schools with units and special schools, as well as schools specifically for children and young
people with ASD. A total of 94 per cent of children with additional support needs attend mainstream schools,
while approximately six per cent of children with additional support needs attend special schools (Scottish
Government, 2013). Of all students attending special schools, 28 per cent have a diagnosis of ASD. A
proportion of children – 8.5 per cent of the school population according to the Scottish Government (2013)
– do not attend mainstream schools all the time, and (excluding those in special schools) may receive some
of their education in learning centres, units attached to mainstream schools or resourced classrooms.
The Scottish Government has been actively engaged in building Scotland’s capacity to support children and
young people with ASD in educational settings. Two key activities to promote this are the commissioning
of a literature review of best practice and the development of the ASD Toolbox, which is freely available to
anyone working with children with ASD, including parents and professionals. The toolbox includes, amongst
other things, links to good practice examples and recommended approaches or interventions. All schools
were sent hard copies of the original toolbox, and an online version is also available.
The average school year in Scotland is 38 weeks long.

Specialist provision
There are 153 special schools or provisions in Scotland (Scottish Government, 2014), many of which are units
or centres attached to mainstream primary or secondary schools. Local authority special schools typically
cater for students with ASD alongside students with other learning difficulties/disabilities, and there are no
state special schools specifically for students with ASD.
There are eight independent special schools in Scotland that indicate on their admissions criteria that they
cater for students with ASD, but only two cater specifically for students with ASD. These are: New Struan
School (run by Scottish Autism) and Daldorch House (run by the NAS). New Struan School has 42 places for
students aged 5–19 years. Alongside bespoke educational programmes, they offer a 24-hour residential service
for 39 weeks of the year. They have a range of residential accommodation options available, including some
independent living arrangements for older students to help prepare them for the transition to adulthood.
Daldroch has 31 places available for students aged 8–21 years. They offer both day and residential places, and
residential places can be accessed for up to 52 weeks of the year. The school also offers outreach support for
children and young people aged 5–25 years. In addition, Daldroch operates a satellite school on another site,
which has five places available for children aged 5–19 years (although at time of writing they had only four
children on roll). All places are residential and available for 52 weeks of the year.
In addition, Falkland house is accredited by the NAS, but is not solely for pupils with ASD. It is a school for
boys with ASD; social, emotional and behavioural difficulties; ADHD and Tourette’s syndrome. The school is for
students aged from approximately five to 18 years. They offer day-long, 39 week and 52 week programmes,
with the week programmes including residential care. All children follow a personalised learning plan that is
developed to meet their learning needs. There is a maximum of six children per class. The school also offers
an outreach programme to improve communication between the child’s home and the school.
Students are typically referred to the specialist schools by their local authority, who will in most cases also
pay the school fees. The process for determining if and how much of the fees will be paid differs between local
authorities.
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Intervention
The Autism Toolbox was first introduced in 2009 as ‘an autism resource for Scottish schools’. Developed on
behalf of the Scottish Government, the Autism Toolbox combines recent research findings and examples of
good practice to provide a practical resource for education authorities, schools, teachers and professionals
working with children and young people with ASD. Specifically, the Toolbox is designed to form the basis
of support and provision for students with ASD. The ASD Toolbox is divided into three main parts. Part one
outlines relevant legislation and policy, part two offers practical guidance, such as how schools can best
work with parents and other agencies, and part three provides details of interventions and resources. In
2010, the third section was withdrawn, and later launched as part of a wider relaunch of the Toolbox in
2014. Information about different interventions can now be found on the Autism Toolbox website, including:
alternative and augmentative communication (AAC); ABA; cognitive behaviour therapy; social stories; sonrise options; TEACCH; and video modelling. The website also provides links to other organisations that
collate information about different interventions, as well as signposting people to the Scottish Strategy for
Autism ‘Menu of Interventions’. This document is intended to act as a guide to families, teachers and other
professionals working with children and young people with ASD regarding the types of interventions available.
The menu is organised around the different ‘challenges’ people with ASD may experience across their lifespan,
and then provides strategies, information about service providers, referral processes and expected outcomes
for each challenge. It is important to note that in both the Autism Toolbox and the Menu of Interventions, all
interventions come with the caveat that they are not recommendations and that they may not be effective
for all children and young people with ASD. Rather, those working with students with ASD are asked to
consider the needs and profile of the individual before selecting and trying out a particular intervention.

Outcomes
In Scotland, academic attainment data is collected at the individual student level, making it possible to
examine some key outcomes for students with ASD, and to compare their outcomes with those of their
typical peers. However, it is important to note that a student will only be categorised as having ASD if ASD
has been identified as their primary reason for requiring additional support. Students with a diagnosis of
ASD who do not have additional support needs, or students whose primary reason for additional support
is a co-occurring disorder, would not be included in the ASD category.
The number of young people achieving the minimum qualification level required for further education
(receiving five or more awards at SCQF level 3) was selected as a measure of attainment-related outcome
for inclusion in this case study. In total, 93.5 per cent of all school leavers from the 2011–2012 school year
achieved this benchmark, compared with 58 per cent of school leavers with ASD (The Scottish Government,
2013).
Alongside attainment data, attendance-related data is also routinely collected. Two types of attendancerelated data are reported here: authorised and unauthorised absences, and placement at the end of
compulsory schooling. With regards to the former, figures from 2011–2012 indicate that children with ASD
missed 6.9 per cent of the school year due to authorised and unauthorised absences, compared with 5.2 per
cent of all primary school students and 8.8 per cent of all secondary students (The Scottish Government,
2011). In terms of placement, 89 per cent of all school leavers from the 2011–2012 school year were
in education, training or employment, including 38.2 per cent in higher education and 19.7 per cent in
employment. A similar percentage of young people with ASD – 84.3 per cent – were also in education, training
or employment, but of them just 17.6 per cent were in higher education and only 4.1 per cent in employment
(Scottish Government, 2013).
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North Carolina
North Carolina is one of the more comprehensive case studies. Detailed information was readily available for
some categories, such as prevalence rates and education setting types. Other information, such as the types
of interventions offered, was more difficult to obtain. This is perhaps a reflection of the fact that decisions
regarding educational provision and data collection are made at the school district level, and these data
are not collated at a state level. Therefore, data was not collated in a way that would inform this review.
Information primarily came from staff, websites and documents from the following organisations: North
Carolina Department of Health and Human Services; Infant-Toddler Program; State Board of Education;
Exceptional Children Division; and North Carolina Department of Public Instruction.

Legislation
The Individuals with Disabilities Education Act (IDEA, 2004) is a federal level piece of legislation that governs
how states and public agencies provide early intervention for children with disabilities under three years of age
(Part C), and special education and related services for children and young people with disabilities aged 3–21
years (Part B). The Act gives all children and young people the legal right to a free and appropriate education
in the least restrictive environment possible that will prepare them for further education and employment.
Thirteen categories of disability are recognised under the Act, and ASD is one of them. States are responsible
for monitoring how local school districts implement IDEA, and they receive federal funding to assist with this.
A proportion of the federal funding is allocated to the school districts directly and the remainder is used to
fund state-level initiatives to build capacity amongst the school districts. Two examples of this are the InfantToddler Programme and the Exceptional Children Division, discussed below. The state also has its own funding
for IDEA implementation, which is considerably higher than the federal funding.
The Infant-Toddler Programme (ITP) is the state programme set up to meet Part C of IDEA. The North Carolina
Early Intervention Branch (NCEI), part of the North Carolina Department of Health and Human Services,
is the lead state agency for monitoring implementation of the ITP. The programme is delivered through
16 Children’s Development Services Agencies (CDSAs) across North Carolina, and the NCEI supports them
in this. The ITP provides supports and services for families and children with special needs from birth until
three years of age. A child and family may be eligible for the ITP if the child has a developmental delay or an
established developmental or health condition. A child is regarded as having an established condition if he/
she is diagnosed with a physical or mental condition, or has a prematurity or genetic predisposition that has a
high probability of resulting in developmental delay. There are eight specific conditions through which a child
may be deemed eligible, and ASD is one of them. Diagnosis of an eligible condition alone is not sufficient to
receive services from the ITP. A child must first be referred to the local CDSA by either their parents or other
professionals such as physicians and social workers. Parental consent is not required to make a referral, but
written parental consent is required to proceed with the process of establishing a child’s eligibility for the ITP.
Once written parental consent is received, the CDSA will conduct a thorough evaluation and assessment of
the child’s needs, which will involve evaluation of the child’s health and development through interviews and
discussion with families and observations of the child during typical routines in home or community settings.
The State Board of Education has responsibility for monitoring the implementation of Part B of IDEA, and
this is supported through the state level legislative Education of Children with Disabilities (2006) policy. All
children with a disability are mandated by IDEA to have an Individualised Education Programme (IEP). The IEP
outlines the child’s strengths and barriers to accessing the curriculum and goals. The goals chosen are those
deemed most important to helping the child access the curriculum. The team working with the child is then
responsible for developing a curriculum and/or placing them on a special education programme to help them
reach their goals.
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The Exceptional Children (EC) Division of the North Carolina Department of Public Instruction is responsible
for the funding, supervision, monitoring and professional development of each school district’s special
education provision. Essentially, their role is to build the capacity of the school districts to successfully
implement IDEA. They have three key responsibilities to achieve this: (1) Mediating parent and school district
disputes; (2) Collecting data on 20 performance indicators to monitor progress of children with SEN in each
school district; and (3) Monitoring how children transition from IDEA Part C provision (e.g. the ITP) to IDEA
Part B. In particular they must monitor whether school districts are assessing all children with a disability
before their third birthday and placing them on an IEP. The EC Division has specialist consultants and
initiatives for each of the 13 disabilities recognised by IDEA.
There are currently two consultants overseeing the educational provision for children and young people with
ASD across North Carolina. The team acts as a resource for school districts, schools and teachers. In particular,
the programme assists school districts in the training of school and teaching staff working with students
with ASD. Emphasis is placed on the use of evidence-based practices and techniques. In this way, the EC
Division delivers the State Board of Education goals to host a series of training events, to provide networking
opportunities and to promote understanding of evidence-based practice. Further supporting these goals, the
Department of Public Instruction has joined in a collaborative effort with the Justice Academy, TEACCH and
the ASD Society of North Carolina to provide clarification and training for Administrators and School Resource
Officers, for example on issues such as the use of restraint.

Prevalence rates
The Centers for Disease Control and Prevention (CDC, 2014) estimate that about one in 68 children in the US
have an identified ASD, Asperger’s disorder or PDD-NOS). This estimate is drawn from a sample comprising
8.4 per cent of all the eight-year-old children in the US (n. 337,093) during the year 2008. The data were
collected by the ASD Developmental Disabilities Monitoring (ADDM) Network, which is funded by the CDC
to determine the number of people with ASD in the US. Looking at 14 communities across the US, the ADDM
review records from multiple sources involved in educating, diagnosing, treating and providing services
to children with developmental disabilities. Additionally, a panel of clinicians with expertise in diagnosing
ASD review assessment information to determine if the identified children meet the (DSM-IV) criteria for a
diagnosis of ASD. This includes children with a diagnosis, as well as those presenting behaviours consistent
with a diagnosis.
Eleven counties within North Carolina form one of the 14 communities studied by the ADDM. Of the 36,913
eight-year-old children living in the area in 2008, 525 had a diagnosis of ASD (as determined by the ADDM).
This gives a prevalence rate of 1.4 in 100, which is slightly above the national average. As noted above, not all
the children identified as having ASD had a diagnosis of ASD in their records. Of the 525 children, 66 per cent
had a diagnosis of ASD in their records. This is lower than the national average of 79 per cent. Interestingly,
however, the median earliest age that ASD was documented in their records was three years and 10 months,
which is earlier than the national median of four years and six months. However, when broken down into
subtype of ASD spectrum disorder, it is only the median age for documentation of ASD that is lower than
the national median (three years and three months, compared with four years and zero months). The median
age for documentation of ASD/PDD was four years and seven months in North Carolina, four years and five
months nationally. It was six years and seven months for Asperger’s disorder, compared with six years and
three months nationally.
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Diagnosis
Children under three years of age can receive a diagnosis via the North Carolina Infant-Toddler Program,
while children aged 3–5 years are referred to county pre-school services for a diagnosis of ASD. Parents
of school-age children are required to send a written request to the principal of their child’s school asking
for an evaluation based upon the suspicion of ASD. Child psychologists, child psychiatrists, developmental
paediatricians and paediatric neurologists are all able to diagnose ASD in school-aged children. Diagnostic
services are also available to people of all ages through the University of North Carolina TEACCH ASD Program
and at the Duke University Center for Autism Diagnosis and Treatment.

Education setting types
There is information available regarding the educational placement of children and young people with ASD
in North Carolina. Data collected about the early education of children with disabilities aged 3–5 years,
indicates that there are 1,632 young children with ASD registered for some form of preschool education in
North Carolina. The percentage of children aged 3–5 years with ASD in each early education setting is shown
in Table A3.

Table A3: Children with ASD, 3–5 years by early education setting, North Carolina
Setting
Children attending a regular
early childhood programme

Percentage
At least 10 hours per
week

Less than 10 hours per
week

Children attending a special education programme

Children attending neither a regular early childhood
programme nor a special education programme.

Receiving majority of
hours of services in
regular early childhood
programme

30% (n. 492)

Receiving majority of
hours of services in some
other location

7% (n. 114)

Receiving majority of
hours of services in
regular early childhood
programme

2% (n. 27)

Receiving majority of
hours of services in some
other location

1% (n. 19)

Separate class

50% (n. 830)

Separate school

7% (n. 96)

Residential facility

0% (n. 0)

Receiving majority of
hours of services in home

<1% (n. 12)

Receiving majority of
hours of services in
service provider location
or some other location

2% (n. 42)
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The Report of Children with Disabilities (IDEA) (2012–2013) indicates that there are 12,717 children or
young people with ASD aged six to 21 years attending some kind of education programme in North Carolina.
Table 4 shows the percentages of children and young people with ASD in each education setting, organised by
age group.

Table 4: Children and young people with ASD aged 6–21 years by education setting,
North Carolina
Setting

6–11 years

12–17 years

18–21 years

Inside regular class 80% or
more of day

41% (n. 2,724)

41% (n. 2,224)

15% (n. 128)

Inside regular class 40%–79%
of the day

16% (n. 1,067)

18% (n. 951)

12% (n. 96)

Inside regular class less than
40% of day

40% (n. 2,616)

36% (n. 1,914)

60% (n. 499)

Separate school

2% (n. 127)

3% (n. 165)

10% (n. 82)

Residential facility

<1% (n. 9)

<1% (n. 18)

1% (n. 10)

Homebound/Hospital

<1% (n. 10)

<1% (n. 37)

1% (n. 13)

Correctional facilities

0% (n. 0)

0% (n. 0)

0% (n. 0)

Parentally placed in private
schools

<1% (n. 20)

<1% (n. 5)

<1% (n. 2)

Total

6,573

5,314

830

Specialist provision
Early interventions are typically delivered through the North Carolina Infant–Toddler Program. Services tend
to be provided within the child’s natural environment and as a part of their everyday routines, such as at
home, at the local park or in their childcare setting. Active parental participation in the programme is strongly
encouraged.
The Exceptional Children Division receives federal and state funding for each child or young person that falls
under its remit. Exact figures are difficult to calculate, since they vary depending on the number of students
who have a disability or have SEN. According to figures published for the school year 2012–2013 (Exceptional
Children Division, n.d.), federal funding for pre-school children included the cost of the average salary of
a classroom teacher, plus benefits ($56,159) for each local authority, along with a per child allocation of
$2,979.01. For school-age children (5–21 years), an allocation of $3,743.48 per child was made. Requests for
additional state funding can be made by a school district to the Exceptional Children Division if the supports
and services a child requires cannot be covered by their per child allowance. Federal funding provides an
additional $486.19 per preschool child (although this may be more depending on the number of children
enrolled in pre-school, and the number of children living in poverty).
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Intervention
Children on the ITP are likely to receive an intervention outlined in the ITP guidance document entitled
‘Guidelines for Part C Early Intervention Services for Infants and Toddlers with Autism’.
Students with ASD are likely to receive one of the interventions recommended by the EC Division. In 2011,
the EC Division produced a paper outlining a number of instructional practices for use with students with
ASD (this paper is discussed in the Good Practice Guidance chapter). The interventions had been identified
by the National Professional Development Center on ASD as meeting the criteria for evidence-based practice.
A range of interventions are recommended to reflect the heterogeneous nature of students with ASD, and
these interventions can be broken down into the following four broad categories.
(1) Teaching approaches: Prompting, time delay, task analysis and chaining, computer-assisted
instruction, discrete trial teaching, independent work systems, naturalistic interventions, pivotal
response training, visual supports.
(2) Communication and social approaches: Picture Exchange Communication Systems (PECS), voice
output communication aids/speech generating devices social skills groups, social stories, video
modelling.
(3) Behavioural approaches: Reinforcement, shaping, differential reinforcement or other/alternative
behaviours, extinction, functional behavioural assessment, functional communication training, positive
behavioural intervention and support, response interruption and redirection, self-management,
stimulus control and/or environmental modification.
(4) Other approaches: Parent training, peer-mediated instruction/intervention.
At the national level, the National Standards Report from the National Autism Center (2009) states that
the majority of interventions resulting in positive outcomes for children and young people with ASD are
behavioural in nature. This includes ABA-based approaches, the use of which was also endorsed in an earlier
report produced by the United States Surgeon General (US Department of Health and Human Services, 1999).
In North Carolina there are several providers of ABA-based interventions for children and young people with
ASD in special treatment programmes. The costs of attending these programmes are likely to be covered
partially or fully through private health insurance coverage, or through federal health insurance programmes,
such as TriCare.

Professionals
The Infant–Toddler Programme (ITP), which provides early intervention for children with ASD under three
years of age, offers ‘Infant–Toddler Personnel Certification’. Certification is required for all service coordinators
and providers of special instruction services for children enrolled in the ITP, and must be renewed every
year. Two types of certification are available: the Infant, Toddler and Family Associate Certificate for staff
and providers who do not have a bachelor’s degree or higher; and the Infant, Toddler and Family Specialist
Certificate, for those who do. Certification is based on course work and state-approved accepted professional
degrees. Individuals who receive the certificate must obtain ten contact credit hours of continuing professional
development each year.
The North Carolina Early Learning Network runs a professional development programme for the diagnostic
team (which includes speech and language therapists, occupational therapists and psychologists). It provides
training in how to administer the ADOS. This is to help build capacity for school districts to ensure all children
with ASD have received an assessment before their third birthday, and before entering preschool.
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There are currently over 175 certified behaviour analysts in North Carolina, many of whom are involved in
providing direct services or supervision of programmes serving children and young people with ASD. Certified
behaviour analysts are accredited by the Behavior Analyst Certification Board (BACB), who offer two key types
of accreditation. The first is ‘Board Certified Behavior Analyst’ (BCBA), which is offered to those educated to
at least master’s level. The second is ‘Board Certified Assistant Behavior Analyst’ (BCaBA), which is offered to
those educated to bachelor’s level. Accreditation is awarded on the basis of applicants passing an exam, which
covers a range of topics such as implementation and experimental evaluations of interventions. Professionals
intending to take these exams can choose to study at one of 240 universities running courses approved by the
BACB.

Teacher education
All preschool children with an IEP must be served by a teacher holding a Birth through Kindergarten
Certificate, or served by certified speech-language pathologists or occupational therapists. The Birth through
Kindergarten Certificate is a special/regular early childhood education certificate.
The EC Division run a number of professional development programs relevant to the provision of children
and young people with ASD. These include the ‘autism problem solving initiative’, which looks at how
multidisciplinary teams can work together to provide the best support possible for the child, and the teaching
training for the Social and Emotional Foundations for Early Learning initiative. This package is not specifically
for children with ASD, but some state contacts reported that there has been success using this approach with
them.

Outcomes
Outcome data for North Carolina is limited to attainment-related outcomes. In the academic year 2011–
2012, 65 per cent of children with ASD (aged 5–10 years) and 55.7 per cent of children with ASD (aged 11–16
years) achieved at or above the expected achievement level in an end-of-grade maths test, compared with
82.1 per cent and 55.7 per cent of all children respectively (Department of Public Instruction, 2013). These
data suggest that whilst children with ASD may underperform relative to their peers in the earlier stages of
their education, they catch up by the time they are in secondary school.

Massachusetts
Information for Massachusetts was limited. Apart from the legislation and prevalence categories, only partial
or no information could be found for the remaining categories. This is in part due to the fact that although
individual pupil level data are collected, such as education setting types and outcomes, these data are not
available in a format that can be readily shared with outside agencies. A report produced by the Autism
Commission, which was established on behalf of the Massachusetts Health and Human Services (Autism
Commission, 2013) to determine the current status of ASD provision in the state also acknowledged that it
was difficult to access relevant data. Information primarily came from staff, websites and documents from the
following organisations: The Autism Commission; The Department of Elementary and Secondary Education; The
Massachusetts State Department of Education; and the Department of Public Health.
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Legislation
The Individuals with Disabilities Education Act (IDEA, 2004) is a federal level piece of legislation that governs
how states and public agencies provide early intervention for children with disabilities under two years of age
(part C), and special education and related services for children and young people with disabilities aged 3–21
years (part B). The Act gives all children and young people the legal right to a free and appropriate education
in the least restrictive environment possible that will prepare them for further education and employment.
Thirteen categories of disability are recognised under the Act, and ASD is one of them. Like all states,
Massachusetts receives federal funding to support the implementation of IDEA.
IDEA (part C) is delivered through the Department of Public Health’s Early Intervention (EI) programme.
This is a state-wide, integrated, developmental service that is available to families of children aged three
years or under. Children may be eligible to receive EI if they have developmental difficulties due to identified
disabilities, or if their typical development is at risk due to certain birth or environmental circumstances. The
Department of Public Health will cover any treatment costs that are not covered by the child’s insurance, or
all costs for those children who do not have insurance. Children with a diagnosis of ASD are automatically
eligible for EI services, although children displaying symptoms of ASD may also be eligible. In cases where the
child’s diagnosis is confirmed by a physician or licensed psychologist, the child may also be able to access
ASD speciality services. Such services include intensive programmes designed specifically to target the social,
communication and behaviour needs of young children with ASD.
At the state level, IDEA (part B) is enacted through the ‘Children with Special Needs’ law, a chapter within the
general state law (MGLc.71B). ASD is one of 10 disabilities recognised under the state law. The Massachusetts
State Department of Education has responsibility for the education of children and young people. A diagnosis
of a disability does not automatically entitle a student to support from special education. Instead, they must
first be referred to the programme, either by a parent, member of school personnel or other professional.
Referrals are made at the district level, and the district must contact the child’s parents to obtain consent
for the assessment of eligibility to take place. Once parental consent is obtained, the child is evaluated
by appropriate, trained specialists. The evaluation can include, but is not limited to, school observations
and interviews with teachers, parents and the student themselves, where suitable. Once the evaluation is
complete, a decision of eligibility will be made. This decision is made by a team comprised of the student’s
parent(s), special education and/or general education teacher, a district representative who has knowledge of
the resources available and can commit to supports being put in place, and a person qualified to interpret the
results from the specialist’s evaluations. Students aged 14–22 years are automatically included in the team,
and younger students may be included if deemed appropriate. If the student is found eligible, the team will
develop an Individualised Education Plan (IEP). All students are typically expected to participate in the state
general curriculum, and the IEP represents a formal agreement about the services that the school will provide
to enable them to do so. Furthermore, all children and young people in Massachusetts receiving an education
at public expense are required to participate in state level testing. The IEP will outline the adjustments and
accommodations needed for the student to participate in this testing, and may include the provision of
alternative assessment, namely a portfolio of the student’s work. In relation to ASD specifically, the ASD IEP
Act is a piece of legislation requiring that the team developing a student’s IEP explicitly consider and address
their communication, social, behavioural, and academic needs resulting from their diagnosis of ASD.
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Once the IEP is written, the team will decide on the child’s educational placement. Parents must consent to
both the IEP and setting. Once this is agreed, the child receives special education and related services from
qualified professionals in this setting. It is the school’s responsibility to inform parents of their child’s progress,
and to monitor achievement of IEP goals. Once a year the IEP will be reviewed by the team and amended if
necessary, and once every three years the child’s eligibility for special education will be re-evaluated. Once the
student reaches 18 years of age they are able to make their own decisions about whether or not they receive
special educational services.
If parents are unhappy with any of the decisions made during the evaluation process, they can request an
independent educational evaluation, the cost of which may be fully or partially covered by the district,
dependent on family income. Students not found eligible to receive support may be entitled to some supports
and accommodations under section 504 of the Rehabilitation Act (1973), which covers students with mental
or physical impairments.

Prevalence rates
As discussed in relation to North Carolina, the ASD prevalence rate for the US is one in 68 (CDC, 2014).
This estimate is drawn from a sample comprising 8.4 per cent of all the eight-year-old children in the US
(n. 337,093) during the year 2008. The data were collected by the ASD Developmental Disabilities Monitoring
(ADDM) Network, which is funded by the CDC to determine the number of people with ASD in the US.
Looking at 14 communities across the US, the ADDM reviewed records from multiple sources involved in
educating, diagnosing, treating and providing services to children with developmental disabilities. Additionally,
a panel of clinicians with expertise in diagnosing ASD reviewed assessment information to determine if the
identified children meet the (DSM-IV) criteria for a diagnosis of ASD. This included children with a diagnosis,
as well as those presenting behaviours consistent with a diagnosis. Massachusetts is not one of the 14
communities included in the ADDM. However, using the CDC figures, it is estimated that 16,000 (1.1 per cent)
of children and young people under the age of 18 living in Massachusetts have a diagnosis of ASD (Autism
Commission, 2013). This is supported by data from the 2010–2011 school year, which indicated that 12,000
students aged between six and 17 years were registered as having ASD. It is expected that the remaining
4,000 are children aged five years or under (Autism Commission, 2013). It is interesting to note that the
number of students with ASD between the ages of three and 22 years educated in Commonwealth schools in
Massachusetts increased 170 per cent between the fiscal years 2003 and 2011, an increase larger than for any
other disability category during the same period (Autism Commission, 2013).

Diagnosis
There are many places in Massachusetts where a diagnosis or educational determination of ASD can be
sought, including hospitals, medical centres and over 400 school districts. Pre-school-aged children are likely
to be diagnosed by a paediatrician in a hospital or medical centre, whilst older children are more likely to be
diagnosed in an education setting. When receiving a diagnosis in hospital and/or medical centres, the DSM-IV
or 5 is likely to be used as a diagnostic tool. In education settings, documents such as ‘Is Special Education the
Right Service?’, a technical assistance guide developed by the Massachusetts Department of Education, are
likely to be used instead.

Education setting types
Figures from the academic year 2007–2008 indicate that 32 per cent of children with ASD in Massachusetts
are educated in mainstream schools, whilst 18 per cent are partially educated in mainstream schools
(attending special units or classes for part of their education). One-third (33 per cent) are educated separately
from the mainstream and 12 per cent attend public and private day centres (Deninger and O’Donnell, 2009).
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Specialist provision
Three private special schools specifically for children with ASD in Massachusetts were identified, although it
is possible there are more. These schools are run by the May Institute, which is one of the largest providers of
education for children with ASD in the US. The three schools offer full day, year-round support for children and
adolescents with ASD and other developmental disabilities in Massachusetts. Students attending these schools
are placed on individualised academic and vocational programmes, based on ABA. One of the schools also
offers residential living arrangements.
Specialist provision is also available via the Children’s ASD Waiver Program. This programme is a Medicaid
programme that provides intensive in-home and community based services to children nine years of age or
younger, who have a diagnosis of ASD and are eligible for MassHealth. MassHealth is a public health insurance
programme that receives federal funding. A child must be at risk of being institutionalised to gain a place
on the programme. The Waiver Programme is overseen by the Department of Developmental Services’ ASD
Division, and up to 157 children may participate in the Waiver programme at any given time, or 205 children
over the Waiver year. There is considerable demand for the service, and more than 800 families applied for
the Waiver during the latest enrolment period (April 2012). Children chosen to participate in the Waiver
programme are eligible to services costing up to $25,000 per year for a three-year period up until their ninth
birthday. At the end of the three years they may be able to receive some supplementary services, including
respite and home consultation services to assist with the transition from the Waiver Program. Massachusetts
has 50 per cent of the costs of the programme reimbursed through federal funding (Autism Commission,
2013).

Intervention
As discussed in the legislation section, early interventions are delivered through the Department of Public
Health’s early intervention programme. The interventions offered to children with ASD, especially those
delivered through the ASD Speciality Service, emphasise the development of social and communication skills,
and the management of behaviour that may interfere with learning. Parents are actively involved in their
child’s intervention, enabling them to develop strategies that they can also use in the home.
Additional interventions are available to children with ASD covered by a private health insurance plan, to
which the Act Relative to Insurance Coverage for Autism (ARICA) applies. The ARICA enables families to obtain
additional services for children with ASD. The additional services covered by the law included diagnostic
evaluations, treatment and care. Within the treatment category, habilitative and rehabilitative care is offered;
this can include ABA, supervised by a board of certified behaviour analysts. In ARICA, ABA is recommended as
a treatment method for ASD that ‘uses positive reinforcement to develop and improve communication, play,
social, academic, self-care, work, and community living skills and to reduce problem behaviours in children
and adults with autism’.
Whilst the ARICA does not impact on the provision school districts are required to make available, or the
range of services they offer, some public and private schools hire ‘board certified behavior analysts’ (BCBAs)
to provide ABA services to individuals within the school setting. The New England Center for Children (NECC),
for example, provides services in their private, not-for-profit school for children and young people with ASD
and related disorders. Funding is provided by the state and school districts who refer their students to the
NECC. NECC currently serves over 200 persons in their central school, but they also collaborate with a number
of school districts in Massachusetts to staff and monitor the implementation of ABA services in classroom
settings.
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Summary of findings
Making direct comparisons between each of the case study countries/jurisdictions is difficult since the type
and level of data available for each of the categories varied from place to place and systems and services also
differed. However, it is possible to draw some conclusions about different models of education for children
and young people with ASD, and the impact such models have on the ability of a country/jurisdiction to track
students over time.
In terms of legislation, ASD was either defined as a special educational need in its own right (Queensland,
North Carolina and Massachusetts), was included more generally within wider legislative categories such as
disability (Scotland), or was not identified at all (Sweden, where there is no legislation specific to children
and young people with SEN). The way students are categorised in legislation can have an impact on the way
data about them are collected. For example, in Sweden, data protection legislation only allows data to be
collected at the group level, and groups can be defined quite broadly so that it is not possible to identify
which individuals within a group have a diagnosis of a particular disorder, such as ASD. Furthermore, as special
educational support is delivered on the basis of individual need, rather than diagnosis, there is less imperative
to collect data at a sub-group level as support is individualised from student to student. In Scotland, North
Carolina and Massachusetts, provision and data collection are devolved to a local level and as a result national
level data tend to be more limited. These national data are also unlikely to capture the diversity of local
provision, such as in relation to special school systems and staffing; professionals involved in the education
of pupils with ASD; staff–pupil ratios; funding; interventions provided; availability of extended provision;
and training available for teachers. Queensland had the most information available, although it is not clear
what procedures are in place to enable this, especially as in some cases their provision was similar to that of
other countries/jurisdictions. For example, their Education Adjustment Program resembles North Carolina’s
Exceptional Children Division.
Prevalence rates of ASD ranged from 0.6 in 100 to 1 in 68. The differences in reported figures seemed to be
determined by who was and was not included in the figures. For example, in Sweden, the estimates varied
depending on whether or not children and young people with Asperger’s disorder were included. Similarly,
although exact figures were not given, it was expected that the Queensland prevalence rate would be higher
than the 0.6:100 countrywide estimate, as they include all persuasive developmental disorders within the
‘ASD’ category. This assumption is supported by data from Sweden, where the estimate was 1.15 in 100 when
Asperger’s was included, but 0.6 in 100 when it was not.
In each of the case study countries/jurisdictions, diagnosis of ASD took the form of a multi-agency
assessment, and typically included paediatricians, psychologists and speech and language therapists. Although
the diagnostic criteria used could not be established for each country/jurisdiction, the DSM-IV and ICD-10
appeared to be the most popular. It is likely that use of the DSM-IV will be replaced by the DSM-5. Similarities
were also evident in the diagnosis of school-age children, in that referrals for further assessment were typically
made through the child’s school.
In all case studies there was a commitment to the inclusion of children with ASD in mainstream schools,
which is likely to reflect the commitment of many of the case study countries to the Salamanca agreement
(UNESCO, 1994). Similar to Ireland, a continuum of provision was also emerging or established in most
countries/jurisdictions, but only North Carolina had figures relating to placement in different setting types.
For each of the case study countries/jurisdictions it was unclear how this provision is organised. The criteria
for determining whether or not a child or young person should receive their education in a special school
were also very similar in each of the case study countries/jurisdictions. Legislation tended to favour the child
or young person receiving their education in a mainstream school wherever possible and the data from North
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Carolina seemed to confirm this as the majority of school-age children there attended mainstream settings.
It was also interesting that the majority of pre-school children in North Carolina received their education
through an early childhood programme rather than home education, again reinforcing a commitment to
inclusion within education. However, this pattern was not replicated in Massachusetts, where 33 per cent of
children attended specialist provision. Typical circumstances, for all case studies, in which a child would be
considered for placement in a special school tended to be include the child having a comorbid intellectual
disability, the child’s difficulties possibly impact on the education of those around them, and a high financial
cost for inclusion in the mainstream setting.
Available information indicated that Queensland, Scotland and North Carolina all make use of available
research evidence to determine the best interventions to use, and in the case of Queensland, only those
interventions deemed evidence-based were funded via the HCWA package. In Massachusetts there was
also a clear commitment to and funding for ABA-based programmes, which is likely to reflect the national
endorsement of behaviourally-based approaches in the National Standards report (2009). In Scotland, best
practice as well as research evidence informed the guidance.
For each of the case study countries/jurisdictions it was not clear how decisions were made regarding which
interventions should be accessed by whom, and for how long. In all of the countries, however, a diagnosis of
ASD alone was not enough to access ASD-specific resources. Typically the child would have to undergo further
assessment to identify areas of need, with Queensland, North Carolina and Massachusetts all following a
categorisation of need approach. In Queensland, North Carolina and Massachusetts, decisions for pre-school
provision were linked to available funding through the HCWA package, ITP and the ASD Waiver Program
respectively. This focus on pre-school provision was also mirrored in the research literature evaluated in this
report. Information about the types of interventions likely to be carried out in school settings was limited for
all five case studies. Furthermore no information could be found regarding interventions in the 17–19 year
age range. There also appeared to be a significant gap in information on respite and holiday provision in the
majority of case study countries/jurisdictions.
Data about the professionals typically working with children and young people with ASD were very limited.
There was some information about training, for example the Positive Partnerships programme in Queensland,
but over all it could not be established whether professionals working with students with ASD in each of the
case study countries/jurisdictions were required to receive any mandatory training, or what other training
opportunities were available to them.
Outcome data were also very limited, particularly in relation to more specific outcomes. Data did not appear
to have been specifically collected in relation to children and young people with ASD and was often part of
larger datasets, making disaggregating ASD specific data difficult or, in some cases, impossible. It was surprising
that Queensland did not have any state-specific outcome data, considering their state-wide, coordinated
response. Scotland, with three types of outcome data, had the most data available. This is likely to reflect the
legislative duty to collect data on outcomes for pupils with SEN and the inclusion of ASD as a category of SEN.
Although the data available from the case studies were more limited than anticipated, a number of aspects
of good practice were highlighted. These included clear linking of policy to practice through legislative
frameworks, guidance documents and support structures. For instance, clear processes for identifying and
supporting the needs of pre-school children with ASD were evident in Queensland and North Carolina and
the Free Pre-School Year system in Ireland may have potential to extend its role in relation to children with
ASD in a similar way. For school-age children, individualised planning and access to specialist outreach
teams where necessary were also common themes across most of the case studies. Several of the countries/
jurisdictions also funded national/jurisdiction level bodies to provide training and share good practice, for
instance, Exceptional Children in North Carolina and Positive Partnerships in Queensland. The establishment of
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the Middletown Centre for Autism appears to be a similar development in Ireland. In North Carolina there was
also dedicated training for pre-school practitioners, which is an important area for development alongside the
Free Pre-School Year. Another strong theme throughout all of the case studies was partnership with parents,
which was seen as crucial to effective provision and intervention decision making. Areas for development
identified by previous researchers in some of the case studies included improving data collection to inform
provision planning; and systematically collecting outcome data. The Exceptional Children Division’s role in
relation to monitoring in North Carolina seems to offer a model for providing a coordinated response to
these challenges.

Implications
Implications for practitioners
The data available from this strand of the review have tended to be focused at the country/jurisdiction level.
The lack of data describing settings, specialist provision and interventions in detail means that the implications
for practitioners from this part of the review are limited.

Implications by age range
The data available by age range is limited, particularly for the 17–19 year age group. For some countries/
jurisdictions, the focus is very much on early intervention at the pre-school and primary age range. The case
study of Queensland is useful in demonstrating how research on early intervention has been translated into
practice.

Implications for policy makers
The case studies highlight a number of important areas for policy makers to consider. These include how
SEN and ASD are defined in legislation and how these definitions inform data collection processes. Although
labelling categories of need can be contentious, defining terms and regularly collecting data regarding
categories such as ASD both have advantages as they enable policy makers and providers to more accurately
predict levels of need and target resources effectively. These data can also be used to monitor the effectiveness
of interventions/policy. The case studies also illustrate a trend towards multi-disciplinary ASD diagnosis, and
developments in a continuum of provision, which reflects good practice guidance in a number of countries. As
illustrated in the Queensland, Scotland and US case studies, guidance in relation to interventions can also play
an important role in describing the best available research evidence and enabling policy makers and providers
to make transparent decisions about which interventions to fund or recommend. A coordinated approach
to training for pre-school and school-based professionals is also important for embedding evidence-based
practice and good practice in education settings and ensuring a skilled workforce that can provide consistently
high quality provision within a range of settings.

Implications for research
The case studies have highlighted significant gaps in the translation of research into practice. Although
guidance documents based upon systematic reviews of evidence underpin policy and practice, nonetheless
in a number of countries/jurisdictions gaps in the evidence base and the way in which research studies are
often conducted makes direct translation into educational practice challenging. As Kasari and Smith (2013)
point out:
research that increases diversity in research samples, addresses the daily challenges children face in
school, and assists school staff in implementing effective and personalised interventions should lead
to better outcomes for children with ASD (2013, p.265).
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Appendix G: Case Study Template
Prevalence of ASD
0–4
years

5–10 years
(primary)

11–16 years
(secondary)

17–19
years

% of children with a diagnosis
Diagnosis and assessment criteria
Persons responsible for diagnosis

Setting type
0–4
years

5–10
years

11–16
years

17–19
years

0–4
years

5–10
years

11–16
years

17–19
years

% in mainstream schools
% in special units/classrooms within mainstream schools
% in special schools (including ASD specific schools)
% in special classes within special schools
Placement criteria for specialist or mainstream schools
Typical length of standard school year
Typical time within each setting
Funding arrangements
Extended provision
Other supports available e.g. health supports or assistive
technology/specialist equipment

Specialist provision

What does specialist provision look like?
Number of each type of specialist provision
% in each type of specialist provision
% of children with other disabilities in specialist settings
Typical teacher (and other professionals) to student ratios
Funding arrangements
Funding at family level e.g. respite care, home tuition
Early intervention settings
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Intervention
0–4
years

5–10
years

11–16
years

17–19
years

0–4
years

5–10
years

11–16
years

17–19
years

0–4
years

5–10
years

11–16
years

17–19
years

Key interventions on offer
Persons delivering interventions
Location of interventions
Funding arrangements
Criteria for determining what intervention child receives

Professionals

Type of professionals involved in provision
Criteria for determining which professionals work with a child
Mandatory/discretionary training for professionals
Funding arrangements
Typical time allocation to each child

Legislation/policy

Relevant legislation/policy
Definitions of SEN/ASD
Implications of legislation/policy for the education of young
people with SEN/ASD
Bodies responsible for implementing the legislation/policy
How the legislation/policy has been implemented
Research used to inform the legislation/policy
Research about the impact of the legislation/policy since
its launch
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Teacher education (including early years educators)
0–4
years

5–10
years

11–16
years

17–19
years

0–4
years

5–10
years

11–16
years

17–19
years

Accredited courses for teachers
Other types of professional development
Other initiatives
Mandatory vs. discretionary training

Outcomes

Attainment-related outcomes
Attendance-related outcomes
Happiness-related outcomes
Independence-related outcomes
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Appendix H: Country Scoping Template
Legislation/policy
Relevant legislation/policy
Definitions of SEN/ASD
Implications of legislation/policy for the
education of young people with SEN/ASD
Bodies responsible for implementing the
legislation/policy
How the legislation/policy has been
implemented
Research used to inform the legislation/
policy
Research about the impact of the legislation/
policy since its launch

Outcomes
0–4
years

5–10
years

Meet expected educational attainment
School exclusions
School attendance
Employment/further education
Criminal justice system
Access mental health services
Economic cost
Other outcomes

List of potential contacts
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11–16
years

17–19
years

