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CONFIDENTIALITY STATEMENT
All National Standards Project (NSP) methods that have not otherwise been published in
Wilczynski and Christian (2008) are copyright protected by NSP and are copied in this report
with the permission of NSP, provided that this version of the report is not circulated or
distributed beyond those directly involved in the reviews sponsored by the Ministry of Education
and Ministry of Health. No NSP data have been published at this time and, again, the authors
have NSP’s consent to report on their findings provided that this draft review is kept confidential
to the New Zealand review team and Ministry personnel directly involved. NSP predict that their
final report will be released by June 2009.
The NSP’s principal researcher (Dr Susan Wilczynski) has asked that we note that the
NSP has made modifications to their procedures since the Wilczynski and Christian (2008)
chapter was written for publication. The New Zealand authors have included updated definitions
from NSP where they have changed from the Wilczynski and Christian (2008) chapter. Since
NSP provided us with data from their preliminary analysis, and following review of their
findings by their Expert and Consumers’ Review Panels, the final report from NSP will differ
from our report with changes to the categorisation of interventions (Table 2, p. 16 et ff) and the
Strength of Evidence Classification System [SECS] (p. 63). NSP’s amendments will result in
fewer categories in both Tables. The changes to the SECS have been made in the NSP to add
clarity to the results for the general public. Nevertheless, the findings we report for ABA
interventions are likely to be a close approximation to those that will be reported by NSP.
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EXECUTIVE SUMMARY
Preamble
Applied Behaviour Analysis (ABA) is defined as a scientific approach for discovering
environmental variables that reliably influence socially significant behavior and for developing
a technology of behavior change that takes practical advantage of those discoveries (Cooper et
al., 2007, p. 3). As a means to produce meaningful changes to behaviour ABA has demonstrated
its effectiveness at the level of the individual, group or community. This effectiveness has been
highlighted by the large number of publications, spanning back five decades, illustrating
significant behavioural change that can be maintained after the intervention has ceased across a
range of settings and behaviours (including educational, health, animal welfare, sporting
performance, and psychological well being).
As outlined in the ‘New Zealand Context’ section, New Zealand has access to high
quality training programmes that carry international recognition in the areas of ABA and the
Experimental Analysis of Behaviour. As such, we are fortunate in this country to have people
with the sufficient depth of skill required to successfully develop ABA interventions as well as
conduct the comprehensive and internationally-credible review reported in this document.
Purpose and Scope of the Review
The attached report consists of a comprehensive review of the evidence concerning the
effectiveness of applied behaviour analytic intervention methods for people with Autism
Spectrum Disorders (ASD). The review was in response to a call by the New Zealand Ministries
of Health and Education for an assessment of the effectiveness of behaviourally-based
interventions as determined by studies published between 1998 and 2007. The data used for this
review was gained from two main sources:
 from existing analyses of peer-reviewed publications previously collected by the National
Autism Center National Standards Project (NSP) based in the USA; and
 from additional publications that met the appropriate criteria laid out by the Ministries of
Health and Education that had not been included in the NSP.
Method
Studies included for analysis (irrespective of whether they were sourced from the NSP or
by NZ-based reviewers) had to meet a range of criteria (as outlined in the ‘Review Method’
section). In addition to restricting articles to those published between 1998 and 2007, studies
were only included if they met, or exceeded a score of 2.0 on the Scientific Merit Rating Scale
(SMRS). In total 463 items1 were retained from the NSP database along with 45 New Zealand
unique items (that met inclusion criteria but had not formed part of the NSP database).
Articles were also analysed to determine the specific components of the behavioural
intervention package (see Table 2), the type of behaviours assessed (as per Ministry of Education
1

Many articles reviewed reported more than one independent variable and/or dependent variable and/or
two or more studies within the article. Every variation can be viewed as a discrete study, or research “item”, where
the simplest case (or item) is one study with one dependent variable and one independent variable. Each article was
scored as many times as there were variations within it. Hence, in reporting findings, numbers of items rather than
numbers of articles are counted.
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supplied classifications identified on Table 5), as well as the impact of the interventions utilised
(using the Strength of Evidence Classification System – SECS). Note that the 13 New Zealand
based reviewers underwent extensive training in the coding schemes (as did their NSP
counterparts) and national and international checks of inter-rater reliability were determined to
be generally high.
Main Findings
Overall, there is strong evidence that behavioural interventions result in beneficial
outcomes for individuals with ASD. Figure 1 shows the percentage of outcome type
(‘beneficial’, ‘ineffective’, harmful’, or ‘unknown’) averaged across the range of specific
behaviours assessed (ranging across a variety of social and cognitive domains). Although the
efficacy of approximately one quarter of the items examined was unable to be clearly
determined, the vast majority of outcomes were beneficial in the remaining cases, and thus a
meaningful and desirable change in behaviour occurred as a specific result of that intervention.
Only 2% of 508 items that contributed to our results were rated to show that a behavioural
intervention was ineffective in a particular case. However, no behavioural interventions were
rated overall as ineffective. In no case was harm reported as a result of behavioural intervention.2
Unknown
28%

Ineffective Harmful
2%
0%

Beneficial
70%

Figure 1. Overall efficacy of behavioural treatment across all behavioural categories assessed
In addition to the overall findings it should be noted that this same overall pattern of
beneficial effects was also observed across specific individual behavioural categories. Figures 2
to 9 illustrate this for each of the relevant behavioural categories identified in Table 5 (refer to
Results sections 1 to 9 for details). Specifically, the overall evidence for beneficial outcomes was
rated as ‘strong’ in the areas of social development, cognitive development, communication, play
/ vocational engagement, development of organisational skills, and prevention and replacement
of challenging behaviours. There was strong evidence for the benefits of comprehensive early
intervention programmes for some areas of development.
2

Although the vast majority of articles reviewed reported on the results of ‘intervention packages’ (i.e. where more
than one specific behaviourally-based intervention was applied within the study) a range of specific features can be
identified in those packages. Those features are illustrated in Tables 2 and 6.
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Efficacy of ABA interventions by specific behavioural categories
Unknown
21%

Ineffective
0%

Unknown
20%

Beneficial
77%

Beneficial
79%

Fig 2. Social Development (Results 1)

Unknown
27%

Ineffective
2%

Ineffective
3%

Fig 3. Cognitive Development (Results 2)

Unknown
30%

Ineffective
0%

Beneficial
71%

Fig 4. Communication (Results 3)
Ineffective
6%

Beneficial
70%

Fig 5. Play / Vocation Engagement (Results 4)

Unknown
19%

Unknown
21%

Beneficial
73%

Fig 6. Independent Organisation (Results 5)

Unknown
38%

Ineffective
0%

Beneficial
62%

Fig 8. Reducing challenging behaviours (Results 7)

Ineffective
3%

Beneficial
78%

Fig 7. Prevention of Challenging Behaviours (Results 6)

Unknown
51%

Ineffective
0%

Beneficial
49%

Fig 9. Comprehensive Interventions (Results 8)
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Comments on generalisation and maintenance
Greater utility of an intervention (irrespective of how effective it is in changing a specific
behaviour in a specific setting) often depends on whether desirable changes go beyond initial
settings and can be maintained beyond the initial intervention period. ‘Generalisation’ is
concerned with the spreading of an intervention's effects beyond initial settings to novel
naturalistic ones; whereas ‘maintenance’ is concerned with ongoing intervention effectiveness
after formal intervention has ceased to be applied.
Because the relevant data was not able to be obtained from the NSP study, generalisation
and maintenance were only assessed for 169 research items reviewed by New Zealand reviewers.
This analysis (outlined in Results 9) revealed that close to two thirds of ABA interventions
displayed strong evidence that main intervention effects generalised beyond their initial training
environments. There did not appear to be any particular relationship between type of
intervention, level of intervention efficacy, and the behaviours targeted and whether
generalisation was displayed or not. Similarly, maintenance of main effects was demonstrated in
75% of studies that reported the appropriate data. Maintenance, also, was observed irrespective
of intervention type and behavioural category. Therefore, there is convincing evidence that ABA
treatments generalised beyond their initial settings and their effectiveness could be maintained
for the majority of ASD participants beyond the initial intervention period.
Scope of Current Research and Future Opportunities
One of the strengths of the current review was the utilisation of a large number of
independent reviewers and the incorporation of a large international data base. Despite the
number of individuals involved there was generally high inter-observer agreement and the
pattern of findings was remarkably consistent across reviewers charged with analysing separate
behavioural categories (compare Figs 2 to 9). However, lower levels of inter-observer reliability
were observed for the analyses of generalisation and maintenance effect sections; so these results
may need to be treated with caution until a larger database is obtained or further work can be
conducted.
Several other observations to emerge during the review also indicate the need for further
research in the area of ABA treatments of ASD, specifically:
 A number of items had to be excluded from further analysis because they failed to meet
an adequate level of scientific rigour (defined as an SMRS score of less than 2.0). A
number of reasons for this are identified in Results 12. One important factor is the
common use of single-participant research designs. However, the implication is that
researchers in this area need to take in to account various design features if their studies
are to be included in reviews such as the NSP and the current one.
 The extent of evidence concerning beneficial outcomes is lacking (that is, either
emerging or unknown) for persons with an Asperger Syndrome diagnosis. Strong
evidence exists for benefits for children up to the age of 15 years. However, across the
ASD spectrum, there is, to date, insufficient evidence to provide strong support for ABA
interventions for participants aged 15-21 years, and in the target categories of academic
skills, learning readiness, and problem behaviours of all types. The New Zealand review
data (see Appendix C) may be seen as providing emerging evidence for benefits for
adults > 21 years in some target areas, but clearly there is more scope for research in
these specific areas.
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Final Comment
The current review demonstrated that ABA interventions can produce meaningful and
desirable behavioural change in individuals with ASD, and taken as a whole, there is strong
support for the effectiveness of ABA interventions in the treatment of ASD. Significant benefit
was also consistently illustrated at the level of specific behavioural categories; with evidence at
this level either meeting the criterion of ‘emerging evidence’ or ‘strong support’ for the
conclusion of intervention effectiveness. It is important that agencies charged with providing
resources for the treatment and education of people with ASD take notice of these findings.
Fortunately, New Zealand has two internationally-recognised ABA training programs that lead to
qualifications recognised by the Behavior Analyst Certification Board that can potentially
produce skilled practitioners able to implement the types of skilled interventions outlined in the
current review.
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INTRODUCTION
New Zealand Ministries of Education and of Health requested a technical review of the
evidence base on the effectiveness of Applied Behaviour Analysis (ABA) for people with
Autism Spectrum Disorders (ASD). All data presented in this report were from review of
original research articles using the methods developed by the National Autism Center National
Standards Project (NSP; see Wilczynski & Christian, 20083). The New Zealand ABA Review
Group operated within an affiliation agreement between NSP and Auckland UniServices Ltd
enabling cooperation between the review team and NSP. NSP recruited approximately 80
reviewers across the US and internationally to conduct their reviews. The New Zealand review
team included 13 reviewers, of whom approximately half had been trained and provided reviews
for NSP before the New Zealand review project commenced.
The NSP review covers peer-reviewed scientific publications investigating the effects of
interventions for children and young people (ages 0-21 years). The interventions include all those
that could realistically be replicated in educational and/or clinical settings. The New Zealand
Ministries of Health and of Education called for behaviour analytic intervention studies,
published from 1998-2007, to be reviewed without any participant age limits. The New Zealand
review scope is, for the most part, a subset of the NSP review’s scope. The NSP did not include
studies in which all the participants were >21 years old, nor participants’ data if they had medical
complications or psychotic disorders.
The aim of the NSP was to determine the interventions that are best supported by the
scientific evidence concerning their benefits. The basic process adopted by NSP was to identify
likely relevant articles from the scientific literature, measure the scientific merit and treatment
benefits from each article, group research articles by categories, and calculate the overall
strength of evidence from consideration of all articles in each category. Strength of evidence for
benefits was rated by NSP as (A) strongest, (B) strong, (E) emerging, (U) unestablished, (I)
ineffective, and (H) harmful. Two points relevant to the present report arise. First, the New
Zealand reviewers are reviewing only behavioural interventions and therefore no direct
comparison is possible with the strength of evidence concerning other approaches (e.g.,
“developmental-pragmatic”). Readers will need to consult the NSP’s report to enable that.
Wilczynski and Christian (2008) predicted that the NSP report would be published in the
(northern) Spring of 2008. The most recent estimate is “by June 2009” (Susan Wilczynski,
personal communication, 10th February, 2009). Second, it is not obvious how the NSP’s A, B, E,
etc. ratings map onto those employed by the Ministries in the New Zealand Autism Spectrum
Disorder Guideline (2008, p. 14). Wilczynski and Christian (2008) concluded that “Those
interventions that hold strong or the strongest levels of research support after the completion of
the National Standards Project should be given greatest consideration when selecting
treatments”. As of January 2009, NSP have now eliminated the distinction between Strong and
Strongest levels of support to avoid confusion for their readers. We acknowledge that this may
create confusion for readers of both our reports. NSP findings contained in our report that are
rated as providing Strong evidence will be categorised by NSP as indicating “Established
Treatments” in line with the wider evidence-based practice movement in human services. Further
discussion in New Zealand concerning these issues in the light of the reviews’ findings is to be
encouraged.
3

References to sources other than articles included or excluded in the Review are given in a Reference list below.
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NSP provided the New Zealand team with coding manuals; coding forms; algorithms for
determining the scientific merit of research articles, treatment effects, and strength of evidence;
and evidence tables containing their data from behavioural intervention studies. In the NSP,
scientific merit was assessed by the Scientific Merit Rating Scale (SMRS), a copy of which is
appended (Table 1, Appendix A). The factors rated 0-5 for scientific merit were: Research design
(.30), measurement of the dependent variable (.25), measurement of the independent variable
(.15), quality of diagnosis (.20), and the extent to which generalization and maintenance effects
could be determined (.10). The scores were multiplied by the number in brackets and added to
obtain a “composite SMRS” score from 0 – 5.
The NSP’s method for rating of “treatment effects”, i.e., whether a particular study
demonstrated beneficial, unknown, ineffective, or adverse effects for the participants with ASD,
is copied as Table 2, Appendix A. The NSP method for summarising the strength of evidence
across groups of studies that reported similar independent variables (e.g., ABA methods) and
similar dependent variables (e.g., communication skills, problem behaviours), the Strength of
Evidence Classification System (SECS) is copied in Table 3, Appendix A.
REVIEW METHOD
Literature search procedure
A detailed description of search and article inclusion and exclusion criteria is included in
Appendix B. Briefly:
1. A comprehensive search for the ASD treatment literature was conducted;
2. Titles of articles were examined to apply exclusion criteria;
3. Abstracts were scrutinised and exclusion criteria applied;
4. Articles excluded from this point are noted in Appendix D3, along with the reason for
exclusion;
4. References remaining were compared with NSP’s lists of included and excluded
articles;
5. Three references were retained from a list provided by the Ministry of Education;
6. A New Zealand-unique list of references was retained that appeared to report research
on ABA for ASD;
7. One hundred and twenty-nine references were sent to NSP that had been neither
included nor excluded by them at that time;
8. Original articles from that list were examined and further exclusions were made;
9. One hundred and twelve articles were reviewed by members of our review team.
New Zealand reviewers’ methods
NZ-unique articles that reported on comprehensive early intensive behavioural
intervention programmes (N=8) were coded partially in NZ, and completed by NSP reviewers
with expertise with reviewing this type of research report using NSP criteria. NZ-unique articles
that reported on focussed interventions (N = 112) were coded using NSP methods by New
Zealand reviewers. It can be noted here that nine further articles were excluded because, on
closer examination by New Zealand or NSP reviewers, they were found not to have met
inclusion criteria.
Reviewer training had been conducted for six of the 13 New Zealand reviewers early in
2008 by NSP. This involved using the National Autism Center’s Coding Manual for Focussed
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Interventions for the NSP (2007) to code one or more training articles onto an interactive
standard coding form which, when complete, was electronically transmitted to the NSP’s dataanalysis team in the US. Reviewers were considered trained provided their coding exceeded 80%
agreement with a pre-established criterion
Despite this initial training, feedback from reviewers to the technical manager of the New
Zealand team indicated that reviewers found the NSP coding forms difficult to use and prone to
creating errors. All the New Zealand reviewers were then retrained to enter their data directly
into locally designed evidence tables (customised Excel spreadsheets), which were later merged.
Retraining was conducted in Auckland, Hamilton and Dunedin one-on-one by two University of
Auckland team members. Each reviewer and trainer spent two hours working together, coding
three or four articles from the reviewer’s allocation according to the NSP coding manual and
applying the Scientific Merit Rating Scale (SMRS) scoring criteria.
The 112 articles were distributed quasi-randomly but equally among NZ reviewers.
Fourteen duplicates were also distributed for the purpose of establishing reliability (assessed as
inter-observer agreement, explained below) among the New Zealand review team. In most cases
articles were distributed as .pdf versions of the original article, although some articles that were
available only from paper journals were distributed among University of Auckland reviewers.
When each reviewer had completed their allocated reviews, their evidence tables were checked
for obvious errors before being collated into a single evidence table.
Inter-observer agreement
Every reviewer had coded a randomly allocated article also reviewed by another
reviewer, so all reviewers’ coding was subjected to at least two reliability checks. Interobserver
agreement was calculated for every variable using procedures common in ABA research. Exact
agreement percentage was used for some variables, and mean smaller/larger calculations for
others. See Table 1 for variables, calculation methods, and results concerning interobserver
agreement.
Table 1. Interobserver agreement among New Zealand reviewers’ codings of original research
articles.
Participant
demographics

Variable
N with ASD
Diagnostic categories
Sex
Race
Co-morbidities
Ages

Method
Exact agreement

% Agreement
95
91
100
95
100
95

Dependent variable

NSP category

86

Scientific merit

SMRS score

Mean S/L

89

Effects of treatment

Main benefits
Generalisation effects
Maintenance effects

Exact agreement

86
68
64
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Interobserver agreement exceeded the conventional 80% criterion for “acceptable” for 10
of the 12 variables in Table 1. The problematic variables concerned whether generalisation and
maintenance effects had been demonstrated with agreement values of 68% and 64% respectively.
Databases (evidence files) from NSP and New Zealand reviewers’ codings
Many articles reviewed reported more than one independent variable and/or dependent
variable and/or two or more studies within the article. Every variation can be viewed as a
discrete study, or research “item”, where the simplest case (or item) is one study with one
dependent variable and one independent variable. Each article was scored as many times as there
were variations within it; therefore, the Excel evidence files from both the New Zealand database
and the NSP database have more rows (items) than articles. Henceforth, numbers of items rather
than numbers of articles will be reported.
The vast majority of behavioural intervention studies reported using a range of
behavioural procedures that have been found individually to be empirically-supported in
previous more experimental research. Interventions employing multiple strategies can be called
“treatment packages”, “multi-component behavioural interventions” or “behavioural intervention
packages”. For brevity, NSP use the term “package” and their reviewers noted the predominant
features of the package as identified by the authors of the relevant research articles. NSP’s
description of the packages is copied in Table 2. It can be noted here that NSP did not consider
“Social Stories” packages as being in the realm of ABA. Consequently they did not provide
review data for us to include review of that intervention approach.
Table 2. NSP’s categorisation of behavioural interventions (© Copyright National Autism Center, 2008.)
Package
Antecedent

NSP description
These interventions involve the modification of situational events
prior to the occurrence of a target behavior as a means of reducing the
likelihood an individual will face difficulties in the future. Examples
include but are not restricted to: habit reversal, noncontingent access,
incorporating echolalia or ritualistic/obsessional activities into tasks,
prompting procedures, Power Card strategy, presence/absence of
others, maintenance interspersal, choice, behavioral momentum, and
varied task difficulty.

Behavioural

These interventions are designed to reduce problem behavior and
teach functional alternative behaviors or skills through the application
of basic principles of behavior change. Treatments falling into this
category emanate from the fields of applied behavior analysis and
positive behavior supports. Examples include but are not restricted to:
environmental arrangement, shaping, chaining, task analysis, discrete
trial teaching, and reinforcement.
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Early IBI
[intensive behavioural
intervention]

This treatment reflects research from comprehensive treatment
programs that involve a combination of applied behavior analytic
procedures (e.g., discrete trial, incidental teaching, etc.) which is
delivered to young children (generally under the age of 8). These
treatments may be delivered in a variety of settings (e.g., home, selfcontained classroom, inclusive classroom, community), involve a low
student-to-teacher ratio (e.g., 1:1). All of the studies falling into this
category met the strict criteria of: (a) targeting the defining symptoms
of ASD, (b) have treatment manuals, (c) providing treatment with a
high degree of intensity, and (d) measuring the overall effectiveness
of the program [i.e., studies that measure subcomponents of the
program are listed elsewhere in this report]. These treatment
programs may also be referred to as ABA programs or behavioral
inclusive classrooms.

Exposure

These interventions require that the individual with ASD increasingly
face anxiety-provoking situations while preventing the use of
maladaptive strategies used in the past under these conditions.

FCT
[functional
communication
training]

These interventions involve substituting an appropriate method of
communicating in lieu of a maladaptive strategy used in the past.

Joint attention
(e.g., behavioural
definitions from Rocha
et al., 2007)

“Coordinated joint attention was defined as the child is actively
involved with a person and object and alternates gaze between the
adult and an object. Joint attention responding occurred when the
child responded appropriately and without prompting to the joint
attention bid of another person within 3 sec (i.e. engages with object).
Joint attention initiation occurred when an adult initiated with the
child to communicate about an object (i.e., initiated towards the child
with an object by placing the child's hand on the object, tapping the
object, showing the object, or gaze shifting towards an object with or
without a point).”

Modelling

These interventions rely on demonstrations of the target behavior that
should result in an imitation of the target behavior by the individual
with ASD. Examples include live and video modeling.

Naturalistic teaching

These interventions involve using primarily child-directed
interactions to teach functional skills in the natural environment.
Examples of this type of approach include but are not limited to,
focused stimulation, incidental teaching, milieu teaching, embedded
teaching, and responsive education and prelinguistic milieu teaching.
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Peer training

These interventions involve teaching children without disabilities
strategies for facilitating their play and interactions with children on
the autism spectrum.

PECS
[picture exchange
communication
system]

This treatment involves the application of a specific augmentative and
alternative communication system based on behavioral principles that
is designed to teach functional communication to children with
limited verbal and/or communication skills.

PRT
[pivotal response
training]

Pivotal Response Training focuses on targeting 'pivotal' behavioral
areas—such as motivation to engage in social communication, selfinitiation, self-management, and responsiveness to multiple cues,
with the development of these areas having the goal of very
widespread and fluently integrated collateral improvements. Key
aspects of PRT intervention delivery also focus on parent
involvement in the intervention delivery, and on intervention in the
natural environment such as homes and schools with the goal of
producing naturalized behavioral improvements. This treatment is an
expansion of Natural Language Paradigm, one of the naturalistic
teaching strategies.

Reductive

These interventions rely on strategies designed to reduce problem
behaviors in the absence of increasing alternate appropriate
behaviors. Examples include but are not restricted to: water mist,
behavior chain interruption, protective equipment, ammonia.

Schedules

These interventions involve the presentation of a task list that
communicates a series of activities or the steps required to complete a
specific activity. Schedules can take several forms including written
words, pictures, or photographs.

Scripting

These interventions involve developing a verbal and/or written script
about a specific skill or situation which serves as a model for the
child with ASD. Scripts are usually practised repeatedly before the
skill is used in the actual situation.

Self-management

These interventions involve promoting independence by teaching
individuals with ASD to regulate their behavior by recording the
occurrence/nonoccurrence of the target behavior and securing
reinforcement for doing so.

Social skills

These interventions seek to build social interaction skills in children
with ASD by targeting basic (e.g., eye contact, name response) to
complex (e.g., how to initiate or maintain a conversation) social
skills.
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Verbal behaviour

These interventions are based on Skinner’s book ‘Verbal Behavior’
and the principles of applied behavior analysis to guide teaching
interactions. Interventions included here are much broader than the
single approach sometimes referred to as ‘Verbal Behavior Analysis’
or ‘Analysis of Verbal Behavior.’ Examples include but are not
restricted to use of multiple discriminative stimuli, intraverbal
training, mand training, mand-model training, matrix training, and
tact training.

The reviewers’ codings of research articles was further categorised in the NSP database
according to the behavioural skill deficits or behavioural excesses targeted for amelioration.
Table 3 provides an abbreviated description of the categories.
Table 3. NSP’s categorisation of behaviours targeted for change (i.e., dependent variables) in
research articles reporting on behaviour analytic interventions. © Copyright National Autism Center, 2008
Target category
Skills increased
Academic

Abbreviated Description

Communication

The communication tasks involve verbal or nonverbal signaling to a
social partner regarding content of sharing of experiences, emotions,
information, or affecting the partner’s behavior and behaviors that
involve understanding a partner’s intentional signals for the same
purposes. This systematic means of communication involves the use
of sounds or symbols. Dependent measures associated with these
tasks include but are not restricted to requesting, labeling, receptive,
conversation, greetings, nonverbal, expressive, syntax, speech,
articulation, discourse, vocabulary, and pragmatics.

Higher Cognitive
Functions

These tasks require complex problem-solving skills outside the social
domain. Dependent measures associated with these tasks include but
are not restricted to critical thinking, IQ, problem-solving, working
memory, executive functions, organizational skills, and theory of
mind tasks.

This category represents tasks that are precursors to or required in
order to succeed with school activities. Dependent measures
associated with these tasks include but are not restricted to preschool
activities (e.g., sequencing, color, letter, number identification, etc.),
fluency, latency, reading, writing, mathematics, science, history or
skills required to study or perform well on exams.
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Interpersonal

The tasks comprising this category require social interaction with one
or more individuals. Dependent measures associated with these tasks
include but are not limited to joint attention, friendship, social and
pretend play, social skills, social engagement, social problem-solving,
and appropriate participation in group activities. The area of
pragmatics is not included in this list because it is addressed in the
communication section.

Learning readiness

Learning readiness tasks serve as the foundation for successful
mastery of complex skills in other domains identified. Dependent
measures associated with these tasks include but are not restricted to
imitation, following instructions, sitting skills, or attending to
environmental sounds.

Personal responsibility

This category targets tasks that involve activities which are embedded
in everyday routines. Dependent measures associated with these tasks
include but are not restricted to feeding, sleeping, dressing, toileting,
motor skills, cleaning, family and/or community activities, health and
fitness, phone skills, time and money management, and self
advocacy.

Placement

The dependent measure involves level of placement in school, home,
or community settings. Examples include but are not restricted to: (a)
placement in general education classroom, (b) placement back into
the home setting.

Play

Tasks that involve non-academic and non-work related activities that
do not involve self-stimulatory behavior or require interaction with
other persons. Dependent measures associated with these tasks may
include but are not restricted to: functional independent play (i.e.,
manipulation of toys to determine how they ‘work’ or appropriate use
of toys, games). Whenever social play is targeted (independently or in
conjunction with make believe play), it is best to provide the
‘interpersonal’ code. Each of these descriptors may be further broken
down into subcomponents, which may serve as the dependent
variable.

Self-regulation

Tasks that involve the management of one’s own behaviors in order
to meet a goal. Dependent measures associated with these tasks
include but are not limited to: persistence, effort, task fluency,
transfer of attention, being ‘on schedule,’ self-management, selfmonitoring, self-advocacy, remaining in seat (or its opposite of ‘out
of seat’), time management, or adapting to changes in the
environment.
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Vocational (Wilczynski The tasks in this category are those required to execute semi& Christian, 2008)
independent or independent work. Dependent measures associated
with these tasks may include but are not restricted to using a
timecard, computer skills, monitoring work quality, accepting
feedback, safety in the workplace, securing assistance or requesting a
break in the workplace (do not code in communication), adhering to
dress code.
Behaviours decreased
Problems

These behaviors can harm the individual or others OR result in
damage to objects OR interfere with the expected routines in the
community. Problem behaviors may include but are not restricted to:
self-injury, aggression, disruption, destruction of property, hazardous,
or sexually inappropriate behaviors.

Restrictive/repetitive

This category is reserved for limited, frequently repeated,
maladaptive patterns of motor, speech, and thoughts. The following is
a list of representative behaviors: stereotypic and compulsive
behaviors, inappropriate speech, or restricted interest.

Sensory/emotional

Sensory and emotional regulation involves the extent to which an
individual can flexibly modify his or her level of arousal or response
to function effectively in the environment. Examples of behaviors
that fall into this category include: stimulus refusal, sleep disturbance,
anxiety, and depression.

The New Zealand reviewers’ evidence table contained 169 items. NSP had expanded its
own review following receipt of our original NZ-unique list to include 81 of the items we had
reviewed already. The references for all articles that were identified by our literature searches
and that had already been, or were subsequently, reviewed by NSP are contained in Appendix
D2. The other 88 items, from 57 original research articles, remained as unique to the New
Zealand database.
NSP provided us with sections of their draft database that included their pre-publication
results4. The extent of data to which we had access is shown in Table 4. The overall strength of
evidence, as rated by the Strength of Evidence Classification System (SECS), for the
intervention packages was provided to us. The packages were defined in Table 2. The number of
items related to each package is shown in Table 4, with the number of items with a Scientific
Merit Rating Scale (SMRS) composite score of ≥ 2.0 shown in brackets. Also, NSP provided the
Strength of Evidence (SECS) rating concerning research on each of the intervention packages for
every target category (Table 3). As well, we had SECS ratings for intervention packages for
three diagnostic categories (Autistic Disorder, Asperger’s Syndrome, and Pervasive
Developmental Disorder) and for the following age ranges (0-3, 4-5, 6-9, 10-14, 15-18, 19-21
years). For example, we had access to the SECS rating for antecedent packages overall,
4

We have permission from NSP to review their pre-publication results. We did not seek NSP’s consent to pre-empt
their publication by presenting every detail of their results.
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antecedent packages for academic skills, antecedent packages for children aged 0-3, and
antecedent packages for research participants with an AD diagnosis.
Table 4. Sub-divisions of the NSP database as provided for this report [SMRS = Scientific Merit
Rating Scale].
Intervention Package
Antecedent
Behavioural
Early IBI
Exposure
FCT
Joint attention
Modelling
Naturalistic teaching
Peer training
PECS
PRT
Reductive
Schedules
Scripting
Self-management
Social skills
Verbal behaviour
Total

Number of items (SMRS ≥ 2.0)
221 (85)
398 (162)
154 (133)
8 (7)
65 (26)
22 (22)
80 (62)
62 (45)
71 (44)
45 (27)
20 (18)
56 (18)
14 (9)
14 (13)
28 (18)
48 (23)
26 (15)
1332 (727)

Database of completed reviews
It should be noted that 1332 items were located by NSP reviewers whose literature search
was not constrained to the same 10-year block as ours (1998-2007): 823 of the NSP items (i.e.,
62%) were published in those years. With the 88 NZ-unique items, the total number of items in
the databases which we review in the results sections sub-headed “Evidence from studies
published from 1998-2007” was 911.
Final item exclusion criterion introduced. The SECS does not take account of articles (or
items) with a SMRS score of < 2.0. Consequently, we report only on reviews of items which
scored 2.0 or greater on the SMRS. Applying this last inclusion criterion, 45 items from the
original NZ-unique list were retained and the rest moved to our exclusion list. For the same
reason, we report on the findings from only 463 items from the NSP database. Hence the
database for items from 1998-2007 with SMRS≥2.0 was 508.
See Figure 10 (next page) for flow chart showing origin of numbers of items in the final
database.
NSP/NZ inter-site agreement between reviewers
We used the data from duplicated reviews to calculate interobserver agreement between
NSP and New Zealand reviewers. The duplications occurred because NSP chose to review
independently 55 articles (81 items) from our original NZ-unique list. Agreement on composite
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SMRS score between NSP and New Zealand reviewers was calculated for the first 70 items for
which we had both datasets. Allowing 0.5 variation in SMRS scores between reviewers, intersite agreement was 84%. NSP SMRS scores were higher on 59% of items where there was a
difference in scores between sites. For only three items (4% of items) there was a difference >1
SMRS score. Hence, agreement between sites was satisfactory and not notably biased by either
site’s particular methods of scoring. This is an encouraging finding since New Zealand
reviewers’ SMRS data were scored directly into evidence tables whereas NSP review data was
scored to electronic forms and then converted into their evidence tables.
Agreement on rating of main effect, i.e., whether the item showed beneficial, unknown,
ineffective, or adverse effects for participants with ASD, was calculated between sites for the
same 70 items that had been reviewed independently by both teams. Agreement on category
(e.g., both teams reported “beneficial”) was 74%. All cases of disagreement were between the
categories of beneficial and unknown. For all but one of the items with disagreement, the NSP
reviewers were more conservative in their ratings. It is for this reason that we decided to report
NSP findings for items that both teams of reviewers rated.

NSP
Database
1332

SMRS ≥ 2
727

Original NZ unique
database
169
Donated to NSP
81
1998-2007
823

NSP 19982007 with
SMRS ≥ 2
463

SMRS ≥ 2
91
NZ unique
database
88

Merged database
1998-2007
911

Final NZ unique
database 1998-2007
with SMRS ≥ 2
45

Final merged
database 1998-2007
with SMRS ≥ 2
508
Figure 10. Flow chart showing origins of ABA research items in databases
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RESULTS
Reporting on results of our review by Ministry of Education target categories
Table 5 shows the required organisation of the review as specified by the Ministry of
Education and the equivalent (or best fit) National Standards Project (NSP) classifications of the
evidence divided by targeted areas for intervention. The extent to which NSP and Ministry
categories match is discussed at the start of each section of the results and in the Discussion
section.
Table 5. Ministry of Education and corresponding NSP categories of behaviours targeted for
intervention.
Section Ministry of Education categories

Equivalent NSP categories
(from Table 3)
Interpersonal

1

Social development and relating to others

2

Development of cognitive (thinking) skills

3

Development of functional and spontaneous
communication which is used in natural
environments

4

Engagement and flexibility in developmentally
appropriate tasks and play and later engagement in
vocational activities

Independent play/leisure
Vocational

5

Development of independent organisational skills
and other behaviours

Personal responsibility
Self-regulation

6

Prevention of challenging behaviours and
substitution with more appropriate and
conventional behaviours

7

Reducing challenging behaviours

Includes all problem behaviours
that have been changed using
antecedent manipulations, and
those changed using methods
that increase incompatible or
alternative behaviours
Includes all problem behaviours
changed by behavioural
methods other than those
defined for the “prevention”
category

Replaces “Improvement in behaviours considered non-core
ASD behaviours, such as sleep disturbance, self mutilation,
aggression, attention and concentration problems.”

8

Comprehensive behavioural programmes

Learning readiness
Academic
Higher cognitive functions
Communication

Early intensive behavioural
intervention
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9

Generalisation of abilities across multiple natural
environments outside the treatment setting

Included in SMRS coding, and
can be extracted therefrom

10

Maintenance of effects after conclusion of
intervention

Included in SMRS coding, and
can be extracted therefrom

Development of fine and gross motor skills
(not addressed in this review – see below for explanation)

The writers of Result Sections 1 to 8 (Table 5) were supplied with the NSP Strength of
Evidence Classification System (SECS) tables (described in Table 4) and Excel spreadsheets
containing evidence tables with NSP and NZ-unique data for their particular category. These
evidence tables contained data only on items published from 1998-2007 with Scientific Merit
Rating Scale (SMRS) scores ≥ 2.0. Each produced a succinct report using the standardised
headings and methods, as follows.
1. Introduction: Explained how the Ministry of Education category was addressed by one
or more NSP categories.
2. Evidence from NSP review: Described evidence from SECS ratings across different
behavioural intervention categories (Table 2) relevant to the section.
3. Additional evidence from New Zealand reviewers: Included description of additional
data provided from New Zealand-unique items, i.e., the extent to which additional data
may have changed NSP’s findings. (See Appendix C for data and Appendix D1 for
references)
4. Evidence from studies published from 1998-2007: Data contained in section writers’
spreadsheets were reviewed and indications given for strength of evidence concerning the
use of behavioural methods to alleviate behavioural deficits (sections 1 – 5) or reduce
behavioural excesses (sections 6 & 7) or both excesses and deficits (section 8) when only
1998 – 2007 articles were included.
5. Brief summary of section.
The writers of Results Sections 9 and 10 took a different approach since the data they
reviewed derived from all of the items in the NSP and NZ-unique evidence tables, across all
categories of intervention type and intervention targets. They were instructed to report on the
extent to which generalisation (or maintenance) had been addressed by experimental design and
method and to review generalisation and maintenance effects for the items recorded in the
original NZ-unique database of 91 items with SMRS >2.0. This represents 18% (91/508) of the
SMRS composite > 2.0 of NSP and NZ databases combined. The reason for non-inclusion of
review of generalization and maintenance effects from the NSP database is explained at the
beginning of these sections.
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Motor skills were assessed in only four items with SMRS > 2.0 published in 1998-2007.
In no case were motor skills specifically targeted for change, but were assessed routinely as part
of comprehensive Vineland assessments. Since the vast majority of behaviours (the subject
matter of ABA) involve fine and/or gross physical movement, most categories of behaviour
targeted for improvement could be viewed as motor behaviours. We believe that interventions
that aim to target these skills directly have not used ABA methods or, if they have, none of the
research studies met our inclusion criteria. Possibly, since motor skills deficits are not defining
features of ASD, there has been little research interest in addressing them. For these reasons, and
with prior agreement from the Ministry of Education (7th October, 2008), we have not produced
a review of ABA interventions targeting motor skills specifically.
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Results 1. Social Development and Relating to Others
The classification of ‘Social development and relating to others’, as defined by the Ministry of
Education, fits closely with the definition of ‘Interpersonal skills’ as given by Wilczynski and
Christian (2008, p.52):
Interpersonal. The tasks comprising this category require social interaction with one or more
individuals. Dependent measures associated with these tasks include but are not limited to joint
attention, perspective-taking, friendship, social and pretend play, social skills, social
engagement, social problem-solving, and appropriate participation in group activities. The area
of pragmatics is not included in this list because it will be addressed in the communication
section.
Evidence from NSP review
There is strong evidence for the efficacy of behavioural interventions implemented to improve
interpersonal skills. There were 78 items with composite SMRS ≥ 2.0 reviewed by the NSP that
pertained to the acquisition of interpersonal skills. These items show that the specific behavioural
intervention methods that met the criteria for ‘strong evidence’ are: Behavioural package, joint
attention, modelling, naturalistic teaching strategies and peer training package. Behavioural
intervention methods that met the criteria for ‘emerging evidence’ for improving social development
are: Antecedent package, pivotal response treatment, scripting, self-management and social skills
package.
Additional evidence from New Zealand reviewers
Seven additional items were reviewed in New Zealand. Five items showed beneficial effects
among the nine participants. One item obtained an SMRS score of 4.0, another scored 3.0, and the
remaining three scored 2.0. These data support the overall NSP SECS outcome that behavioural
intervention methods are beneficial for improving interpersonal skills.
Evidence from studies published from 1998-2007
Of the 85 reviewed items, seven obtained SMRS scores ≥ 4.0. Three of these show beneficial
effects and the efficacy of the remaining four are unknown. Thirty-one items obtained SMRS scores
between 3 and 3.9, and 26 of these show beneficial effects while the remaining five are unknown.
Forty-seven items obtained SMRS scores between 2 and 2.9. Thirty-nine of these show beneficial
effects and the remaining eight are unknown. None of the 85 items showed ineffective or harmful
effects. Considering this decade of research alone, there is still strong evidence for the benefits of
behavioural interventions for improving social skills.
Summary of this section
Overall, there is strong evidence that behavioural intervention methods are beneficial for
improving interpersonal skills. There were twice as many articles published from 2005 to 2007 than
there are from 1998 to 2004. This shows a considerable increase in research in this area. A wide range
of different behavioural intervention methods was used.
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Results 2. Development of Cognitive Skills
The Ministry of Education classification of the development of cognitive skills is best
represented in this review by the NSP classifications of learning readiness, academic, and higher
cognitive functions skills. The NSP has defined learning readiness as tasks which “serve as the
foundation for successful mastery of complex skills …, dependent measures associated with
these tasks include but are not restricted to imitation, following instructions, sitting skills,
attending to environmental sounds [and] attention to tasks” (Wilczynski & Christian, 2008, p.
52). Academic tasks are defined by the NSP as “tasks that are precursors to or required in order
to succeed with school activities. Dependent measures associated with these tasks include …
preschool activities (e.g., sequencing, color, letter number identification, etc.), fluency, latency,
reading, writing, mathematics, science, history or skills required to study or perform well on
exams” (Wilczynski & Christian, 2008, p. 51). Higher cognitive functions have been defined as
tasks which “require complex problem-solving outside the social domain… including … critical
thinking, IQ, problem-solving, working memory, executive functions, organizational skills, and
theory of mind tasks” (Wilczynski & Christian, 2008, p. 52). These NSP classifications and
definitions seem to cover the Ministry of Education classification of development of cognitive
skills quite well.
Evidence from the NSP review
There is emerging evidence that antecedent package interventions were useful for the
development of academic skills. Behavioural packages demonstrated emerging evidence for the
development of both academic and learning readiness skills. Emerging evidence was
demonstrated by modelling on higher cognitive function skills. Finally, there is emerging
evidence that pivotal response treatment interventions were useful for the development of
learning readiness.
Additional evidence from New Zealand reviewers
Three items published between 1998 and 2007 had not been included by NSP as they
excluded people with ASD who were older than 21 years and/or had additional psychiatric or
medical diagnoses A further seven studies were published in 2007 after the closing date for the
NSP study. Of these 10 items, three items received SMRS scores of 3.0 showing beneficial
effects among 8 participants. The other seven items received SMRS scores of 2.0 and showed
beneficial effects for nine participants in six of the items. The final item with three adult
participants was rated as ineffective.
Three studies looked at academic skills for 11 to 16 year olds for whom beneficial effects
were found for behavioural interventions. Six studies looked at 13 children ages 2 to 8 for whom
beneficial effects in the area of learning readiness were demonstrated. Overall the additional
evidence indicated further beneficial effects in the areas of learning readiness and academic
skills from behavioural interventions.
Evidence from studies published from 1998 – 2007
Thirty items in the period from 1998 to 2007 received an SMRS coding above 2. Of
these, two items looked at higher cognitive skills, 16 examined learning readiness, and 12 studies
investigated academic skills. In these categories five items received an SMRS rating of 3 and one
item was rated 4, all of which reported beneficial effects of behavioural interventions. The
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remaining 24 items reviewed by NSP and/or NZ reviewers received a SMRS rating of 2. Of
these items, seventeen indicated effective interventions, the results of six items were unknown or
difficult to interpret, and one item was rated ineffective with learning readiness for adult
participants.
Summary of this section
Overall, the 30 items reviewed in the cognitive skills area certainly meet the criterion of
emerging evidence and could be classified as heading towards demonstrating strong evidence for
the interventions. There were a relatively small number of studies in the area of cognitive skills.
This would indicate that in the past academic and cognitive skills were not targeted for
intervention with ASD participants. Nevertheless, this appears to be a growing research focus as
noted by the fact that 13 of the 30 items in this area were published in 2007.
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Results 3. Development of Functional and Spontaneous Communication which is Used in
Natural Environments
Research reviewed in this section addressed communication skills as defined by
Wilczynski and Christian (2008, p.52):
… verbal or nonverbal signaling to a social partner regarding content of sharing of
experiences, emotions, information, or affecting the partner’s behavior and behaviors
that involve understanding a partner’s intentional signals for the same purposes. This
systematic means of communication involves the use of sounds or symbols. Dependent
measures associated with these tasks include but are not restricted to requesting,
labeling, receptive, conversation, greetings, nonverbal, expressive, syntax, speech,
articulation, discourse, vocabulary, and pragmatics. Behaviours measured in research
reviewed included as examples labelling, use of syntax, conversation, requests, and
pragmatics.
Communication as defined above may be viewed as prerequisite to the development of
functional and spontaneous communication in natural environments.
Evidence from the NSP review
Based on the systematic evaluation of the evidence the NSP review reported that there
was strong evidence that behavioural treatments using naturalistic teaching strategies were
beneficial to developing communication skills with children. Additional behavioural treatments
identified in the review as having emerging evidence of their success included treatments
specifically developed to facilitate communication skills as well as more general treatments.
Communication targeted programmes classified as having emerging evidence of a beneficial
effect included: Verbal Behaviour interventions, Scripting, Picture Exchange Communication
System, Peer Training Packages and Functional Communication Training packages. Evidence of
the success of these treatments typically involved studies with children between the ages of three
and nine years. More general behavioural techniques found to have emerging evidence of
success in developing language included Behavioural Packages, Joint Attention and Modelling.
Additional evidence from New Zealand reviewers
Between 1998 and 2007 there were five items identified by NZ reviewers targeting
communication skills that were not included in the NSP review. Except for one article scored at
SMRS of 3, these articles received SMRS scores of 2. These additional items support
conclusions that can be drawn from the data included in the NSP review.
Evidence from studies published from 1998-2007
Of the 123 items reviewed by the NSP and/or New Zealand reviewers that assessed
communication skills, three were given an SMRS composite score of 4. Of these, two provided
evidence of a beneficial effect with the remaining article providing insufficient evidence to
confirm a beneficial effect. Twenty four items reviewed obtained a score of 3 and, of these, 17
provided evidence of a beneficial effect while the evidence from the remaining seven items was
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insufficient to draw a conclusion. The majority of items examining communication obtained a
SMRS score of 2. Of these 67 provided evidence of a positive effect, 25 do not provide sufficient
evidence to draw a conclusion and two provided evidence that the intervention was ineffective.
Considering all items obtaining a composite score of 2 or more on the SMRS, 70% showed
evidence of a beneficial effect of a behavioural intervention for improving communication while
2% found a behavioural treatment ineffective.
Summary of this section
The review provides considerable evidence of a positive effect of a range of behavioural
treatments on communication skills. The behavioural studies examined tended to address and
measure specific aspects of communication that may be viewed as necessary prerequisites of
spontaneous communication in naturalistic environments. However the behavioural interventions
and the measurement of the effects of these of necessity lead to somewhat artificial
environments. Thus the studies do not specifically address the use of language spontaneously in
natural environments. The majority of the studies reviewed examined the effectiveness of
communication programmes with preschool or primary school aged children. The effectiveness
of behavioural programmes at facilitating communication in older children and young adults is
unclear.
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Results 4. Engagement and Flexibility in Developmentally Appropriate Tasks and Play and
Later Engagement in Vocational Activities
This category includes articles that NSP had categorised as either Independent
Play/Leisure or Vocational. Articles were coded as focusing on “Independent Play/Leisure” if
they involved increasing skills in activities that were “non-academic and non-work related
activities that [did not] involve self-stimulatory behavior or require interaction with other
persons” (Wilczynski & Christian, 2008, p. 53). Examples of dependent variables that may have
been included in this category are “functional independent play (i.e., manipulation of toys to
determine how they ‘work’ or appropriate use of toys that do not involve pretense) and use of
media (e.g., television, computer, radio, games)” (Wilczynski & Christian, 2008. p. 53). Articles
were coded as Vocational if they involved increasing skills that allowed a person to “execute
semi-independent or independent work” (Wilczynski & Christian, 2008, p. 53). Examples of
dependent variables that may have been included in this category include “using a timecard,
computer skills, monitoring work quality, accepting feedback, safety in the workplace, securing
assistance or requesting a break in the workplace (do not code in communication), and adhering
to dress code” (Wilczynski & Christian, 2008, p. 53).
These two NSP categories seem to correspond well with the Ministries’ category, with
three possible limitations. The first limitation is the Ministries’ requirement for the focus of the
interventions to be on teaching engagement and flexibility. Although a subset of articles will
have focused on increasing variation in play skills, this information can not be directly accessed
without reviewing every article. The second limitation is that the NSP definitions for the
play/leisure and vocational tasks do not require that the targeted skill be developmentally
appropriate. However, one of the key characteristics of ABA is the focus on socially significant
behaviours. As such, one may reasonably assume that the behaviours that were targeted were of
importance to the person and/or their significant others and, therefore, developmentally and/or
socially appropriate. The final limitation is that it is unclear if the Ministries required the
inclusion of social play in this category. As shown by the definition above, this type of
interaction has not been coded in this category; rather articles of this nature are included in the
interpersonal category and as such are included in the Ministries’ category of “social
development and relating to others”.
Evidence from NSP review
The evidence from the NSP review found that behavioural packages have strong evidence
supporting their effectiveness in increasing independent play and leisure skills. ABA
interventions that have emerging evidence that they are effective at increasing independent play
and leisure skills are peer training packages, naturalistic teaching strategies, modelling,
antecedent packages, and pivotal response training.
Additional evidence from New Zealand reviewers
Within this category, between 1998-2007, six research items were published that had
been excluded by NSP as they included people with ASD who were older than 21 years, had
additional psychiatric or medical diagnoses, and/or were published after their cut-off date. Five
of these research items were coded by New Zealand reviewers as having beneficial effects. Of
the five beneficial items, four had a SMRS score of 2 and one a SMRS score of 3. Thus these
results support NSP findings. Of interest are the two studies that had participants over the age of
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21. Both studies showed beneficial effects. One study, focusing on vocational skills, had a SMRS
score of 3, while the second study, focusing on leisure skills, had a SMRS score of 2. These
results suggest that there is some evidence that ABA interventions are effective for this older age
group, however, there is insufficient research to allow for a SECS classification above
unestablished.
Evidence from studies published from 1998-2007
Forty research items reviewed by NSP and/or New Zealand reviewers were published
during this period and coded for this category. Examination of the SMRS scores for the articles
that were shown to have beneficial effects, found that 16 had a SMRS score of 2, and 12 had a
SMRS score of 3. There were 12 articles that showed unknown effects, seven had a SMRS score
of 2, four had a SMRS score of 3, and one had a SMRS score of 4. None of the articles reviewed
for this time period were shown to be ineffective or harmful. It is likely that the strength of
evidence for the effects of behavioural interventions for play based on evidence published during
these years would be rated as strong.
Summary of this section
This review shows that behavioural packages have strong evidence and a number of other
ABA interventions have emerging evidence to support their use in increasing play and leisure
skills for children with autism. Even though there is considerable research focused on increasing
play and leisure skills, there appears to be very limited research on the application of ABA
interventions focused on increasing vocational skills.
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Results 5. Development of Independent Organisational Skills and Other Behaviours
We defined this category by combining two separate categories from the NSP: personal
responsibility and self regulation. Personal responsibility was defined by Wilcynzski and
Christian (2008, p. 52) as “tasks that involve activities which are embedded in everyday routines.
Dependent measures associated with these tasks include but are not restricted to feeding,
sleeping, dressing, toileting, motor skills, cleaning, family and/or community activities, health
and fitness, phone skills, time and money management, and self advocacy”. Self regulation was
defined as “tasks that involve the management of one’s own behaviors in order to meet a goal.
Dependent measures associated with these tasks include but are not limited to: persistence,
effort, task fluency, transfer of attention, being ‘on schedule,’ self-management, self-monitoring,
self-advocacy, remaining in seat (or its opposite of ‘out of seat’), time management, or adapting
to changes in the environment” (Wilczynski, personal communication). The merged categories
appear to fit well into the Ministry of Education’s classification of “development of independent
organisational skills and other behaviours.”
Evidence from the NSP review
The NSP review found emerging support for antecedent package, behavioural package,
modelling, and pivotal research treatment interventions for improving performance on tasks
involving personal responsibility. Strong support was found for behavioural package
interventions for improving self-regulation skills, while emerging support was also found for
antecedent package, schedules, and self-management interventions for improving self-regulation
skills.
Additional evidence from New Zealand reviewers
Only two items published between 1998 and 2007 were excluded by NSP as they
included people with ASD who were older than 21. Both items received SMRS scores of 2 and
showed beneficial effects of ABA interventions on personal responsibility for the nine
participants. An additional study reviewed by NZ reviewers only had an SMRS score of 3, but
effects were rated as unknown. When combined with the evidence from the NSP review, the two
additional items concerning adults support NSP’s finding on emerging evidence for the
beneficial effects of ABA interventions on tasks involving personal responsibility.
Evidence from studies published from 1998-2007
Thirty-five items reviewed by NSP and/or NZ reviewers were published during the 1998
- 2007 period. An examination of the SMRS scores for this sub-sample found eight items with a
SMRS score of 3, and 26 articles with a SMRS score of 2. Six of the eight items that scored 3
found beneficial effects of ABA interventions on personal responsibility and self-regulation,
while the effects of two items were classified as “unknown”. Of the remaining 26 items that
obtained a SMRS score of 2, 19 found beneficial effects of ABA interventions, five found
unknown effects, and the effects of only two were rated as “ineffective”. Overall, the data from
the 35 items reviewed here appear to fit into the “emerging support” category on the Strength of
Evidence Classification System (SECS) scale.
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Summary of this section
In summary, there appears to be strong support for behavioural interventions for the
development of independent organisational skills and other behaviours (as defined as “personal
responsibility” and “self regulation”) for people with ASD. However, it may be worth noting that
although around 71% (25/35) of the reviewed items found beneficial effects of different
behavioural interventions on personal responsibility and self-regulation, some interventions were
more studied than others. Further research on some of the lesser studied interventions (e.g., selfmanagement, modelling, schedules) may yield stronger overall support for the beneficial effects
of behavioural interventions on personal responsibility and self-regulation.
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Results 6. Prevention of Challenging Behaviours and Substitution with More Appropriate
and Conventional Behaviours
This category includes all problem behaviours (i.e., challenging behaviours) that have
been changed using antecedent manipulations, and those changed using methods that increase
incompatible or alternative behaviours. Antecedent manipulations are manipulations intended to
prevent challenging behaviours. Incompatible and alternative behaviours are behaviours that are
incompatible with or alternative to challenging behaviours and are thus more appropriate and
conventional then challenging behaviours. The NSP’s categories of behavioural intervention
methods relevant to this section are: Antecedent, behavioural, functional communication
training, joint attention training, modelling, and self-management packages. Challenging
behaviours were subcategorised (based on Wilczynski and Christian, 2008) as follows: problem
behaviours; restricted, repetitive, non-functional patterns of behaviour, interests, or activity; and
sensory or emotional regulation (see Table 3).
Evidence from NSP review
There was strong evidence overall in the review for the benefits of antecedent and
behavioural treatment packages. However, when items were divided among the three
subcategories of challenging behaviour, emerging evidence was found for problem behaviours
and sensory and emotional regulation. There was emerging evidence that Functional
Communication Training (FCT) and self-management packages produced beneficial results for
changing problem behaviours. Considered across NSP categories of challenging behaviour, there
was emerging evidence for problem behaviours from antecedent, behavioural, functional
communication training, modelling, and self-management packages. Restricted and repetitive
behaviours responded to behavioural, joint attention, and peer training interventions at the
emerging level of evidence. Likewise, behaviours categorised as difficulties with sensory and
emotional regulation responded to antecedent, behavioural, and modelling interventions at the
emerging level of evidence.
Additional evidence from New Zealand reviewers
The NZ review added 12 more items. Five of these items would have been excluded from
the NSP due to participant ages of 22 years or over and two due to diagnoses of excluded comorbid conditions. There were 19 participants across these items and all had diagnoses of
autism. All items received an SMRS score of 2 and all showed beneficial effects (i.e., they
decreased challenging behaviour). The NZ data corroborate the NSP data for those under age 22.
Additionally, NZ data for the eight participants aged 22 and over suggest that evidence for the
effectiveness of these interventions for those aged > 21 is emerging.
Evidence from studies published from 1998-2007
A total of 75 items that were published between 1998 and 2007 were reviewed by NSP
and NZ reviewers. Two items received a SMRS score of 4, seven items received a score of 3,
and the remainder scored 2. Both of the items that scored 4 were beneficial. Five of the seven
items that scored 3 were beneficial while two of these items involved data that did not allow a
firm conclusion to be drawn regarding whether they were beneficial, effective, or adverse. Fiftyone of the items receiving a score of 2 were beneficial while 13 were inconclusive and two were
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ineffective. Across all 75 items, then, 58 (77%) were beneficial, 15 (20%) were inconclusive,
and two (3%) were ineffective. Taking account only of research published during this ten-year
period, the evidence that behavioural interventions reviewed in this section are beneficial in
reducing challenging behaviours, in general, appears to be strong.
Summary of this section
Overall, there is strong evidence for the benefits of ABA interventions in this section.
More fine-grained analysis shows a mix of strong and emerging evidence depending on the type
of treatment package reviewed and the ages and diagnostic classification of the research
participants. For example, there is stronger evidence for children in the 3-9 years age range and
the evidence concerning those diagnosed with autism is stronger than for PDD, with Asperger’s
Syndrome findings being weak through limitations in the number of studies. Nevertheless, the
NSP review found at least emerging evidence for interventions targeting individuals up to age
21. The few studies reviewed for adults suggest similar (emerging) evidence.
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Results 7. Reducing Challenging Behaviours using Reductive Methods
This category includes reductive interventions for challenging behaviours (i.e., those not
included in Results 6). Challenging behaviours “can harm the individual or others OR result in
damage to objects OR interfere with the expected routines in the community. Problem
behaviours also may be associated with difficulties with emotional or sensory regulation”
(Wilczynski & Christian, 2008, p. 56). Problem behaviours can be treated using exposure and
reductive intervention packages. Exposure packages “require that the individual with ASD
increasingly face anxiety-provoking situations while preventing the use of maladaptive strategies
used in the past” (NSP definition). Reductive packages “rely on strategies designed to reduce
problem behaviours in the absence of increasing alternate appropriate behaviours” (NSP
definition).
Evidence from NSP review
The NSP review found emerging evidence that exposure packages are effective in 3 to 5
year-old autistic children. There is emerging evidence that reductive packages are effective at
decreasing restricted, repetitive, non-functional patterns of behaviour (RRN) in 6 to 14 year-old
autistic children.
Additional evidence from New Zealand review
The New Zealand review adds two studies to this category that were excluded from the
NSP review, one because the participant was 43 years old and the other because the participant
had a medical complication. Each study received an SMRS score of 2 and had beneficial effects
for the participants. These data do not change the finding of emerging evidence that exposure
and reductive interventions can be effective at improving problem behaviours.
Evidence from studies published from 1998 – 2007
Only eight research items from six studies were published during the 1998 – 2007 period.
Seven items received an SMRS score of 2 and the other item received a score of 3. The evidence
shows that the interventions were beneficial for five items and the outcome for the remaining
three was unknown.
Summary of this section
This review suggests that there is emerging evidence for the effectiveness of reductive
methods. The increased use of functional behavioural assessment to identify antecedents and
consequences that maintain behaviour has led to new treatment methods. Current interventions
seldom focus on only eliminating the problem behaviour. Thus, it is likely that these treatment
packages are ‘disappearing’ rather than ‘emerging’. It is notable that very few studies using this
approach were published between 1998 and 2007.
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Results 8. Comprehensive Programmes: Early Intensive Behavioural Intervention
Early Intensive Behavioural Intervention is defined as comprehensive treatment
programs that involve a combination of applied behavior analytic procedures (e.g., discrete
trial, incidental teaching, etc.) which is delivered to young children (generally under the age of
8). These treatments may be delivered in a variety of settings (e.g., home, self-contained
classroom, inclusive classroom, community), involve a low student-to-teacher ratio (e.g., 1:1).
All of the studies falling into this category met the strict criteria of: (a) targeting the defining
symptoms of ASD, (b) have treatment manuals, (c) providing treatment with a high degree of
intensity, and (d) measuring the overall effectiveness of the program [i.e., studies that measure
subcomponents of the program are listed elsewhere in this report]. These treatment programs
may also be referred to as ABA programs or behavioral inclusive classrooms.” (NSP definition,
Wilczynski, Personal Communication)
Studies in this category are comprehensive programmes that target behaviours that span
the Ministry of Education and NSP categories of behaviours for intervention. Some programmes
target general symptoms, others target many of the defining symptoms of ASD.
Evidence from NSP review
The scientific evidence reviewed by the NSP provides strong evidence for the
effectiveness of these programmes. Across all years, 128 items received SMRS scores of ≥ 2.0,
and 42 of these items scored 3. The NSP review found strong evidence for increases in skills in
the outcomes it categorized as communication, higher cognitive functions, interpersonal,
personal responsibility, and more regular school placement, and that there was emerging
evidence for increases in learning readiness. The review reports that there was no established
scientific evidence of effects from EIBI programmes for the play, self-regulation and academic
categories, but that there was emerging evidence for decreases in behaviours classified as
behaviour problems and general symptoms of ASD. The NSP review found strong scientific
evidence for the effects of EIBIs for children with diagnoses of Autistic Disorder (AD) and
Pervasive Developmental disorder (PDD). There was also strong scientific evidence found for
children in the 3-5 year age range, and emerging evidence for ages 0-3 and 6-9 years.
In summary, the NSP review found that there was strong scientific evidence or emerging
scientific evidence for the use of EIBI to increase some skills and to decrease some problem
behaviours with children with diagnoses of AD or PDD in the 0-9 year old range, with the
strongest evidence for increasing higher cognitive, personal responsibility, and interpersonal
skills and for improving school placement for those between 3 to 5 years old. All items were
classified as demonstrating either beneficial or unknown effects.
Additional evidence from New Zealand reviewers
There was no additional evidence on the effectives of early intensive behavioural
interventions from New Zealand reviewers.
Evidence from studies published from 1998-2007
Among all items reviewed by NSP, 76% were published during this time. Of the 112
items examined (from twelve studies), 33 (from three studies) received SMRS scores of 3 for all
targeted categories. Nineteen of these items showed beneficial effects. All other items received
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scientific merit rating scores of 2 for all targeted categories, including the four items from the
one single-subject design study. Beneficial treatment effects were reported for 36 of the SMRS =
2 items in the NSP database and the rest were classified as having unknown treatment effects. No
items were classified as showing ineffective treatments or adverse treatment effects. The
majority of the studies resulted in some beneficial effects. Ten of the twelve studies had 50% or
more of their effects classified as beneficial, the remaining two had all 36 of their items
classified as having unknown effects (4 from one and 32 from the other study). The 1998-2207
findings can be interpreted as being similar to the 24% larger set that contributed data to the
“Evidence from NSP review” summarised above.
Summary of EIBI
The effectiveness of comprehensive programmes such as EIBI is difficult to research. It
is not easy to use the randomised control studies seen as desirable for such evaluations
particularly not when participation is required over a number of years. It is hard to keep
observers or those providing the intervention ‘blind’ as to which participant is getting which
treatment. In addition the design of placebo treatments is difficult and, in fact, it may not be
ethical or desirable to use a placebo once there is some evidence as to the positive effects of
some aspects of the package. To carry out such studies is a very time consuming and expensive
exercise. Given this, it is not surprising that there are not many studies in this area, and that none
of those found received SMRS score of 4 or 5.
The research reviewed provides some strong scientific evidence for the use of EIBI in the
development of some cognitive (thinking) skills, in social development and relating to others, in
the development of some independent organisational skills and in increasing engagement and
flexibility in some developmentally appropriate tasks and play and later engagement in some
vocational activities. Strong evidence for the benefits of EIBI on the school placement variable
was found. The research reviewed also provides emerging scientific evidence for increasing
other skill areas. The studies show strong evidence of effectiveness with children with diagnoses
of AD or PDD who are in the 0-9 year old range. Given this is early intervention, it is not
surprising that the research focuses on the 0-9 year old range. The strongest evidence found of
beneficial effects was for those between 3 to 5 years old in the development of cognitive
(thinking) skills and in social development and relating to others. It is clear more research is
needed, particularly with 0-3 and 6-9 year olds and with both these and other skills.
There appears to be enough evidence of beneficial effects of EIBI that it could be time for
a study comparing EIBI with other early interventions that also have some strong evidence of
effectiveness.
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Sources of information for evaluating generalisation and maintenance effects in
Sections 9 and 10
The degree to which generalisation (i.e., the transfer of treatment effects from target to
non-target behaviours or to non-treatment settings) and maintenance (i.e., the durability of
treatment effects over time, post-treatment) effects were reported by NSP reviewers was
unavailable. The reason for this was that NSP did not compute generalisation and maintenance
effects unless the type of behavioural intervention (Table 2) reached the “strongest evidence”
criterion for multiple studies showing beneficial effects with SMRS scores of 4 or 5 (see
Appendix A Table 3, left hand column). As can be determined from previous sections (1 to 8),
there were no “Strongest evidence” ratings. Hence, NSP did not report on effects, except the
main effects. Nevertheless, we reviewed the NSP database to determine the quality of
experimental design and method for determining whether generalisation and/or maintenance had
been assessed. That was achieved by examination of SMRS ratings for “Generalization of Tx
(Treatment) Effect(s)” (see right hand column in Appendix A Table 1: SMRS).
Among the items in the NSP database (and original NZ-unique database), 12% (21%)
objectively measured for both generalisation and maintenance, 31% (25%) objectively measured
either generalisation or maintenance, 3% (6%) reported subjective generalisation and/or
maintenance effects, and 53% (48%) did not have a sufficient experimental method to report on
either generalisation or maintenance. A possible reason for the NZ database showing higher
percentages of studies with designs enabling objective generalisation and maintenance effects to
be reported was that studies published after 1997 were more likely to have assessed these effects
than studies published before then.
We can report on the obtained generalisation and maintenance effects from the original
NZ-unique database of 169 items. New Zealand reviewers had originally coded effects as “strong
support” for generalisation or maintenance if ≥ 67% of the research item showed positive effects
in other settings, or with other people, or across materials (generalisation) or at follow up
(maintenance). “Limited support” was noted if effects were noted for between 50% and 66% of
items.
The summary of generalization and maintenance effects must be interpreted with caution
since interobserver agreement for these categories of review was 68% and 64% respectively.
Thus, these results should be considered indicative rather than accurate.
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Results 9. Generalisation of Abilities across Multiple Natural Environments
Generalization of effects to natural environments is difficult to assess. Tracking
individuals to a range of environments is expensive and may produce a reactive effect (as
individuals in the environment become aware of the observations taking place), thus making the
generalization setting “unnatural”. Despite these limitations, a large number of studies provided
an assessment of whether main effects were generalized.
Ninety one (53.8%) of the 169 items were selected for further analysis because they
gained SMRS scores of 2.0. Forty-five of these (49.4%) assessed whether the main effects had
generalized. These studies were of high quality with 31 of them achieving an SMRS rating of 3
or higher for design and 42 receiving a rating of 3 or higher for measurement of the dependent
variable. Almost all of the studies receiving lower scores for design did so because of a small
sample size rather than any design flaw.
1. Three of the 45 items (6.7%) did not find evidence of generalized main effects. Two of
them addressed interpersonal skills while the third concerned problem behaviour. The
interventions used traditional generalization tactics such as thinning schedules of
reinforcement and programming common stimuli. Two of these studies also reported
limited support for the main effects.
2. Fourteen items (31.1%) reported limited support for generalized effects and all but one of
them also reported strong support for the main effect. The skills studied included
communication and interpersonal skills, and reduction of problem behaviour was also
studied. The interventions employed were prompt-based procedures (5), video modelling
(4), and functional communication training (2). Social stories were components of two of
the prompt studies.
3. Twenty eight items (62.2%) reported strong support for generalized main effects. All but
two of them reported strong support for the main effect. The skills that generalized
included academic and communication skills, interpersonal skills and personal
responsibility, and reductions in problem behaviour. The majority of interventions were
composite strategies with various forms of prompting and/or reinforcement strategies
being used along with a range of other ABA methods (e.g., fading, scripts, task analysis,
self-management, extinction, imitation).
In conclusion, almost two thirds of the 45 analyses reported strong support for
generalized main effects. Studies reporting limited support for main effects were less likely to
report generalization of those effects. No single intervention strategy stood out as superior in
producing generalized effects across a range of targeted behaviours. All of the strategies used
appeared to be successful, although composite strategies show the greatest promise. Note that
these were composites of ABA approaches; none of the composite strategies combined ABA
strategies with non-ABA strategies (e.g., prompts and facilitated communication). There does
not appear to be a relationship between the level of support reported (i.e., none, limited, or
strong), the strategies used, and the skills being generalized.
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Results 10. Review of Maintenance of Effects after Conclusion of Intervention
Data on the maintenance of effects after the conclusion of the intervention was collected
in 71 of the 169 (42%) items in the New Zealand database. Of these, 23 (32%) were excluded
from the following review as they obtained composite SMRS scores of < 2.0. The maintenance
of effect from 48 items is, therefore, reviewed in this section.
Maintenance was reported to be strong for 75% (36/48) of main effects, i.e., more than
two thirds of the treatment effects detected were maintained over time. Interventions
demonstrating maintenance addressed the full range of the eleven NSP behaviour target
categories, with 25% (9/36) addressing problem behaviours. Communication was the target
category for 17% (6/36) of items with strong support of maintenance, and 14% (5/36) in
academic and interpersonal categories. A wide range of interventions were utilised including,
though not limited to, various prompting strategies, non-contingent reinforcement, task analyses,
video modelling and multi-component packages.
Limited support for maintenance of treatment was recorded for 21% (10/48) of items.
Limited support indicates that data indicating a skill had been maintained was reported for
between half and two-thirds of the participants of the study. The NSP target category studied was
limited to six areas (interpersonal, three studies; learning readiness, personal responsibility, two
studies each; communication, restrictive and repetitive patterns of behaviour, independent play
and leisure, one study each). The interventions used were video modelling, social stories,
reciprocal imitation training and differential reinforcement.
No support for maintenance of treatment was observed in 4% (2/48) of the reviewed
items. These studies targeted behaviours in the independent play and leisure, and problem
behaviour categories, with the interventions being social stories and differential reinforcement
respectively.
In summary, maintenance of treatment following conclusion of the intervention was
reported in 42% of studies. Where maintenance data was collected and reported it was most often
(on 75% of occasions) shown that the treatment effect was maintained and reported for the
majority of participants. Maintenance of treatment effect occurred in all NSP behaviour
categories with a wide range of intervention procedures. Problem behaviour, communication,
academic skills and interpersonal skills were well represented in the targeted behaviours that
demonstrated maintenance. Interventions with limited support of maintenance of effect included
video modelling, social stories, reciprocal imitation training, and differential reinforcement.
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Results 11. Evidence for Effects of Behaviour Analytic Methods across Ministry of
Education Target Behaviour Classifications
This section summarises the evidence concerning behaviour analytic methods for
changing behaviours and teaching new skills.
All of the various behaviour analytic intervention types were found to have some
measure of scientific support for their effectiveness. The NSP review classifies these methods
into 16 intervention types (Table 2) and reports strong scientific evidence for nine and emerging
evidence for the remaining seven of these.
It should be noted that although Reductive Packages were classified as having emerging
support it is becoming less and less frequent to find such strategies used alone. If they are used
then other strategies that promote positive behaviour change would normally be used alongside
them. Thus “emerging” might not be the appropriate term to use for these.
The intervention types included in the review cover a wide breadth of behaviour analytic
methodology. To illustrate at least some of the behavioural methods a practitioner should know
about and should be able to use in order to adopt evidence-based practice, the New Zealand data
were examined in more detail.
Interventions with a score or of 2 or more on the SMRS were selected and sorted
according to the degree of support for that intervention (strong support for beneficial effects,
limited support, unknown, does not support). The reviewers’ descriptions of the procedures
involved for those with strong support for beneficial effects were used to summarise the
interventions and these are given in Table 6 below. This table illustrates the range of procedures
found to be supported in this sub-set of the reviewed studies.
Table 6 shows that a wide range of behaviour analytic procedures needs to be used for
evidence-base practice. It should be noted that these summary descriptions do not include
mention of every behavioural principle involved in the interventions. For example, reinforcers of
some type (e.g., social, tangible, tokens, and/or access to activities) are an integral part of
teaching new skills and helping behaviour change but are not always listed in the summary
description of the procedure. Also motivating (or establishing) operations are an important aspect
of using reinforcers effectively but are also not mentioned in the summary descriptions.
Table 6 shows that effective practice requires the use of appropriate combinations of
procedures and that one “intervention” frequently involves the combination of several different
procedures. For example, antecedent procedures, such as the use of physical or video prompts,
often form only part of an intervention and so are combined with other maintenance procedures
and, when they are used, they are also normally combined with some form of reinforcement and
often with a fading procedure to be maximally effective.
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Table 6. Examples of behaviour analytically evaluated strategies that have contributed to
“strong” evidence of efficacy from the NZ reviews.
Interventions with a SMRS score of 2 and above from the subset of reviews carried out in NZ
Examples with Strong Support for beneficial effects
Communication training e.g.,
o Composite training (tact training, verbal praise, handshakes)
Differential reinforcement (DR), e.g.,
o Differential reinforcement of alternative behaviour (DRA) combined with extinction of escape
behaviour
o DRA plus sensory extinction
o DR in favour of playing with another rather than alone
o Differential reinforcement of other behaviour (DRO) with stimulus fading
o DRO with response cost and with prompted relaxation and use of peers
Differential observing responses to increase accuracy on Matching To Sample (MTS) task with words
Direct Instruction
Extinction e.g.,
o Extinction through non-contingent exposure to kinaesthetic stimuli
o Extinction with stimulus fading
Function based intervention package including replacement behaviour training (using picture
communication), response modification and environment change with verbal and physical prompts
Functional Communication Training using scripts and response cost
Imitation, e.g.,
o Reciprocal Imitation Training (imitation plus reinforcement)
o Imitation training (using modelling, prompting, differential reinforcement using tokens and error
correction)
Learn units plus multiple example instruction
Naturalistic Teaching Strategies, e.g.,
o Natural language paradigm
o Incidental teaching and social conditioning
o Enhanced milieu teaching (EMT) plus voice output communication aid (VOCA)
Non-contingent reinforcement (NCR), e.g.,
o NCR and prompts
o Staff training in NCR use with staff rapport building and prompts and feedback
o Non-contingent attention
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Prompts, e.g.,
o Video prompting
o Prompting incompatible behaviour
o Prompts plus social stories plus praise
o Social stories plus prompts
o Prompts with praise and other reinforcers and extra opportunities to complete task
o Prompts combined with social and/or other reinforcers
o Prompts combined with social and/or other reinforcers with the prompts then faded
o Prompts with fading, and with social and/or other reinforcers plus a correction procedure
o Simultaneous prompting
o Physical Prompts plus training of common mands (requests)
Reductive procedures, e.g.,
o Stopping behaviour occurring by interruption of the behaviour chain
Reinforcement plus non-contingent access to preferred stimuli and with no consequences for target behaviour
[followed by fading in interruptions (do requests)]
Schedules, e.g.,
o Photo activity schedule with prompts and tokens and reinforcers
Scripts, e.g.,
o Scripts and then script fading with embedded textual stimuli
Self management, e.g.,
o Self management through self reinforcement procedures
o Self-Regulated Strategy Development
o Stop-Observe-Deliberate-Act (Social-behavioural learning strategy)
Social stories
Stimulus control, e.g.,
o Stimulus superimposition and background fading
o Cues with prompting, feedback, and positive consequences
Task analysis plus backward chaining plus prompting and prompt fading plus reinforcement
Teaching communication e.g.,
o Composite-spontaneous communication (discrete-trial teaching, prompts, error correction and natural
consequences)
Teaching social-behaviour to replace problem behaviours
Using peers as an establishing (motivating) operation
Video modelling, e.g.,
o Video modelling plus prompting
o Video modelling combined with self management training
o Video modelling plus praise and/or other reinforcers
o Video modelling plus prompts, praise and/or other reinforcers combined with short periods of timeout
Video rehearsal, e.g.,
o Video rehearsal of task combined with the use of video or photo prompts when doing task
o Video rehearsal plus praise and/or other reinforcers
Work systems
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These examples of skills are, to a large extent, a subset of the general skills that
behaviour analytic practitioners (e.g., teachers, carers) need for increasing or decreasing
behaviours effectively if evidence-based practices are to be adopted. A fuller range of
knowledge, skills and abilities (KSAs) would be expected of those training and supervising
practitioners (see Behavior Analyst Certification Board Tasklist – 3rd ed. (2005) –
www.BACB.com. Specialist extra KSAs recommended for behaviour analytic practitioners
specialising with ASD populations can be found at
http://www.bacb.com/Downloadfiles/AutismTaskList/708AutismTaskListF.pdf
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DISCUSSION
Overall, there was strong evidence that behavioural interventions result in beneficial
outcomes for individuals with ASD. Although the efficacy of approximately one quarter of the
items examined was unable to be clearly determined, the vast majority of outcomes were
beneficial in the remaining cases, and thus a meaningful and desirable change in behaviour
occurred as a specific result of that intervention. Only 2% of 508 items that contributed to our
results were rated to show that a behavioural intervention was ineffective in a particular case.
However, no behavioural interventions were rated overall as ineffective. In no case was there
harm reported as a result of behavioural intervention
Despite there being strong evidence overall for many of the categories of behavioural
interventions reviewed, the strength of evidence is necessarily diluted as the unit of analysis of
the evidence is reduced. To illustrate with one detailed example, in excess of 350 items were
rated by National Standards Project (NSP) for the “behavioural package” category of
interventions. Only 140 contributed to the results as others did not obtain a Scientific Merit
Rating Scale (SMRS) composite score ≥ 2. Possible reasons for this are discussed below.
Although the overall evidence level (Strength of Evidence Classification System: SECS rating)
for behavioural package category was strong, this was true only for (a) the autistic disorder
diagnostic classification; (b) children between the ages of 3 and 6 years; and (c) for
interpersonal, learning readiness, play, and self-regulation target behaviour categories. Effects
for other diagnostic classes, age groups, and target behaviours were either emerging (12 subsamples) or unknown (two sub-samples).
The following two paragraphs summarise evidence of the type presented in the
illustration with “behavioural packages” across all categories of intervention. It is important to
note at the outset that there were no conclusions that suggested the interventions included in this
package were ineffective or harmful, and that applies to all categories of intervention (Table 2).
Strengths in the evidence
There is strong evidence that behavioural interventions can have beneficial effects for
individuals with diagnoses of autistic disorder and pervasive developmental disorder. Strong
evidence exists for benefits for children up to the age of 15 years. There is strong evidence for
benefits in the areas of communication, higher cognitive functions, interpersonal skills, personal
responsibility, play, and self-regulation (NSP categories), i.e., social development, cognitive
development, communication, play / vocational engagement, and development of organisational
skills (Ministry of Education categories). This is not to say that the evidence is strong for all age
groups up to 15 in all areas targeted for change for both autism and PDD, but that there is at least
one area of development for which there is strong evidence for the benefits of ABA.
Weaknesses in the evidence
Evidence is lacking (that is, either emerging or unknown) for persons with an Asperger
Syndrome diagnosis. Across the ASD spectrum, there is, to date, insufficient evidence to provide
strong support for ABA interventions for participants aged 15-21 years, and in the target
categories of academic skills, learning readiness, and problem behaviours of all types. The New
Zealand review data (see Appendix C) may be seen as providing emerging evidence for benefits
for adults > 21 years in some target areas.
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Comments on the quality of ABA research for the purposes of determining evidence-based
practices that can be strongly recommended for widespread adoption.
We applied fairly stringent exclusion criteria to the literature before we started to
examine research articles to rate with the SMRS (Appendix B). Nevertheless, we had to exclude
78/169 items (46%) following SMRS rating because their composite SMRS score was <2.0. The
mean composite SMRS score was 2.17 out of a maximum of 5 across all the items we reviewed.
Does this suggest that ABA research is generally of low quality?
Further examination of the SMRS scores that made up the composite score showed that
the mean scores for design, measurement of the dependent variables, measurement of the
independent variable, diagnosis, and generalisation/maintenance (all with a maximum of 5)
were: 2.00, 3.81, 1.85, 0.69, and 1.77 respectively. Clearly, the quality of diagnosis was poorest.
The extent to which studies were designed to assess generalisation and maintenance and
treatment fidelity was, on average, low. Design appears barely acceptable, and only measurement
of the behaviours of interest (target behaviours) was more than adequate. However, the studies
were rated by NSP criteria, which are not the general scientific criteria employed by researchers,
authors, editors and journal reviewers.
Reports of participants’ diagnosis and classification according to DSM or similar criteria
are vanishingly rare in the ABA literature. The likely reason for that is that behaviour analysts
work with behaviours, not hypothesised underlying disorders (e.g., Autism), and apply functional
analyses to these behaviours, rather than prescriptions based on diagnoses. Diagnosis is usually
seen as irrelevant, however, it has more importance when a research study is being assessed for
its potential for generalisation to other people with the same diagnosis, as is the case in the NSP
and New Zealand reviews.
The extra resources required for direct observational measurement of the implementation
of the intervention, and of behaviour change in other settings (generalization) and beyond the
conclusion of the treatment (maintenance) may be a factor that prohibits the routine assessment
of these variables. If behaviour analysts aim to have their research considered for its generality
across individuals with, say ASD, we will need to find the resources to do that.
Regarding experimental design, by NSP criteria, no research study with one participant
could score more than 1 out of 5 on the SMRS design factor. These true N=1 studies comprised
56% of the 169 items we reviewed.
The conclusion must be that ABA researchers who would prefer to design their research
so that it has influence in quantitative reviews using methods like NSP should aim to score 5 in
all factors in the SMRS. An implication of this is that ABA ASD research may become more
expensive if research teams need to buy independent diagnostic services and extra observation
time, and include larger numbers of participants. We can only hope that resources will be made
available to cover the additional costs of producing high quality, generalisable research.
Limitations of review
Literature search methods
The initial literature searches were conducted using two databases (PsycINFO and Web
of Science) using search terms that should have detected all research articles that included ASD
or its diagnostic sub-groups provided that one of the search terms appeared in the title, abstract,
or keyword fields for the article (see Appendix B). Despite considering more than 16000 titles
located during these initial searches, it is likely that reliance on these search methods will have
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missed relevant articles for two reasons. First, not all potentially relevant research journals are
indexed on either PI or WoS. Second, although one or more participants in a study may have
been reported to have an ASD in the Method section of an article, that may not have been
mentioned in any of the fields searched. Hence, we believe that we will have underestimated the
amount of ASD-relevant ABA research that has been conducted. A hand-search of ten volumes
of all potentially relevant journals could have been conducted. We ruled this out for the present
review when we stopped counting potentially relevant journals when the tally reached 70.
As a result of two factors, the limited literature search and the generally lax approach to
reporting diagnostic methods by behaviour analytic researchers (mentioned above), the articles
reviewed by NSP and our New Zealand reviewers can be seen as a sample of the relevant
literature. Nevertheless, the sample was large enough to draw conclusions about the benefits and
deficiencies shown by research on ABA for ASD.
Definition of ABA
Following identification of research articles on interventions for ASD and its subgroups,
Appendix B described our methods for identifying research articles as being ABA-relevant.
Scrutiny of titles, abstracts and method sections of publications sought to identify types of
articles as specified in the Ministries’ Request for Tender (RfT): “The relevant interventions are
any interventions or combined approaches using the principles of applied behaviour analysis for
the purpose of treating individuals with ASD” (RfT, p.21, in Appendix 2). The principles of
ABA were defined by Baer, Wolf, and Risley (1968) and are still generally accepted by
behaviour analysts. Briefly, Baer et al. (1968) listed the dimensions of ABA as: Applied,
Behavioural, Analytic, Technological, Conceptually Systematic, Effective, and demonstrating
Generality. One of the defining features of ABA is that procedures are described in a manner
conceptually systematic with the Experimental Analysis of Behaviour (EAB), the basic science
of behaviour. Hence, we searched for conceptually systematic terms and, if they appeared in the
Method sections, we reviewed those articles as ABA-relevant, provided that no exclusionary
criteria were met.
This approach may be questioned by those who are misinformed concerning the
definition of Baer et al. (1968). For example, there is a common and incorrect belief in the ASDinterested community of families, carers, and non-behaviourally oriented professionals and
paraprofessionals that ABA for ASD equates to discrete trial training (e.g., Lovaas, 1987). There
is an erroneous implication in other descriptions of ABA that intervention procedures that can be
studied in ABA, and therefore become part of the body of scientific evidence from applications
of ABA, can include only discoveries from EAB. An interesting clarifying example was
provided by Baer et al. (1968) when they considered “play therapy”. Play therapy may have been
justified by play therapists by resorting to the principles of psychodynamic theory, not EAB.
However, if the behaviours of the play therapist under study are clearly described so they can be
replicated by others and related conceptually to EAB principles, then the therapeutic behaviours
studied can conform to the technological dimension of ABA and the study of the play therapist’s
behaviour can become part of the knowledge-base for ABA, provided all other dimensions of
ABA are satisfied. This does not, however, mean that all activities of any “play therapist” can be
justified as being part of the empirically-derived knowledge base of ABA. Another example that
arose in our review concerned research publications on training joint attention. Some may be
confused because joint attention is conceptually related to cognitive, social and developmental
psychology, not EAB. However joint attention (like play) is widely acknowledged to be a
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socially significant behaviour to improve for children with ASD, i.e., joint attention meets the
criteria for “applied” in the sense of Baer et al.. Hence, if joint attention was trained using
technologically described procedures conceptually related to EAB principles, we viewed the
study as a relevant intervention.
Despite our review team sharing commitment to the Baer et al. (1968) definition of ABA,
this did not always allow for complete agreement on whether a study could be included as ABA.
For example, the NSP did not provide data from their review of some studies we had located that
they considered non-behavioural. Social stories interventions and the use of alternative and
augmentative communication devices were two categories that we had to exclude for that reason
even if the research had been conducted by behaviour analysts according to the Baer et al. (1968)
criteria.
Answering all RfT questions
Table 5 showed how we attempted to provide a best fit between the Ministry of
Education’s RfT classifications and the NSP classifications of intervention targets. Anonymous
reviewers agreed that we had addressed the RfT questions, although one requested clarification
concerning the most obvious mismatch which was between the Ministry’s division of problem
behaviours into two categories: (a) “prevention of challenging behaviours and substitution with
more appropriate and conventional behaviours”; and (b) “improvement in behaviours considered
non-core ASD behaviours, such as sleep disturbance, self mutilation, aggression, attention and
concentration problems” (RfT, p. 4). We did not wish to question the Ministry about how to
divide particular research articles among these two categories as this would have been laborious
for all concerned: for one example, how to decide whether a report on repetitive self-injurious
behaviour counted as (a) “challenging behaviour”, or (b) “self mutilation”; and for another, what
if aggression were treated functionally by (a) “substitution with more appropriate . . .”, or (b)
“improved” by substitution. Hence we proposed the division between categories as shown in
Table 5 between (a) “prevention and substitution”, and (b) “reducing challenging behaviours” by
other methods. This alteration of the RfT questions was accepted by the Ministry and the
subsequent match with NSP categories can be considered as “close”.
Assessing generalisation and maintenance
Results sections 9 and 10 reviewed our findings concerning generalisation and
maintenance of the main effects of behaviour change interventions. Although we had concluded
that the majority of studies reviewed for these outcome variables showed that generalisation and
maintenance had been successfully demonstrated, the findings need to be viewed with some
caution. First, agreement between reviewers on the presence and quality of generalisation and
maintenance data was relatively low at 68% and 64% for generalisation and maintenance,
respectively. From post hoc discussion with New Zealand reviewers and NSP it became clear
that there were differences in interpretation of the NSP coding manual concerning generalisation
and maintenance. The view of NSP and some of the New Zealand reviewers was that
generalisation and/or maintenance could only be coded as being demonstrated if the specific
words “generalisation” and/or “maintenance” were used as descriptors for observational sessions
that reported on generalisation and maintenance. Other New Zealand reviewers did not apply that
rule and noted generalisation as having been assessed in multiple baseline across settings
experimental designs where generalisation effects could be detected from close examination of
the data-paths for untreated settings. Similar confusion arose for maintenance in studies which
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faded out treatment or reported “follow-up” data without specifying the term “maintenance”.
Incomplete reversion of levels of behaviour to baseline in ABAB withdrawal designs also was
viewed as maintenance by some reviewers, but not others. All these views are legitimate, but
prior failure to agree on criteria for assessing generalisation and maintenance by reviewers
inevitably led to lack of agreement between them.
A second reason for treating generalisation and maintenance data with caution was that
NSP did not provide data on generalisation and maintenance effects because, as stated earlier,
they did not consider that warranted unless multiple studies were rated with SMRS scores of ≥4.
Consequently we were able to report on generalisation and maintenance for 169 of 911 19982007 items (18.6%). However, we can report that 45.4% of 616 NSP-reviewed ABA studies
from which NSP provided any data on generalisation or maintenance assessed generalisation
and/or maintenance.
The New Zealand Context
Behaviour analysis
The term behaviour analysis refers to a scientific discipline conventionally regarded as
falling within the behavioural and psychological sciences, but also found in education and some
other social sciences (Morris, 1992). Behaviour analysis is both a basic, experimental science
(the experimental analysis of behaviour; EAB), and an applied science and technology (applied
behaviour analysis; ABA). For behaviour analysis, Science is a systematic approach to the
understanding of natural phenomena … that relies on determinism as its fundamental
assumption, empiricism as its prime directive, experimentation as its basic strategy, replication
as its necessary requirement for believability, parsimony as its conservative value, and
philosophic doubt as its guiding conscience. (Cooper, Heron, & Heward, 2007, p 7).
Consistent with this conception of science, EAB studies the behaviour of individuals
(both human and non-human) using experimental functional analysis to understand the
relationships between environment and behaviour (Delprato & Midgley, 1992; Skinner, 1966).
ABA shares this commitment, but specifically is devoted to the understanding and improvement
of human behaviour. ABA is defined as a scientific approach for discovering environmental
variables that reliably influence socially significant behavior and for developing a technology of
behavior change that takes practical advantage of those discoveries. (Cooper, et al., 2007, p 3.).
Behaviour Analysis in New Zealand
EAB began to be established in New Zealand universities in the late 1960’s, with the
setting up of laboratories at the University of Auckland and the University of Canterbury. By the
late 1970’s EAB research was being actively pursued at the Universities of Auckland, Waikato,
Victoria, Canterbury, and Otago. New Zealand researchers have published extensively in the
EAB field. For instance, in the period 1968 – 2008, authors with an affiliation in New Zealand
have contributed 183 articles (an average rate of six per year) to the Journal of the Experimental
Analysis of Behavior, the leading international journal [from a PsycINFO database search, 28
October, 2008, using descriptors “Journal of the Experimental Analysis of Behavior” (journal
title) and “New Zealand” (affiliation)].
Given that there have been numbers of university academic staff with research expertise
in the field for the past 30 years or more in all NZ universities (except AUT and Lincoln), there
have been opportunities throughout that time for university students to take courses in behaviour
analysis at both undergraduate and postgraduate levels. This instruction has typically been
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incorporated as part of wider courses in learning and behaviour change, particularly at the
undergraduate level.
From the 1970’s onward there was also growing interest in ABA in New Zealand.
Significant catalysts for this were the return of several New Zealanders who had studied ABA in
the USA to academic positions in New Zealand (Blampied, 1978). These individuals were
successful both in recruiting postgraduate students to do ABA research, many of whom later
went on to academic appointments in New Zealand, and also in inspiring colleagues in EAB to
collaborate in ABA research and teaching. By the 1980’s there were academic staff in a majority
of New Zealand universities teaching and researching in ABA (Blampied, 1999a; Singh &
Blampied, 1983). These were found in both Departments/Schools of Psychology, and in
Education. Two universities in New Zealand now have postgraduate courses in applied
behaviour analysis approved by the Behavior Analysis Certification Board. Graduates of these
programmes become Registered Psychologists in New Zealand and may become certified as
behaviour analysts, an internationally recognised qualification, but as yet there are only a few
such graduates. Many either work or would like to work with ASD populations.
Informal conferences on behaviour analysis had been held in New Zealand from the
1970’s onwards, but in 2004 the New Zealand Chapter of the Association for Behavior Analysis
International (NZABA) was established. Current membership is approximately 70 (Leland, L,
personal communication, 28 October, 2008), including a substantial number of students as well
as individuals who have completed postgraduate training in behaviour analysis, a majority of
whom are likely to be interested in EAB rather than ABA. In short, estimating the number of
behaviour analysts, or individuals with sufficient knowledge of behaviour analysis, available in
New Zealand to provide evidence-based support for services for persons with ASD is hard to do.
As a guess, in addition to university staff, the number of behaviour analysis practitioners in New
Zealand is probably less than 30, including a small number of New Zealand graduates working in
various non-academic settings who have received additional training in New Zealand and
overseas specifically in the treatment of ASD primarily using early intensive behavioural
interventions (see Keenan, 2006, for more information about ABA and ASD in New Zealand).
There are, however, a much larger number of graduates in psychology and education who
are not experts in ABA but have some familiarity with and understanding of applied behaviour
analysis, at least at a basic level. Without postgraduate training in ABA, however, they would be
unable to design, supervise, and evaluate intervention programmes such as those listed in Results
section 11. In fact, it could be considered irresponsible and unethical to encourage people with
some basic knowledge of ABA to develop and conduct behaviour reduction programmes based
on functional assessment unless they first received additional ABA training. Given opportunities
for such training, however, these individuals are a resource that might be deployed to meet the
need for ABA treatment in New Zealand.
Research on Applied Behaviour Analysis in New Zealand
Reviews of ABA and related research in New Zealand from the 1970’s onward may be
found in Blampied (1978; 1999a) and Singh and Blampied (1983). There appears to have been a
small, but reasonably steady rate of publication of ABA research by New-Zealand resident
researchers over the past four decades, but much less than for EAB (see above). A feature of
much of the published research has been its focus on infants and children. There has been
relatively little research on adolescents and adults. How much of this research has been about
ASD is somewhat hard to say, both because in many cases reliable diagnoses of participants have
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not been available (sometimes because privacy law has restricted researchers’ access to
diagnostic information) and sometimes because participants with ASD have been included in
groups with other diagnostic conditions (e.g., intellectual disabilities).
Interrogation of the PsycINFO database using the descriptors “autism” and “autism
spectrum disorder” (as keywords) and “New Zealand” or “NZ” (in author affiliation), and limited
to the period 1997 – 2008 yielded 128 journal articles. Inspection of the titles and abstracts (with
no attempt made to systematically check the New Zealand association of any authors) permitted
41 (22%) of the articles to be rejected as irrelevant to the search (e.g., they were articles
considering general questions of developmental psychology, cognitive psychology, or
psychopathology). Of the remainder (where the diagnosis or psychopathology was clearly
stated), an almost even number (21 and 18 respectively) were concerned with ASD and
Intellectual and/or Learning Disabilities (ID/LD). These were overshadowed by the 42 articles
on attention deficit hyperactivity disorder (ADHD) and related conditions. Six articles were in
the area of ABA (but not ASD, ADHD, or ID/LD), several featuring methodological issues such
as functional analysis.
Behaviour Analysis and the New Zealand Autism Spectrum Disorder Guideline
The Zealand Autism Spectrum Disorder Guideline (NZASDG; Ministries of Health &
Education, 2008) was produced for the purpose of providing evidence-based information for
health, disability, and education professionals and social service agencies for the provision of
services for people with ASD, their families and whanau. (NZASDG, p 12). The Guideline is
divided into eight parts: Diagnosis and initial assessment of ASD; Support for individuals,
families and carers; Education for learners with ASD; Treatment and management of ASD;
Living in the community; Professional learning and development; Maori perspectives; and
Pacific people’s perspectives.
With respect to Part 1 of the Guideline, experts in ABA may be, but are unlikely, to be
found in any of the settings where children, adolescents, or adults will receive diagnostic services
leading to a diagnosis of ASD (or some alternative diagnosis). Experts in ABA, if they are found
in such settings at all, are likely to be employed in tertiary health services serving children and
families, or in specialist education services (e.g., Group Special Education). There are some
private practitioners with ABA expertise who may provide diagnostic services, prior to providing
behavioural therapies of one kind or another, generally supplied directly to the family/whanau.
ABA is, in principle, devoted to solving applied problems, and might well, therefore, be
applied to problems experienced by any person (e.g., parents) affected by ASD (NZASDG, Part
2). Furthermore, since early intensive behavioural intervention for ASD was developed initially
to be delivered in family settings (Lovaas, 1987) extensive practical experience has been
developed within ABA for dealing with the manifold problems associated with working in
family and community settings (e.g., Jacobson, 2000; Keenan, 2006; Maurice, Green, & Luce,
1996). Nevertheless, the focus of ABA research has been on the individual with the diagnosis of
ASD, rather than on caregivers, teachers, or family members.
The science and practice of ABA has, therefore, both internationally and in New Zealand
been focussed on those areas covered in Parts 3 – 6 of the NZASDG, especially on education,
treatment, and management of ASD. While the majority of research in New Zealand (and
probably elsewhere) has been focussed on children, ABA is in principle applicable throughout
the lifespan, and might be applied to solve problems for any age group, with any class of
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behaviour, and in any context or setting. It is potentially applicable to all the areas covered by the
Guideline.
In several places the NZASDG identifies the need for research, and makes
recommendations that research on various matters be carried out. A highly relevant contribution
that ABA can make to help fulfil these recommendations is through the provision of single-case
research designs that were developed within behaviour analysis (Church, 1996; Hersen &
Barlow, 1976). ABA practitioners are uniquely qualified to design and conduct such research.
Note that these research designs are not limited to evaluation of behavioural interventions. Any
kind of intervention (including those without any pretensions of being based on scientific
principles) may be evaluated, with the advantage that the evaluation is scientifically rigorous,
and permits the drawing of causal inferences about the outcome of the interventions, but without
requiring the recruitment of large numbers of participants, something that is often impractical or
very difficult (Blampied, 1999b). Experts in ABA are a resource for professional learning and
development in understanding and using single case designs. Further, it is in the context of
providing research at the level of individuals and their whanau that ABA can probably make the
greatest contribution to Maori and Pacific Peoples in the context of ASD.
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Appendix A: Table 1. Scientific Merit Rating Scale (SMRS)
Design
Rating

Group

Single-case1

5

Number of groups:
2 or more

A minimum of
three
comparisons of
control and
treatment
conditions

Design: Random
assignment and/or
no significant
differences pre-Tx
Participants: n >
10 per group or
sufficient power
for lower number
of participants
Data Loss: No data
loss

Number of data
points per
condition: > 5
Number of
participants: > 3

Measurement of
Dependent Variable
Test, scale,
Direct behavioral
checklist, etc.
observation

Type of
measurement:
Observationbased
Protocol:
standardized
Psychometric
properties solid
instrument
Evaluators: blind
and independent

Data loss: no data
loss possible

Type of measurement:
continuous or
discontinuous with
calibration data showing
low levels of error
Reliability: IOA ≥90% or
kappa > .75
Percentage of sessions:
Reliability collected in
≥25%
Type of conditions in
which data were collected:
all sessions

Measurement of
Independent Variable
(procedural integrity or
treatment fidelity)

Implementation accuracy
measured at ≥80%
Implementation accuracy
measured in 25% of total
sessions
IOA for treatment fidelity
≥80%.

Participant
Ascertainment

Generalization of Tx Effect(s)

Diagnosed by a
qualified professional

Focused interventions
Objective data

Diagnosis confirmed by
independent and blind
evaluators for research
purposes using at least
one psychometrically
solid instrument

Maintenance data collected

DSM or ICD criteria or
commonly accepted
criteria during the
identified time period
reported to be met

AND
Generalization data
collected across at least 2 of
the following: setting,
stimuli, persons
Comprehensive programs
Objective data
Maintenance data collected
≥3 dependent variables
representing different
outcome targets

A product of the National Autism Center © Copyright 2008
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Appendix A: Table 1

Appendix A: Table 1. continued
Design
Rating

Group

Single-case1

4

Number of groups:
2 or more

A minimum of three
comparisons of control
and treatment conditions

Design: Matched
groups; No
significant
differences pre-Tx;
or better design
Participants: n > 10
per group or
sufficient power for
lower number of
participants
Data Loss: some
data loss possible

Number of data points
per condition: > 5
Number of participants: >
3
Data loss: some data loss
possible

Measurement of
Dependent Variable
Test, scale,
Direct behavioral
checklist, etc.
observation

Measurement of
Independent Variable
(procedural integrity or
treatment fidelity)

Type of
measurement:
Observationbased
measurement

Type of
measurement:
continuous or
discontinuous with
no calibration data

Implementation accuracy
measured at
≥ 80%

Protocol:
standardized

Reliability: IOA
≥80% or kappa >
.75

Psychometric
properties
sufficient
Evaluators:
blind OR
independent

Percentage of
sessions:
Reliability
collected in ≥25%
Type of conditions
in which data were
collected: all
sessions

Implementation accuracy
measured in 20% of total
session for focused
interventions only
IOA for treatment fidelity:
Not reported

Participant
Ascertainment

Generalization of Tx Effect(s)

Diagnosis
provided/confirmed by
independent and blind
evaluators for research
purposes using at least
one psychometrically
sufficient instrument

Focused interventions
Objective data
Maintenance data collected
AND
Generalization data
collected across at least 1 of
the following: setting,
stimuli, persons
Comprehensive programs
Objective data
Maintenance data collected
for 2 dependent variables
representing different
outcome targets

A product of the National Autism Center © Copyright 2008
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Appendix A: Table 1. continued
Design
1

Rating

Group

Single-case

3

Number of groups:
2 or more

A minimum of two
comparisons of control
and treatment conditions

Design: Pretreatment
differences
controlled
statistically or better
design
Data loss: Some
data loss possible

Number of data points
per condition: > 3
Number of participants:
>2
Data loss: some data loss
possible

Measurement of
Dependent Variable
Test, scale,
checklist, etc.

Direct behavioral
observation

Type of
measurement:
Observationbased
measurement

Type of
measurement:
continuous or
discontinuous with
no calibration data

Protocol: nonstandardized or
standardized

Reliability: IOA
≥80% or kappa >
.4

Psychometric
properties
adequate

Percentage of
sessions:
Reliability
collected in ≥20%

Evaluators:
Neither blind
nor independent
required

Type of conditions
in which data were
collected: all or
experimental
sessions only

Measurement of Independent
Variable
(procedural integrity or
treatment fidelity)

Implementation accuracy
measured at
≥ 80%
Implementation accuracy
measured in 20% of
partial session for focused
interventions only
IOA for treatment fidelity:
Not reported

Participant Ascertainment

Generalization of Tx Effect(s)

Diagnosis
provided/confirmed by
independent OR blind
evaluator for research
purposes using at least
one psychometrically
adequate instrument OR
DSM criteria confirmed
by a qualified
diagnostician or
independent and/or
blind evaluator.

Focused interventions
Objective data
Maintenance data collected
OR
Generalization data
collected across at least 1 of
the following: setting,
stimuli, persons
Comprehensive programs
Objective data
Maintenance data collected
for 1 dependent variable

A product of the National Autism Center © Copyright 2008
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Appendix A: Table 1. continued
Design
1

Rating

Group

Single-case

2

Number of groups
and Design: If 2
groups, pre-Tx
difference not
controlled or better
research design OR
a 1 group repeated
measures pretest/post-test design

A minimum of two
comparisons of control
and treatment conditions

Data Loss:
significant data loss
possible

Data loss: significant
data loss possible

Number of data points
per tx condition: > 3
Number of participants:
>2

Measurement of
Dependent Variable
Test, scale,
checklist, etc.

Direct behavioral
observation

Type of
measurement:
Observationbased or
subjective

Type of
measurement:
continuous or
discontinuous with
no calibration data

Protocol: nonstandardized or
standardized

Reliability: IOA
≥80% or kappa >
.4

Psychometric
properties
modest

Percentage of
sessions: Not
reported

Evaluators:
Neither blind
nor independent
required

Type of conditions
in which data were
collected: not
necessarily
reported

Measurement of Independent
Variable
(procedural integrity or
treatment fidelity)

Participant Ascertainment

Generalization of Tx Effect(s)

Control condition is
operationally defined at an
inadequate level or better

Diagnosis with at least
one psychometrically
modest instrument OR
diagnosis provided by a
qualified diagnostician
or blind and/or
independent evaluator
with no reference to
psychometric properties
of instrument.

Focused interventions
Subjective data

Experimental (Tx)
procedures are
operationally defined at a
rudimentary level or better
Implementation accuracy
measured at
≥ 80%
Implementation accuracy
regarding percentage of
total or partial sessions:
Not reported
IOA for treatment fidelity:
Not reported

Maintenance data collected
AND
Generalization data
collected across at least 1 of
the following: setting,
stimuli, persons
Comprehensive programs
Subjective data
Maintenance data collected
≥2 dependent variables
representing different
outcome targets

Operational
definitions are
extensive or
rudimentary
A product of the National Autism Center © Copyright 2008
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Appendix A: Table 1. continued
Design
1

Rating

Group

Single-case

1

Number of groups
and Design: 2
group, post-test only
or better research
design OR
retrospective
comparison of 1 or
more matched
groups

A minimum of
two comparisons
of control and
treatment
conditions

Data Loss:
significant data loss
possible

Number of
participants: > 1
Data loss:
significant data
loss possible

Measurement of
Dependent Variable
Test, scale, checklist,
etc.

Type of
measurement:
Observation-based or
subjective
Protocol: nonstandardized or
standardized
Psychometric
properties weak

Measurement of Independent
Variable
(procedural integrity or
treatment fidelity)

Participant
Ascertainment

Generalization of Tx Effect(s)

Type of measurement:
continuous or discontinuous
with no calibration data

Control condition is
operationally defined at an
inadequate level or better

Focused interventions
Subjective or subjective
supplemented with objective
data

Type of conditions in which
data were collected: not
necessarily reported

Experimental (Tx)
procedures are
operationally defined at a
rudimentary level or better

Diagnosis
provided by (a)
review of
records OR (b)
instrument
with weak
psychometric
support.

Direct behavioral observation

Operational definitions are
extensive or rudimentary

Maintenance data collected
OR
Generalization data collected
across at least 1 of the
following: setting, stimuli,
persons

IOA and procedural
fidelity data are
unreported

Evaluators: Neither
blind nor independent
required

Comprehensive programs
Maintenance data collected
for 1 dependent variable

Does not meet
criterion for a score
of 1

0

Does not meet
criterion for a score
of 1

Does not meet criterion for
a score of 1

Does not meet criterion
for a score of 1

Does not meet
criterion for a
score of 1

Does not meet criterion for a
score of 1

For all designs except alternating treatments design (ATD). For an ATD, the following rules apply:
(5) Comparison of baseline and experimental condition; > 5 data points per experimental condition, follow-up data collected, carryover effects minimized
through counterbalancing of key variables (e.g., time of day), and condition discriminability; n > 3; no data loss
(4) Comparison of baseline and experimental condition; > 5 data points per experimental condition;, carryover effects minimized through counterbalancing of
key variables (e.g., time of day), OR condition discriminability; n > 3; some data loss possible
(3) > 5 data points per condition, carryover effects minimized counterbalancing of key variables OR condition discriminability; n > 2; some data loss possible
(2) > 5 data points per condition; n > 2; significant data loss possible
(1) > 5 data points per condition; n > 1; significant data loss possible
(0) Does not meet criterion for 1.
A product of the National Autism Center © Copyright 2008
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1

Does not meet
criterion for a
score of 1

Appendix A: Table 2. Treatment Effects
Beneficial Treatment Effects Reported

Unknown Treatment
Effects Reported

Ineffective Treatment Effects Reported

Adverse Treatment Effects
Reported

Single:
A functional relation is established and is replicated at least
2 times

The nature of the data
do not allow for firm
conclusion about
whether the treatment
effects are beneficial,
ineffective, or adverse.

Single:
A functional relation was not established as a result of (a)
inadequate design or (b) results were not replicated

Single:
A functional relation is
established and is replicated at
least 2 times

Applies to at least one dependent variable

ATD:
Moderate separation between at least 2 data series for most
participants

The magnitude of change is
inconsistent or better or N/A

ATD
No separation was reported or separation was reported and,
for one or more treatments, baseline data show a stable
pattern of responding during treatment conditions

The treatment resulted in
greater deficit or harm on any
of the dependent variables
based on a comparison to
baseline conditions
ATD
Strong separation between at
least 2 data series for most
participants

Applies to at least one dependent variables

Group: statistically significant effects reported in favor of
the treatment
Applies to at least one multiple dependent variables

Group:
No statistically significant effects were reported with
sufficient evidence an effect would likely have been
found*
*The criterion includes: (a) there was sufficient power to
detect a small effect (b) the type I error rate was liberal, (c)
no efforts were made to control for experiment-wise Type I
error rate, and (d) participants were engaged in treatment.
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The treatment resulted in
greater deficit or harm on any
of the dependent variables
based on a comparison of
baseline and treatment
conditions.
Group: statistically significant
finding reported indicating a
treatment resulted in greater
deficit or harm on any of the
dependent variables.

Appendix A: Table 3. Strength of Evidence Classification System (SECS)5
Strongest Evidence (A)

Strong Evidence (B)

Emerging (E)

Unestablished (U)

Ineffective (D)

Harmful (F)

Multiple1 published, peerreviewed studies
 Scientific Merit Rating
Scales scores of 4 or 5
 Beneficial treatment
effects for a specific
target
 Must have evidence the
treatment has been
maintained and/or
generalized.
 May be supplemented
by studies with lower
scores on the Scientific
Merit Rating Scale.

Several2 published, peerreviewed studies
 Scientific Merit
Rating Scales scores
of 3
 Beneficial treatment
effects for a specific
target

Few3 published, peerreviewed studies
 Scientific Merit Rating
Scale scores of 2
 Beneficial treatment
effects reported for one
dependent measure for a
specific target

May be supplemented by
studies with lower scores
on the Scientific Merit
Rating Scale.

These may be supplemented
by studies with higher or
lower scores on the Scientific
Merit Rating Scale.

May or may not be based on
research:
 Beneficial treatment
effects reported based on
very poorly controlled
studies (scores of 0 or 1
on the Scientific Merit
Rating Scale)
 Claims based on
testimonials, unverified
clinical observations,
opinions, or speculation
 Ineffective, mixed, or
adverse treatment effects
reported based on poorly
controlled studies (scores
of 0, 1, or 2 on the
Scientific Merit Rating
Scale)

Several2 published, peerreviewed studies
 Scientific Merit
Rating Scales scores
of 3
 No beneficial
treatment effects
reported for one
dependent measure
for a specific target

Several2 published,
peer-reviewed studies
 Scientific Merit
Rating Scale
scores of 3
 Adverse
treatment effects
reported for one
dependent
measure for a
specific target

1

*Conflicting results are reported when a better or equally controlled study that is assigned a score of at least 3 reports either (a) no beneficial treatment effects or (b) adverse
treatment effects.
A product of the National Autism Center © Copyright 2008
5

NSP’s initial classification system is shown here. Since our report was written, NSP have reduced their SECS to include four (not six) categories to make the
document more user-friendly for the general public. Categories A and B have been merged (to be labelled Established). Categories D and F have been coalesced
also (Susan Wilczynski, personal communication, 11th February, 2009)
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Multiple is defined as 2 group-design or 6 single-case design studies with a minimum of 18 participants for which no conflicting results are reported* OR at least 3 group design
or 9 single-case design studies with a minimum of 27 participants with no more than 1 study reporting conflicting results*. Group and single-case design methodologies may be
combined (e.g., 1 group design study and 3 single case design studies with a minimum of 9 participants for which no conflicting results are reported).
2
Several is defined as 2 group-design or 4 single-case design studies with a minimum of 12 participants for which there are no conflicting results or at least 3 group design or 6
single-case design studies with a minimum of 18 participants with no more than 1 study reporting conflicting results. Group and single-case design methodologies may be
combined.
3
Few is defined as a minimum of 1 group-design study or 2 single-case design studies with a minimum of 6 participants for which no conflicting results are reported*. Group and
single-case design methodologies may be combined.
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APPENDIX B: Detailed search, inclusion and exclusion criteria for NZ reviews
Two initial literature searches were conducted independently on June 30th 2008, with a
PsycINFO search conducted at the University of Auckland, and a Web of Science (WoS) search
at Victoria University, Wellington. Search results were saved to EndNote Library (.enl) files.
PsycINFO search terms were: autis* or asperger* or pervasive developmental disorder*
or PDD* or ASD*, limited to publication years 1998-2007, English language, human subjects,
peer reviewed journals. This yielded 6783 hits. WoS advanced search terms were: TS=(autis* or
asperger* or pervasive developmental disorder* or pdd* or asd*) and PY=1998-2007. WoS
search produced 9704 references.
Titles were searched, again independently. We erased records from .enl files if the title
included: PDD when not an abbreviation for pervasive developmental disorders, “case study”,
cognitive concepts (e.g. executive functioning, theory of mind) unless training thereof was
involved, Rett Syndrome, names of known alternative and clearly non-behavioral treatments; or,
the title showed the article to concern biological variables (e.g., genetics, vaccines,
neurophysiology, neuro-imaging, medical and dietary interventions), prevalence, comparison of
behavioral phenotypes, screening, diagnosis or assessment study; or theoretical papers.
Abstracts were scrutinised and records erased from .enl files if the abstract included: any
of the content outlined above, or the abstract showed the article as being: editorial or author’s
opinion, book review, conceptual frameworks, qualitative-only, comments, no mention of
evaluation of any intervention, service provision (except if potentially ABA service provision,
specifically). If the abstract was from a behavioural journal, e.g., Behavior Modification, Child
& Family Behavior Therapy, Journal of Applied Behavior Analysis, Journal of the Experimental
Analysis of Behavior, Analysis of Verbal Behavior, European Journal of Behavior Analysis,
Journal of Positive Behavior Support, Behavioral Interventions, Behavior Therapy, Journal of
Behavior Therapy & Experimental Psychiatry, Behavior Change, Behavior Research and
Therapy, Journal of Behavioral Education, Behavioral Disorders, or if it contained terms
conceptually systematic with behavior analysis, e.g., ABA behavioral interventions,
modification, support, or treatment; or behavioral concepts, e.g., reinforcement, prompting,
modelling, token economy, punishment, contingencies, stimulus control, fading, discrimination
training, generalization, operant, functional assessment or analysis (or escape, avoidance
attention, tangible, etc), establishing or motivation operation, verbal behavior, etc. then the
article was examined further.
From this point on we moved articles that we excluded from further review by our team
to an “exclusion” .enl file, along with the reason for exclusion. Exclusions were made where
appropriate at all further stages of the review process.
After applying exclusion criteria on titles and abstracts, we merged the WoS and
PsycINFO .enl files of articles not excluded by the processes above. We excluded all references
that were on the NSP exclusion list for reasons other than age >21 or dual psychiatric/medical
diagnoses. We set aside 249 articles that had been reviewed already by NSP, and 78 review
articles. Reviews were not examined further for two reasons: (a) We were permitted by Ministry
of Education (7th October, 2008) to include the findings of the NSP comprehensive review so
that evidence from before 1998 could be included, therefore other reviews were redundant, and,
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(b) A parallel review team (New Zealand Guidelines Group) had been awarded a contract that
included reviewing reviews.
Next, we examined an .enl file of 151 references provided by responders to the
consultative process on the draft ASD Guidelines which had been compiled and edited by the
Ministry of Education. After taking out those that we had identified already or were on NSP’s
list, three further references were included for the next phase of the review.
The remaining original articles were obtained and examined. More papers were excluded
if the method and/or results sections showed that: participants did not have a diagnosis of ASD,
or its sub-types, or were described as having ‘autistic characteristics’ or similar descriptor; it
included participants with multiple disorders and the effects for individuals on the autism
spectrum were not analysed separately; or the study was of parent, educator, or caregiver training
in which data were not collected on individuals with ASD; or did not focus on educational or
behavioural targets; or study was an experimental demonstration, i.e., not functional for
participants; or if no research design was evident; or, for small-N design studies, the individual
participant data were not presented as linear graphs.
By this stage, we had identified 378 articles that could be included in a comprehensive
review of peer-reviewed journal articles on ABA for ASD from 1998-2007. Two hundred and
forty-nine of the identified empirical treatment research articles had been reviewed already by
the National Standards Project (NSP), and 129 we described as “NZ-unique”, in that they had not
already been reviewed by NSP. The NZ-unique list was sent to NSP for their perusal because the
CEO of that project (Dr Susan Wilczynski) is a member of our review team.

Appendix C: Table 1. Evidence Table for New Zealand Unique Articles SMRS 2 and Above
Social development and relating to others
Demographics
Article reference
Bock_2007b
Crozier_2007
Vismara_2001 DV1
Bock_2007a

N
4
1
3
1

population
AS
ASD
Autism
AS

sex
M
M
M
M

Jones_2007

2

PDD

M

Petursdottir_2007
Vismara_2001 DV2

1
3

ASD
Autism

M
M

co-morbidity

expressive
language delay
developmental
delay

ages of ASD
S's
9, 9, 9, 10
3
2
12

NSP category
Interpersonal
Interpersonal
Interpersonal
Interpersonal

SMRS
Total
4
3
3
2

Main
Effect
Beneficial
Beneficial
Unknown
Beneficial

Generalisation
Effect
n/a
n/a
n/a
n/a

Maintenance
Effect
strong support
limited support
n/a
Strong support

3,3

Interpersonal

2

Beneficial

Strong support

Strong support

5
2

Interpersonal
Interpersonal

2
2

Beneficial
Unknown

No support
n/a

n/a
n/a

ages of ASD
S's
3, 4, 3, 3, 2
14, 11
3
22, 40, 30
16

NSP category
Learning readiness
Academic
Learning readiness
Learning readiness
Academic

SMRS
Total
3
3
3
2
2

Main
Effect
Beneficial
Beneficial
Beneficial
Ineffective
Beneficial

Generalisation
Effect

Maintenance
Effect

Strong support

n/a
n/a
n/a

limited support
Strong support
Strong support
Strong support

Strong support

n/a

8
3 to 6
12
6
7, 8

Learning readiness
Learning readiness
Academic
Learning readiness
Learning readiness

2
2
2
2
2

Beneficial
Beneficial
Beneficial
Beneficial
Beneficial

n/a

n/a
n/a

Development of cognitive skills
Demographics
N
5
2
1
3
1

population
Autism
Autism
ASD
Autism
Autism

sex
M
both
M
M
F

Reed_2005
DeQuinzio_2007
Delano_2007
Blair_2007
Barry_2004

1
3
1
1
2

Autism
Autism
AS
Autism
Autism

M
M
M
M
both

co-morbidity

MR
MR, Seizure
Disorder

MR

Limited support

n/a
n/a
Limited support

Strong support
Strong support
limited support

Appendix C: Table 1

ABA for ASD review 67

Article reference
Ingersoll_2007
Flores_2007
Crozier_2007
Watanabe_2003
Wallace_2007

Appendix C: Table 1. continued
Development of functional and spontaneous communication which is used in natural environments
Demographics
ages of ASD
NSP category
Article reference
S's
N population sex co-morbidity
Ingersoll_2007
5
Autism
M
3, 4, 3, 3, 2
Communication
Blair_2007
1
Autism
M
MR
6
Communication
Foxx_2004
2
Autism
M
5, 6
Communication
Stahmer_2001
11 ASD
1 to 4
Communication
Tada_2005
1
ASD
M
MR
4
Communication

SMRS
Total
3
2
2
2
2

Main
Effect
Beneficial
Beneficial
Beneficial
Ineffective
Beneficial

Engagement and flexibility in developmentally appropriate tasks and play and later engagement in vocational activities
Demographics
SMRS Main
ages of ASD
Article reference
NSP category
Total
Effect
N population sex co-morbidity
S's
Barry_2004
2 Autism
both
7, 8
play/leisure
2
Beneficial
Crozier_2007
1 Autism
M
5
play/leisure
2
Beneficial
Jerome_2007
2 Autism
M
MR
24, 32
play/leisure
2
Beneficial
Paterson_2007
2 Autism
M
6, 7
play/leisure
2
Beneficial
Autism,
Ward_2006
2 ASD
M
8,8
play/leisure
2
Unknown
MR, Fragile X,
severe hearing
loss
Lattimore_2006
4 Autism
M
29, 30, 32, 40
Vocational
3
Beneficial

Taylor_2004
CannelaMalone_2006

3

both

6

Autism
Multiple
populations

McLaughlin_2005

3

Autism

13, 14, 17

both

MR, mood
disorder

27 to 41

both

MR

28, 36, 39

NSP category
Personal
responsibility
Personal
responsibility
Personal
responsibility

Maintenance
Effect

Strong support
Strong support

limited support
Strong support
Strong support

n/a

n/a

Strong support

Strong support

n/a

Generalisation
Effect

Maintenance
Effect

limited support

limited support

n/a

no

Strong support
limited support

Strong support
Strong support

n/a

n/a

n/a

Strong support

SMRS
Total

Main
Effect

Generalisation
Effect

Maintenance
Effect

3

Unknown

Strong support

n/a

2

Beneficial

n/a

n/a

2

Beneficial

n/a

n/a
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Development of independent organisational skills and other behaviours
Demographics
ages of ASD
Article reference
S's
N population sex
co-morbidity

Generalisation
Effect

Appendix C: Table 1. continued
Challenging behaviour- Prevention
Demographics
Article reference
Adelinis_1999
Blair_2007
Crozier_2007
McLaughlin_2005

N
1
1
1
3

population
Autism
Autism
Autism
Autism

sex
M
M
M
both

Piazza_1998

2

Autism

both

Reed_2005
Reese 1998
Richman_1998
Roberts-Gwinn_2001

1
1
1
1

Autism
Autism
Autism
Autism

M
M
F
M

Britton_2002

Paterson_2007

2

2

Autism

Autism

Autism

F

M

M

MR
severe MR,
Cornelia de
Lange
syndrome;
ADHD,
Moderate MR,
severe
esophagitis
MR, Seizure
Disorder
MR
MR

MR

ages of ASD
S's
27
6
5
28, 36, 39

NSP category
Problem behaviour
Problem behaviour
Problem behaviour
Problem behaviour

SMRS
Total
2
2
2
2

Main
Effect
Beneficial
Beneficial
Beneficial
Beneficial

Generalisation
Effect

Maintenance
Effect

n/a
n/a
n/a

Strong support

Strong support
Strong support
Strong support

n/a

17, 5

Problem behaviour

2

Beneficial

n/a

n/a

8
26
27
11

Problem behaviour
Problem behaviour
Problem behaviour
Problem behaviour

2
2
2
2

Beneficial
Beneficial
Beneficial
Beneficial

n/a
n/a
n/a
n/a

Strong support
Strong support
Strong support

26

Restrictive, repetitive,
patterns of behaviour,
interest, or activity

2

Beneficial

n/a

n/a

5, 6

Restrictive, repetitive,
patterns of behaviour,
interest, or activity

2

Beneficial

Strong support

Strong support

6, 7

Restrictive, repetitive,
patterns of behaviour,
interest, or activity

2

Beneficial

limited support

limited support

n/a
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Foxx_2004

1

co-morbidity
MR
MR

Appendix C: Table 1. continued
Challenging behaviour- Reduction
Demographics
Article reference

N

population

sex

Shabani_2006
McCord_2001

1
1

Autism
Autism

M
F

co-morbidity
MR & Type 2
Diabetes
profound MR

ages of ASD
S's
18
43

NSP category
Sensory or
emotional regulation
Problem behaviour

SMRS
Total

Main
Effect

Generalisation
Effect

Maintenance
effect

2
2

Beneficial
Beneficial

Strong support
Strong support

Strong support
Strong support
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Comments
N1.
SS data not provided by NSP
N2.

Data received from NSP

N3.

Data received from NSP

N4.

Data received from NSP

N5.

Data from NSP (originally in
NZ list)

N6.

Data from NSP (originally in
NZ list)

N7.

Data from NSP (originally in
NZ list)

N8.

Data received from NSP

N9.

Data from NSP (originally in
NZ list)

N10.

Data from NSP (originally in
NZ list)
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