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Abstract 

Objective: To examine teachers’ knowledge and use of empirically supported treatments (ESTs) 

for children with ASD, and the extent to which they deem them socially valid in general 

education settings.  

Method: 155 general education teachers completed an online survey examining knowledge, use, 

and perceived social validity of ESTs targeting school readiness skills. Sources of information 

accessed and the relationship of knowledge, use, and social validity with demographic variables 

was investigated. 

Results: Teachers reported knowledge of, and were using, all ESTs. ESTs were used more 

frequently than non-ESTs. Knowledge, use, and social validity of ESTs were strongly associated. 

Teachers reported accessing a range of sources of information, with varying degrees of trust 

placed in these sources.  

Conclusion: Teacher knowledge of available ESTs for children with ASD is linked to their use. 

Increasing awareness of social validity of ESTs, and how they can be successfully translated into 

classroom settings will influence uptake.  

Key words: 

ASD, evidence-based practice, education, empirically supported treatments, social validity, 

teachers 
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1.0 Introduction 

Autism spectrum disorder (ASD) is a lifelong neurodevelopmental disorder in which 

individuals present with impairments in social-communication skills and restricted and repetitive 

patterns of behaviours. 1 In Australia, children with ASD are largely educated in general 

education classrooms. In fact, results of a recent survey conducted with 1500 families of children 

with ASD found this to be true for 73% of children in the sample.2 With such a high proportion 

of children with ASD being educated in these environments, and the long hours spent in schools 

daily, general education teachers are well placed to support the development of a range of skills 

in these students.3 In Australia, compulsory schooling is required for children aged between five 

and six years to 16 years,4 with the first year of schooling, formally known as the foundation 

year, available to children turning five by June 30 of that year (April 30 for Victoria). While not 

compulsory in all states, the foundation year acts as an introduction to school and helps children 

develop skills (e.g., literacy, numeracy) prior to their entry into year one.4, 5 With a reported 31% 

of children with ASD educated in general education settings not receiving additional school 

funded support in the classroom (see ref. 2) it is crucial that teachers are equipped with the tools 

and resources to best support their development. This is particularly salient as children transition 

into the foundation year, with early school experiences for all children thought to impact later 

development and well-being.6, 7  

As recognised in ecological theories,8, 9 child development is influenced by the cultural 

and environmental systems in which the child exists. These environmental systems include 

influences from the school, peers, and teachers with whom the child will have direct contact. 

This fact further reinforces the previously mentioned notion that teachers are well placed to 

support the development of a range of skills in children with ASD as they transition to school. 
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The emphasis on equipping teachers to best support children with disabilities is outlined in a 

2012 report by the Productivity Commission into Australia’s Schools Workforce.10 The report 

specified that preparing teachers to respond to the needs of children with disabilities is ‘to the 

benefit of all children’ (p.262)10, a sentiment that is reflected in both Every Student Succeeds Act 

(ESSA)11 and Individuals with Disabilities Education Improvement Act (IDEIA)12. In supporting 

students with ASD, teachers will benefit from knowledge and use of a number of interventions 

identified in research as demonstrating positive outcomes for this population. 

1.1 Identifying empirically supported treatments for the transition to school 

In the field of education several terms such as ‘best-practice’, ‘recommended practice’, 

‘evidence-informed practices’, and ‘research-based practices’ are used to describe teaching 

practices which have at least preliminary research evidence.13 Further, the term evidence-based 

practice (EBP) has been used to describe both interventions that have demonstrated efficacy and 

clinical utility, and a decision-making framework. This framework involves users (e.g. teachers, 

psychologists, speech pathologists) integrating the best available research, with their own clinical 

or professional experience, while considering client characteristics to deliver high quality 

services to clients.14, 15, 16 For this paper, we use the term empirically supported treatments 

(ESTs) to refer to effective interventions (here on referred to as effective treatments), and the 

term EBP to describe the decision-making framework. It is important to highlight that although 

some overlap might occur between ‘best-practices’ and ‘research-based practices’ in education, 

and ESTs in allied health and medicine, these ‘research-based practices’ are typically not subject 

to the same level of rigor for determination as ESTs.13  

In the field of ASD research, substantial work has been done to identify ESTs for use 

with this population, which have the potential to be implemented in education settings. Drawing 
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on the findings of the National Professional Development Centre (NPDC) review of available 

ASD treatments,17 Fleury et al.18 identified a subset of ESTs with the most relevance to children 

starting school (five to six years). These ESTs largely target a group of skills or behaviours 

commonly referred to as ‘school readiness’ skills. Reduced school readiness might be identified 

in children with ASD as they transition to school, with acquisition of these skills impacted by 

their unique characteristics. 19, 20, 21 Early definitions of school readiness skills identify these as 

the critical or functional skills which help to prepare children for a range of environments, such 

as school; or describe them as the pre-requisite skills which precede acquisition of academic 

skills. 22, 23, 24 School readiness skills can be considered preparatory and ideal to have prior to 

entry into school however, as mentioned, this may not be the case where students are identified 

as having a disability such as ASD.25  

Fleury et al. 18 further defined these school readiness skills across four categories: 

classroom behaviour (e.g. following directions), social-communication and social interaction 

(e.g. requesting), and challenging behaviours (e.g. refusal to participate). For the complete list of 

ESTs identified in Fleury et al.18 please see Table 1. The NPDC developed online training 

modules following their review (see ref. 26), with a focus on providing educators with step-by-

step guides around using ESTs with learners with ASD. Further, these free modules can 

contribute to ongoing professional development requirements of educators.26 Despite these 

efforts to highlight available ESTs, and governmental emphasis on the use of treatments that are 

based on research evidence (see refs. 12 and 27), little is known about the uptake of these 

treatments.  
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Table 1 

Treatments targeting school readiness skills identified in Fleury et al.24 and definitions of 
practices used 
 
Treatment Name Cat. Definition 
Antecedent-based 
intervention 

EST Arrangement of events or circumstances that precede the 
occurrence of an interfering behaviour and designed to lead to the 
reduction of the behaviour. 

Differential 
reinforcement* 

EST These behavioural bases strategies focus reinforcement or positive 
consequences for behaviours that are incompatible with, 
alternative to, or lower rates of interfering behaviours in order to 
reduce its occurrence and replace with more functional 
behaviours. 

Discrete trial 
teaching* 

EST One on one instruction over massed trials aimed at teaching 
skills/behaviours systematically. 

Exercise* EST Promotion of physical activity in order to reduce challenging 
behaviours and increase appropriate behaviours. 

Functional 
behaviour 
assessment* 

EST Collection of information about a challenging behaviour in order 
to learn the underlying function or purpose. 

Functional 
communication 
training* 

EST Replacement of challenging behaviour that is driven by 
communication needs, with more appropriate communication 
which accomplishes same target. 

Modelling EST Demonstration of desired target behaviour that results in imitation 
of the behaviour by the learner and that leads to the acquisition of 
the imitated behaviour. Modelling is often combined with other 
strategies such as prompting and reinforcement. 

Music Therapy USP Songs and music used as a medium through which student’s goals 
may be addressed. 

Parent-
implemented 
intervention 

EST Parents provide individualised intervention to their child to 
improve/increase a wide variety of skills and/or to reduce 
interfering behaviours. Parents learn to deliver instructions in their 
home and/or community through a structured parent training 
program. 

Peer-mediated 
instruction and 
intervention  

EST Typically developing peers interact with and/or help children and 
youth with ASD to acquire new behaviour, communication and 
social skills by increasing social and learning opportunities within 
natural environments. Teachers/service providers systematically 
teach peers strategies for engaging children and youth with ASD 
in positive and extended social interactions in both teacher-
directed and learner-initiated activities. 

Prompting EST Verbal, gestural, or physical assistance given to learners to assist 
them in acquiring or engaging in a targeted behaviour or skill. 
Prompts are generally given by an adult or peer before or as a 
learner attempts to use a skill. 
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Reinforcement EST An event, activity, or other circumstance occurring after a learner 
engages in a desired behaviour that leads to the increased 
occurrence of the behaviour in the future. 

Response 
interruption and 
redirection 

EST Introduction of a prompt, comment, or other distracters when an 
interfering behaviour is occurring that is designed to divert the 
learner’s attention away from the interfering behaviour and results 
in its reduction. 

Scripting EST A verbal and/or written description about a specific skill or 
situation that serves as a model for the learner. Scripts are usually 
practiced repeatedly before the skill is used in the actual situation. 

Self-management EST Instruction focusing on learners discriminating between 
appropriate and inappropriate behaviours, accurately monitoring 
and recording their own behaviours, and rewarding themselves for 
behaving appropriately. 

Technology-aided 
instruction and 
intervention 

EST Instruction or interventions in which technology is the central 
feature supporting the acquisition of a goal for the learner. 
Technology is defined as “any electronic item/ equipment/ 
application/or virtual network that is used intentionally to 
increase/maintain, and/or improve daily living, work/productivity, 
and recreation/leisure capabilities of adolescents with autism 
spectrum disorders” (Odom, Thompson, et al., 2013). 

Time delay EST In a setting or activity in which a learner should engage in a 
behaviour or skill, a brief delay occurs between the opportunity to 
use the skill and any additional instructions or prompts. The 
purpose of the time delay is to allow the learner to respond without 
having to receive a prompt and thus focuses on fading the use of 
prompts during instructional activities. 

Touch Therapy USP Systematic touch or massage. 
Video-modelling EST A visual model of the targeted behaviour or skill (typically in the 

behaviour, communication, play, or social domains), provided via 
video recording and display equipment to assist learning in or 
engaging in a desired behaviour or skill. 

Visual supports EST Any visual display that supports the learner engaging in a desired 
behaviour or skills independent of prompts. Examples of visual 
supports include pictures, written words, objects within the 
environment, arrangement of the environment or visual 
boundaries, schedules, maps, labels, organization systems, and 
timelines. 

 
Note: Cat. = category, EST = empirically supported treatment, USP = unsupported practice 
Definitions were taken from ref. 23  
* indicates where a definition was modified from what appears in ref. 23 
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1.2 Teachers’ knowledge and use of empirically supported treatments 

 There is a dearth of information on general education teacher uptake of ESTs. However, 

a small number of studies conducted with special education teachers might provide insight into 

the extent to which education professionals utilise ESTs. Carter et al.28 surveyed a population of 

Australian special school educators and found that while many ESTs were being implemented in 

classrooms, several non-ESTs (e.g., perceptual motor programs) were being used at least once a 

week by approximately half the population surveyed. Similarly, mixed results were found by 

Borders et al.29 in their investigation of familiarity and use of ESTs by special educators of 

children with hearing impairments and a comorbid diagnosis of ASD. Familiarity with ESTs 

ranged between 20-100%, however for 16 ESTs that were rated as familiar to teachers, less than 

half of these respondents reported using these in the classroom. A further study by Hess et al.30 

surveyed both special education and general education (17% of sample) public school teachers in 

one American state. Hess et al.30 reported that less than 10% of the treatments used by 

participants were classified as an EST, at the time of the study.  

While the available research with special education teachers suggests that both ESTs and 

non-ESTs are being utilised, fundamental differences in the pre-service training received by 

special educators, and differences in the settings and capacity with which they support students 

with ASD, might limit the generalisability of these findings to general educators. For example, in 

Australia, special education teachers are required at a minimum to hold an undergraduate degree 

in teaching which a major in special education, with many states requiring further postgraduate 

training. General educators who do not receive this additional training are likely to be less 

familiar with ESTs for students with a disability. Further, while special education teachers might 

be employed in general education schools, the manner in which they provide support to students 
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with additional needs in the classroom differ from that of a general education teacher. For 

example, a special education teacher providing small group and one on one instruction will likely 

have more opportunities to implement ESTs compared to the general education classroom 

teacher. Although the research with special education teachers does begin to shed some light on 

the current awareness and uptake of these ESTs, the differences in training and context highlight 

the need for further research with general education teachers.  

Similarly, evidence from early intervention providers within Australia has indicated that 

staff surveyed used a combination of both ESTs and non-ESTs, however ESTs were 

implemented more frequently overall compared to non-ESTs.31, 32 Paynter et al.32 also 

highlighted the importance of understanding the sources of information professionals draw from, 

with the potential for trusted sources to relay both inaccurate and accurate information regarding 

ESTs. In addition to the research reviews and AFIRM modules discussed above, good practice 

guidelines are available in early intervention which provide some guidance for teachers (see refs. 

33 - 35). The extent to which these sources are utilised by teachers and educators more broadly 

has, however, received little attention. Personal factors, such as experience and training, might 

also be significant in determining teachers’ awareness and uptake of ESTs and similarly deserves 

attention.32 The literature in special education and early intervention appears to suggest that 

despite the identification of ESTs, teachers continue to use a combination of both ESTs and non-

ESTs in their classrooms, however this is yet to be investigated in general education settings. 

The disconnection that exists between available ESTs and their implementation in education 

settings appears to reflect the research to practice gap that is frequently cited in ASD research36, 

37 and provides an opportunity for investigation in general education settings when seeking to 

improve teachers’ ability to support students with ASD. 
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1.3 Social validity as a barrier to EST uptake 

A possible explanation for the disconnection cited above is the perceived social validity 

of ESTs for education settings.38, 39 Social validity refers to the acceptability of the goals, 

procedures and outcomes of interventions.40, 41 As Greenway et al.42 emphasized, increasing 

awareness around the perspectives of teachers, and the influence of the context in which they 

work, is important in understanding their use or non-use of ESTs. With a lack of ‘fit’ between 

available ESTs and students cited as a barrier to uptake (see ref. 43), more information on social 

validity of ESTs is warranted. Callahan et al.44 in their research surveying special education 

teachers, parents, and school administrators to identify the social validity of specific components 

(e.g. use of individualised programming, use of reinforcement) of public school ASD programs, 

reported high ratings of components across the sample.  While this is encouraging, increased 

efforts to evaluate and disseminate social validity findings in research are needed, with less than 

27% or articles included in the NPDC17 and National Standards Project (NSP)45 reviews, 

reporting this outcome (see ref. 39).  

1.4 Research aim and questions 

EST use in general education settings has the potential to benefit students with ASD, and 

their use by teachers is supported by governmental initiatives (see refs. 12 and 27). 

Unfortunately, with limited research in the area, it is difficult to ascertain the current knowledge 

and use of ESTs by teachers in these settings. Further investigation is warranted, as the use of 

non-ESTs is a drain on resources at best, and harmful to children at worst.46 As such, the aim of 

this study was to investigate the knowledge, use, and perceived social validity of the most 

recently identified ESTs that target school readiness outcomes in a sample of Australian general 

education teachers, teaching the foundation year of school. ESTs targeting school readiness skills 
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were selected, as previously mentioned, due to their potential to influence child outcomes during 

the critical transition to school period. The following research questions were addressed: 

1. What is general educations teachers’ knowledge, use, and perceptions on social 

validity for ESTs which target school readiness skills in children with ASD?  

2. What sources of information are teachers accessing in selecting ESTs and how 

trustworthy do they rate these sources?  

3. What factors are associated with teachers’ knowledge, use, and perceptions regarding 

the social validity of ESTs?  

Based on previous research (see refs. 31 and 32) it was hypothesised that greater knowledge of 

ESTs would be related to increased use. It was further hypothesised that greater knowledge and 

use of ESTs would be associated with increased ratings of social validity.  

 2.0 Method 

2.1 Design 

 The study was conducted with the approval of the Human Research Ethics Committee of 

the authors’ University (2016/296). We employed a survey methodology, with a sample of 

Australian general education foundation year teachers to answer our research questions. The 

online survey was created and completed using the Survey Monkey software, with data collected 

over a period of three months, during terms two and three of the school year. 

2.2 Participants and procedure 

Five organisations and groups (private teacher groups, teachers’ unions/ federations) on 

the social media site Facebook were contacted to determine their willingness to distribute the 

online survey. Two private teacher groups agreed to distribute the link to members. Additionally, 

individuals within the authors professional networks agreed to distribute surveys. As a generic 
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link was used to access the surveys, we were unable to determine the proportion of participants 

from each recruitment avenue. After accessing the survey via the link provided, participants first 

read the information sheet, and were required to indicate consent before proceeding. To be 

eligible for inclusion in the study, teachers were required to be teaching in a general education, 

foundation year classroom. Teachers were also required to be currently teaching or having 

previously taught a child with ASD. Participants then completed the survey which took 

approximately 20 minutes. All survey responses were anonymous.  

The demographic information for 155 participants is presented in Table 2. Most 

participants were female (96.10%), between the ages of 36-50 years who taught a mixture of 

foundation year only (81.90%) and foundation year and year one (28.10%) classes. Most 

respondents had completed a university degree (Bachelor qualification) and had been working as 

a teacher for over 20 years. Of those surveyed, 91.60% were teaching a child with ASD at the 

time of the survey, with the remaining participants reporting having previously taught a child 

with ASD. Overall, participants primarily taught across the state of Queensland Australia 

(population of approximately 4,985,504)47, at schools in metropolitan locations, and worked in 

government funded general education schools. The proportions of participants in each setting -  

mainstream, independent, and catholic (separate education system in Australia) - were consistent 

with statistics which highlight that more children are educated in government funded schools 

than non-government schools (catholic and independent).48 Participants varied in the number of 

children they had taught with ASD, with 41.9% reporting having taught between five and 10 

children with ASD throughout their career (37.4% had taught over 10, and 20.6% less than five). 

Most participants (82.6%, n = 128) reported accessing at least one form of training specific to 

ASD during their careers, with the most commonly accessed training being multiple workshops 
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(29.7%) and online training modules (22.6%). All participants reported having some knowledge 

of ASD (M = 4.79, SD = 1.24), rated on a seven-point Likert scale where 1 = no current 

knowledge, and 7 = excellent knowledge. 

2.3 Measures 

 The online survey comprised 21 questions, including a demographics section and two 

scales, described below. For a copy of the survey tool, please contact the first author.  

2.3.1 Demographics. Questions included age bracket, school location and type taught at, highest 

academic qualification, ASD specific training, number of children with ASD taught, and time in 

profession.  

2.3.2 Knowledge, use, and social validity of treatments. The scale used was an adapted 

version of the Early Intervention Practices Scale (see ref. 31 and 32 for scale development) and 

drew on treatments identified by Fleury et al.,18 with definitions provided. While Fleury et al.18 

originally included 21 treatments (18 ESTs, three non-ESTs), the authors excluded behaviour 

momentum therapy (a non-EST). This decision was reached after initial pilot testing by the 

second, third, and fourth authors, who have considerable experience in educational support for 

students with ASD, determined that the definition provided would be unfamiliar to teachers. All 

definitions provided to participants were drawn from the Wong et al.17 review, with six of these 

modified to better reflect the language used in schools, by teachers.  

Knowledge and use were both rated on five-point Likert scales (Knowledge: 0 = Very Little ‘I 

know nothing about this practice’, 1 = To a slight extent ‘I have heard of this practice’, 2 = To a 

moderate extent ‘I know a little about this practice’, 3 = To a Great Extent ‘I have a good amount 

of knowledge of this practice’, 4 = To a Very Great Extent ‘I know a great deal and could 

instruct others on this’; Use: 0 = Never ‘I do not use this practice’, 1 =  On Rare Occasions ‘Less   



EMPIRICALLY SUPPORTED TREATMENTS FOR STUDENTS WITH ASD    14 
 

Table 2 

Participant demographics  

Participant Demographics % (n) 
Age Bracket (years) 

Under 25 
26 - 35 
36 - 50 
Over 50 

 
5.20 (8) 

23.20 (36) 
47.10 (73) 
24.50 (38) 

State/Territory Employed in 
Queensland 
Western Australia 
New South Wales 
South Australia 
Victoria  
Northern Territory 

 
74.20 (115) 

2.60 (4) 
2.60 (4) 
3.20 (5) 

16.80 (26) 
0.60 (1) 

Location 
Regional 
Metropolitan  

 
46.50 (72) 
53.50 (83) 

School System 
Independent 
Government 
Catholic 
Other  

 
21.30 (33) 
67.70 (105) 
10.30 (16) 
0.60 (1) 

Highest Academic Qualification 
Certificate (e.g. Tafe) 
Diploma (e.g. Tafe) 
Bachelor Degree 
Postgraduate Degree 

 
1.20 (2) 
3.10 (5) 

66.50 (103) 
29.00 (45) 

Number of Years in Profession 
Less than one year 
1 - 2  
3 - 5  
6 - 10  
11 - 20  
Over 20  

 
0.60 (1) 
4.50 (7) 

13.50 (21) 
23.90 (37) 
27.70 (43) 
29.70 (46) 

Class Size  
Less than 10 
10 - 15 children 
16 - 20 children 
21 - 25 children 
26 - 30 children 

 
4.50 (7) 
4.50 (7) 

20.00 (31) 
52.30 (81) 
18.70 (29) 
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than once per week’, 2 = Sometimes ‘one or more times a week, but not every day’, 3 = Often 

‘about once per day’, 4 = Frequently ‘more than once per day’). To assess teachers’ perceptions 

of social validity an additional rating was collected for each intervention (0 = Not Applicable 

‘Not appropriate or feasible for my classroom’, 2 = Somewhat Applicable ‘Somewhat applicable 

and feasible for my classroom’, 4 = Definitely Applicable ‘Definitely appropriate and feasible 

for my classroom’). Ratings for the 18 ESTs were averaged for knowledge, use, and social 

validity to create three scales (knowledge of ESTs, use of ESTs, and social validity of ESTs), 

each having good internal reliability (Cronbach’s a = 0.94, 0.90, and 0.92, respectively).  

2.3.3 Sources of information. The Sources of Information scale was modified from a version 

used by Carlon et al.49 The scale included 16 items that identified possible sources of information 

that teachers might access when learning about interventions used for children with ASD (e.g., 

school administration, other teachers) rated on a dichotomous yes/no as to whether participants 

received information from each. Additionally, when participants indicated a source had been 

used, they were asked to complete a 5-point rating of trust (1 = Not at All Trustworthy to 5 = 

Very Trustworthy) for each source. For the full list of sources, please refer to Table 4.  

2.4 Plan for analyses 

To address our first research question, descriptive statistics for knowledge, use, and perceived 

social validity of the 18 ESTs and two non-ESTs were calculated. Further, to assess the 

relationship between knowledge, use, and social validity of ESTs only, correlational analyses 

were performed using the averaged total scale scores. To address our second research question, 

descriptive statistics for sources of information, and their perceived trustworthiness were also 

performed. Our third research question was addressed using a series of one-way ANOVAs, 

comparing each participant’s mean response to knowledge, use, and social validity for the 18 



EMPIRICALLY SUPPORTED TREATMENTS FOR STUDENTS WITH ASD    16 
 

ESTs across pre-determined groups based on participant demographics (training received, 

number of years teaching, and number of years working with students with ASD). All post-hoc 

group comparisons were performed using the Tukey method, which controls from familywise 

error. 

3.0 Results 

3.1 Data screening 

The initial data set included 194 cases, however nine participants were removed based on 

inclusion criteria, with an additional 30 removed as they did not proceed beyond participant 

demographics. These participants were excluded from all analyses (including demographics). Of 

the remaining 155 participants, 109 completed the entire survey. Missing values analysis 

revealed non-completions at the item level (25.8% to 31.6%), however data were missing 

completely at random (Little’s MCAR test Chi-Square = 459, df = 414, p = .061), leading to the 

decision to use listwise deletion (see ref 50). Further, as total scale scores were used in analysis, 

listwise deletion ensures that only participants with complete responses to scales were included, 

where relevant. Inspection of box plots identified thirteen potential outliers. Upon closer 

investigation, seven of these were found to be instances of careless responding of participants 

(e.g., participants had selected the same response for all items), and as such were removed from 

the analyses. The remaining outliers were retained as they appeared to be genuine data points. 

Data were screened for assumptions for parametric analysis. Assumptions of normality were 

violated for four demographic variables used for group comparisons (Shapiro Wilk’s p < .05). 

Investigation of these variables showed positive kurtosis among some of the groups, however no 

transformations were performed due to the ANOVAs robustness against such violations.51 No 

other violations of assumptions for correlations or ANOVAs were detected.  
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3.2 Knowledge, use, and social validity of treatments 

Descriptive statistics for the use, knowledge, and social validity of the 18 ESTs, and two 

non-ESTs for remaining participants are reported in Table 3. Teachers reported using all ESTs 

and non-ESTs at least some of the time. The most frequently used treatments, reported as being 

used either sometimes, often, or frequently (in order from most to least) were visual supports (M 

= 3.19), modelling (M = 2.99), reinforcement (M = 2.95), prompting (M = 2.86), and response 

interruption and redirection (M = 2.47). These five treatments are all ESTs. The least used 

treatments used multiple times a week (but not every day) were (in order from least to most): 

video modelling (M = 0.68), touch therapy (M = 0.98), parent implemented intervention (M = 

1.14), music therapy (M = 1.20), and self-management (M = 1.25). Music therapy and touch 

therapy are non-ESTs. As shown in Table 3, no treatment was used by all respondents, regardless 

of classification as an EST or non-EST. 

Participants reported having at least some knowledge of all ESTs and non-ESTs. The 

interventions for which participants reported highest knowledge - having a great extent to very 

great extent of knowledge (in order from most to least) - were visual supports (M = 3.34), 

reinforcement (M = 2.94), modelling (M = 2.79), prompting (M = 2.68), and response 

interruption and redirection (M = 2.38). The interventions participants reported being least 

familiar with – between slight to moderate knowledge (in order from least to most) - were video 

modelling (M = 1.02), parent implemented intervention (M = 1.35), touch therapy (M = 1.46), 

time delay (M =1.48), and functional communication training (M = 1.50). 

Participants were also asked to rate social validity of ESTs and non-ESTs, indicating the 

extent to which they would found the intervention applicable for use in their classroom. Those 

rated as most applicable (between somewhat and definitely applicable) in the classroom setting 
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Table 3 

Overall mean use, knowledge, and social validity scores for ESTs  

 
Note. Freq = frequency of participants who responded they “never” used this practice, EST = empirically supported treatment, N = 

non-EST.  

    Use  Knowledge   Social Validity 
Intervention Practice  Cat. n M (SD) Freq.  n M (SD)  n M (SD) 

Visual Supports EST 105 3.19 (1.08) 4  106 3.34 (0.87)  103 3.34 (1.00) 
Modelling EST 106 2.99 (1.12) 7  107 2.79 (1.12)  104 3.05 (1.20) 
Reinforcement EST 105 2.95 (1.07) 5  106 2.94 (1.00)  103 3.10 (1.06) 
Prompting EST 105 2.86 (1.16) 6  107 2.68 (1.17)  105 3.05 (1.00) 
Response interruption/redirection EST 105 2.47 (1.34) 14  106 2.38 (1.27)  103 2.82 (1.23) 
Exercise EST 106 2.18 (1.32) 18  107 2.18 (1.32)  104 2.48 (1.31) 
Differential reinforcement EST 106 2.01 (1.40) 23  107 1.86 (1.36)  104 2.42 (1.31) 
Antecedent-based intervention EST 106 1.96 (1.41) 24  107 1.98 (1.35)  104 2.31 (1.37) 
Functional behaviour assessment EST 105 1.90 (1.33) 23  108 2.13 (1.36)  104 2.38 (1.27) 
Scripting EST 103 1.76 (1.32) 23  105 2.02 (1.29)  101 2.16 (1.35) 
Functional communication training EST 106 1.51 (1.37) 35  107 1.50 (1.33)  104 1.92 (1.33) 
Discrete Trial Teaching EST 107 1.50 (1.40) 39  106 1.52 (1.40)  104 1.83 (1.30) 
Peer-mediated instruction and 
intervention EST 106 1.44 (1.27) 35  107 1.52 (1.25)  104 2.03 (1.39) 

Time delay EST 105 1.41 (1.31) 37  106 1.48 (1.32)  102 1.80 (1.37) 
Technology-aided instruction and 
intervention EST 105 1.35 (1.27) 40  106 1.58 (1.27)  103 1.91 (1.35) 

Self-management EST 104 1.25 (1.32) 43  106 1.52 (1.29)  104 1.73 (1.36) 
Music Therapy N 106 1.20 (1.25) 41  107 1.57 (1.27)  104 1.78 (1.39) 
Parent-implemented intervention EST 106 1.14 (1.35) 51  107 1.35 (1.33)  104 1.69 (1.46) 
Touch Therapy N 105 0.98 (1.28) 55  105 1.46 (1.40)  103 1.43 (1.43) 
Video Modelling EST 104 0.68 (1.05) 66  106 1.02 (1.25)  103 1.46 (1.39) 
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were visual supports (M = 3.34), reinforcement (M = 3.10), modelling and prompting (M = 3.05), 

and response interruption and redirection (M = 2.82). Those rated as being least applicable (not 

at all applicable to somewhat applicable) to the classroom were touch therapy (M = 1.43), video 

modelling (M = 1.46), parent implemented intervention (M = 1.69), self-management (M =1.73), 

and music therapy (M = 1.78).  

3.3 Correlations between overall mean knowledge, use and social validity 

A strong positive correlation was found between the overall scale scores of mean use and 

knowledge of ESTs, r = 0.795, p < .001; mean use and social validity of ESTs, r = 0.773, p < 

.001; and mean knowledge and social validity of ESTs r = 0.556, p < .001. A weak positive 

correlation was found between participants’ self-reported current knowledge of ASD and mean 

use of ESTs r = 0.289, p = .004; and a moderate positive correlation was found between self-

reported current knowledge of ASD and mean knowledge of ESTs, r = 0.483, p < .001.  

3.4 Sources of information 

Participants rated personal experience as the most trusted source of information (M = 

4.53) between somewhat and very trustworthy, with 67.1% of participants reporting using 

personal experience (see Table 3). The most frequently accessed, as well as next highly trusted, 

source of information however, were parents of children with ASD (68.4%, M = 4.18), followed 

by therapists (67.7%, M = 4.45), and other teachers (67.1%, M = 4.46). The least commonly 

accessed sources were complementary and alternative medical practitioners (CAMs) (33.5%), 

newsletters (40%), medical doctors (47.7%) and social media (49%). The least trusted sources 

were social media (M = 2.67), friends and relatives (M = 2.89), CAMs (M = 3.00) and 

newsletters (M = 3.06) and were rated between untrustworthy and neither trustworthy nor 

untrustworthy. For more information, refer to Table 4.  
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Table 4 

Sources of information accessed when learning about interventions used for children with ASD by teachers and their average trust 

rating.  

Source Mean trust rating (SD) Received information (%) Trustworthiness Rating Frequency 

   1 2 3 4 5 

Personal experience 4.53 (0.59) 67.1 0 0 5 39 60 

Other teachers 4.46 (0.54) 67.1 0 0 2 52 50 

Therapists 4.45 (0.73) 67.7 1 1 6 39 58 

Specialist advisor within your school system 4.44 (0.71) 65.8 0 3 4 40 55 

Autism associations and websites (e.g. Positive 

Partnerships) 4.35 (0.87) 58.7 

1 3 9 28 50 

Parents of children with ASD 4.18 (0.67) 68.4 0 3 7 64 32 

Research literature (e.g. journal articles) 4.13 (0.71) 63.2 0 2 13 53 30 

School administration 3.81 (0.83) 66.5 1 6 23 55 18 

Medical Doctors  3.76 (1.08) 47.7 2 9 15 27 21 

Print media (e.g. books and newspapers) 3.33 (0.93) 58.7 2 15 33 33 8 

Information from general internet searches (e.g. google) 3.10 (0.97) 58.1 6 16 35 29 4 

Newsletters 3.06 (0.90) 40.0 3 13 24 21 1 

Complementary and alternative medicines (e.g. 

naturopath) 3.00 (1.10) 33.5 

4 16 11 18 3 

Friends/Relatives 2.89 (1.11) 51.0 10 17 30 16 6 

Social Media 2.67 (1.11) 49.0 15 16 26 17 2 
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Note. n = 109 

Frequency with which participants rated sources as not at all trustworthy – very trustworthy also included. Ranked according to 

trustworthiness. 
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3.5 Group comparisons with demographics 

 3.5.1 ASD specific training. Participants with training reported significantly higher use 

of ESTs compared to participants with no training, t (103) = 4.59, p < .001, d = 0.80. Participants 

who had accessed training also reported significantly higher levels of knowledge than 

participants with no training, t (103) = 3.80, p < .001, d = 0.88. No significant differences were 

found between groups for social validity, t (103) = 1.03, p = .306, d = 0.25. Group means are 

presented in Table 4. 

3.5.2 Number of years teaching. Mean use of ESTs was found to be statistically different 

between groups, F (4,93) = 3.96, p = .005, ηp2 = 0.13. Teachers with over 20 years of experience 

reported higher use of ESTs than those with between 11 and 20 years (p = .025) using Tukey’s 

post hoc analysis. No other group differences were found. Reported mean knowledge of ESTs 

approached significance between groups, F (4,93) = 2.39, p = .056, ηp2 = 0.08. Reported mean 

social validity of ESTs significantly differed between groups, F (4,93) = 2.51, p = .047, ηp2 = 

0.10, however further investigation of Tukey’s post hoc analyses did not reveal any group 

differences. See Table 4. for group means. 

3.5.3 Number of children with ASD taught (career).  Use of ESTs was not found to 

significantly differ between groups, F(2,95) = 2.51, p = .087, ηp2 = 0.05. Differences in reported 

knowledge of ESTs were found between groups: F (2,95) = 4.13, p = .019, ηp2 = 0.07. Teachers 

who had taught over 10 students with ASD reported significantly higher knowledge than 

teachers who had taught less than 5 students with ASD (p =.027) using Tukey’s post hoc 

analysis. No other group differences were found. Reported social validity of ESTs was not found 

to differ between groups, F (2,95) = 1.77, p = .175, ηp2 = 0.04. See Table 5. for group means. 
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Table 5 

Group means for overall use, knowledge, and social validity of ESTs according to demographic variables. 

 
  Training   Years teaching  No. of children taught 

   Yes No  1 – 2 3 – 5 6 – 10  11 – 20  20+   Less than 5 5 – 10  Over 10 

 n 82 23  4 10 27 27 30  19 44 35 

Use 
M 

SD 

2.22 

 (0.85) 

1.32  

(0.75) 

 1.33 

 (0.97) 

1.67  

(0.85) 

2.11  

(0.73) 

1.66  

(0.61) 

2.20  

(0.56) 

 1.84  

(0.69) 

1.81  

(0.71) 

2.15  

(0.69) 

 Range 0.39 – 4.00 0.22 – 3.06  0.50 – 2.61 0.39 – 3.39 0.78 – 3.22 0.67 – 3.56 1.33 – 3.39  0.50 – 2.89 0.39 – 3.39 0.78 – 3.56 

Knowledge 
M 

SD 

2.10 

 (0.76) 

1.42 

(0.78) 

 1.19  

(0.89) 

1.78  

(0.91) 

2.19  

(0.83) 

1.83  

(0.84) 

2.22  

(0.70) 

 1.71  

(0.65) 

1.91  

(0.82) 

2.31 

(0.86) 

 Range 0.50 – 4.00 0.22 – 3.11  0.39 – 2.28 0.50 – 4.00 0.89 –4.00 0.50 – 3.78 0.61 – 3.61  0.39 – 2.72 0.61 – 4.00 0.50 – 4.00 

Social 

Validity 

M 

SD 

2.34  

(0.74) 

2.14 

 (0.88) 

 2.01  

(1.16) 

1.86  

(0.90) 

2.52  

(0.76) 

2.11  

(0.75) 

2.49  

(0.62) 

 2.27  

(0.74) 

2.18  

(0.79) 

2.50 

(0.75) 

 Range 0.11 – 4.00 0.28 – 3.89  0.28 – 2.67 0.39 – 3.78 1.11 – 4.00 0.61 – 3.50 1.28 – 3.67  0.28 – 3.89 0.39 – 3.67 0.78 – 4.00 
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4.0 Discussion 

 We sought to investigate the extent to which a population of general education teachers 

know and use ESTs which target school readiness skills for children with ASD, determine 

perceived social validity of these ESTs, and investigate associations between these. In addition, 

sources of information accessed, and associations between knowledge, use, social validity of 

ESTs and demographic factors were explored. Both of our hypotheses were met, with knowledge 

and use of ESTs correlated, and perceived social validity of ESTs correlated with both use and 

knowledge. 

The finding that teachers in the current sample reported knowledge of all the treatments 

surveyed provides a promising foundation for work seeking to increase uptake of ESTs. While 

much of the research in the area has focused solely on use of ESTs and non-ESTs,28, 30 our study 

additionally investigated teachers reports of knowledge, focussing on those ESTs which have 

demonstrated efficacy for addressing school readiness skills. While knowledge does not always 

translate to use (see ref. 29), the findings are encouraging and are in line with the commitment to 

providing the best possible support to children with ASD, an important consideration during the 

early years of schooling.10, 12, 27  Our study is the first to highlight that general education 

teachers’, who are largely responsible for the education of children with ASD, were found to 

most frequently use those treatments classified as ESTs (e.g. modelling, reinforcement, 

prompting), with non-ESTs (e.g. music therapy, touch therapy) among the least used. Previous 

research in specialist settings (see refs. 28, and 30 - 32) has also found that service providers 

utilise both ESTs and non-ESTs in their practice. 

While these results are encouraging, it is important to highlight that music therapy and 

touch therapy, both non-ESTs, were used by 59% and 45% of participants respectively at least 
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some of the time. While Hess et al.30 suggests that the continued use of non-ESTs could be due, 

in part, to a lack of guidance for professionals when making decisions, the availability of easy to 

access online information in the form of research reviews (see ref. 23 and 45), and easy to 

understand websites (see ref. 52) undermines this assumption. However, as discussed below, it 

appears that teachers primarily seek out within school supports (e.g., other teachers, 

administration) when accessing information. Carter et al.28 proposed an alternate explanation, 

suggesting that while tertiary education courses do well to promote EST use, they are less adept 

at providing instruction around what not to use.  

This is the first study to investigate the relationship between perceived social validity of 

ESTs, and the knowledge and use of these ESTs among general education teachers. While the 

current study revealed strong correlations between these variables, the specific nature of their 

relationship is still to be determined. For example, knowledge of available strategies is a 

necessary foundation for potential use, and it may be that teachers with greater knowledge of 

specific ESTs are also more aware of how to make ESTs work in their classrooms, in turn 

increasing their use. Alternatively, greater social validity of treatments, or their ‘fit’ for the 

classroom, may influence teachers’ attitudes towards training in and adopting these treatments, 

thus increasing both their knowledge and use. If social validity is indeed found to be the key 

factor influencing knowledge and use of ESTs, researchers would do well to document examples 

of where ESTs have been implemented in classrooms with success and promoting this research 

among teacher networks. Further investigation of this relationship is therefore required.  

Teachers reported accessing a variety of sources when seeking information on 

interventions for children with ASD. Among the most commonly accessed sources were personal 

experience and other teachers, consistent with research that has found education professionals 
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often rely on within-school supports (e.g., personal experience, other teachers, school advisors) 

to determine what works in the classroom.13 Therapists (e.g., speech language pathologists) were 

also amongst the most highly accessed and trusted sources, with complementary and alternative 

medicines (e.g., naturopathy) and medical doctors amongst the least accessed and trusted 

sources. A small minority reported accessing and using sources of information where 

practitioners are likely to endorse and encourage non-EST use (e.g., complementary and 

alternative medicines), which highlights a challenge to uptake of ESTs by teachers. While over 

half (63%) of the teachers in the current study reported accessing the research literature, this does 

not appear to be translated into practice, with participants continuing to use non-ESTs (i.e., 

music therapy and touch therapy). Trembath, Paynter, Keen, and Ecker propose that the while 

research literature is available on ESTs, some professionals might find it difficult to critically 

evaluate the quality of this information (e.g., poorly conducted research which promotes the use 

of non-ESTs).53  

Teachers with more experience (number of children worked with and ASD specific 

training) working with children with ASD were also found to report higher knowledge and use of 

ESTs. Teachers who reported having accessed at least one form of ASD specific training 

reported higher levels of knowledge and use of ESTs. This appears to support previous claims 

that even relatively short training sessions can increase teachers’ knowledge and use of.54, 55 

Teachers who had more experience working with children with ASD were also found to have 

increased knowledge of ESTs, compared to those who reported limited experience. Additionally, 

teachers with more industry experience reported higher levels of use of ESTs than those with less 

experience. With similar findings highlighted in research with special education teachers (see ref. 

56), these results suggest improving teacher knowledge (through exposure to or training in ASD) 
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and increasing the awareness of ESTs with established social validity have potential to contribute 

to increased uptake of ESTs. 

4.1 Limitations and future research 

The current study provides novel insights into knowledge, use, and perceived social 

validity of ESTs targeting school readiness outcomes in a sample of general education teachers. 

While this paper builds on previous research, providing new contributions to the field, there are 

limitations which must be acknowledged when interpreting the findings. First, due to the 

recruitment method, we are unable to determine the response rate or representativeness of the 

population surveyed.  Nevertheless, these findings provide insight into the current state of EST 

use among the population sampled. Additionally, it is possible that due to the recruitment method 

used, a selection bias might be present. As the survey was opt in, with no reimbursement for 

participation, it is possible that teachers in the current study were those with a higher motivation 

to seek out additional information on available ESTs when working with students with ASD.  

Further, survey methodology only allows for participants’ self-reported data to be collected. 

While self-report survey data is useful when beginning to understand a research area, teachers’ 

self-reported knowledge and use of ESTs may not translate to actual knowledge and use. Survey 

methodology, relying solely on self-report data, also limits our understanding of the fidelity with 

which the ESTs are being implemented. Additional observational data, which was beyond the 

scope of the present study, would be useful to determine whether the self-report data was 

reflected in daily practice, and provide information on the fidelity with which ESTs are being 

implemented. Finally, it is possible that despite providing definitions of interventions, some 

participants might have misunderstood some of the interventions listed. Exercise, for example 

was one of the ESTs included in the survey, however participants might have interpreted this as 
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providing opportunities to exercise as part of their weekly curriculum rather than using exercise 

as a targeted intervention to increase a desired behaviour.  

In addition to observational data needed to support the results of the current study, future 

research is also needed to identify how we can best support teachers to effectively implement 

these strategies in their classroom. Teacher interviews would also be useful in determining what 

is currently being done, where improvements could be made, and assist in bridging the research 

to practice gap. Such interviews might also assist in understanding how social validity of 

treatments influences knowledge and use. Further, through interviewing teachers, researchers can 

better understand the extent to which teachers utilise a framework such as EBP in guiding their 

decision making when selecting treatments for use.  

4.2 Implications  

With the substantial amount of time children with ASD spend at school, teachers are 

uniquely placed to significantly, and positively, impact their development and potential for 

success. It is therefore essential that research is committed to understanding the extent to which 

teachers know and use treatments that have been shown to be effective with this population and 

begin to identify avenues through which we can support teachers in this. This research indicates 

that general education foundation year teachers in the Australian context have knowledge of, and 

report using, several available ESTs which target school readiness type skills. Our research also 

contributes to the research on social validity of ESTs, with teachers reporting that many of the 

ESTs listed would be acceptable and appropriate for use in their classroom. The finding that 

social validity was associated with both use and knowledge of ESTs highlights the need for 

additional investigation, particularly for future projects seeking to promote use of these 

treatments. With teachers rating within school supports (other teachers, own experience) among 
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their most accessed and trusted sources of information when working with students with ASD, 

efforts should focus on accessing these channels for the dissemination of accurate information. 

Our findings highlight the potential for supporting teachers in their knowledge and use of ESTs 

and provides insight into avenues and opportunities for how this might be achieved. 
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