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Abstract 

Early Childhood Special Education (ECSE) teachers select practices to use to promote social 

communication development for their students with autism spectrum disorder (ASD). 

Understanding what evidence-based practices (EBPs) teachers select and why can inform the 

development of dissemination and implementation supports at the critical Adoption-Decision 

stage of implementation. The researchers used discrete choice analysis to examine and test the 

effects of teachers' beliefs (self-efficacy, attitude, subjective norms; Theory of Planned Behavior) 

about key EBPs on ECSE teachers’ practice selections. To assess malleable determinants of 

practice selection, this study addressed these aims: (a) assess ECSE teachers' beliefs (attitudes, 

subjective norms, self-efficacy) about key EBPs, (b) describe which EBPs teachers selected, and 

(c) examine whether teachers' beliefs predicted practice selections. A web-based survey gathered 

responses from 222 ECSE teachers. Participants had the most favorable beliefs about naturalistic 

intervention and the least about discrete trial teaching and scripting. These beliefs aligned with 

the frequencies with which these practices were selected, and teachers’ beliefs predicted which 

practices they selected. Together, these findings suggest that beliefs serve as determinants of 

ECSE teachers’ practice selections that can be acted on to tailor pre-implementation supports and 

improve implementation from the start. 
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Introduction 

For children with autism spectrum disorder (ASD), there is no “one-size-fits-all” 

approach to intervention. Instead, educators choose practices to teach critical skills and support 

functioning for each child (Lubas et al., 2016). Though there are a number of evidence-based 

practices (EBPs) for teachers to use, these practices are not translating to routine use in the 

preschool context (Dynia et al., 2020), limiting their potential to promote student achievement of 

desired social communication outcomes (Kaale et al., 2014). Research across child-serving 

sectors shows many EBPs are not adopted and implementation efforts often are unsuccessful in 

changing clinical outcomes, even when significant resources are invested (Damschroder et al., 

2009; Powell et al., 2014). Explaining why education systems are not producing better outcomes 

despite a national emphasis on EBP use requires understanding the factors that influence 

teachers’ insufficient uptake and use of EBPs (Proctor et al., 2011). Research on individual-level 

factors that influence teachers’ decision-making regarding practice selection can uncover 

important insights into dissemination and implementation supports to improve the quality of 

instruction preschoolers with ASD receive. Teachers from preschool to twelfth grade report a 

number of factors that influence their instructional decision-making (i.e., professional judgment, 

student need; Knight et al., 2018). However, there has yet to be a specific investigation of teacher 

beliefs that may serve as antecedents to practice selection and use to promote social 

communication for preschoolers with ASD—an important research avenue considering prior 

evidence linking beliefs to practice use for teachers serving older students (Haney et al., 2002).  

Evidence-Based Focused Intervention Practices to Support Social Communication  

Although most students with autism have social communication needs (American 

Psychiatric Association, 2013) and teachers’ report high prioritization of these skills, the 
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research-to-practice gap manifests in teachers’ insufficient knowledge, confidence, and delivery 

of social communication practices (Brock et al., 2014; Dynia et al., 2020; Hendricks, 2011; 

Knight et al., 2018). Improving knowledge of available practices has included defining two types 

of EBPs, comprehensive treatment models and focused intervention practices (FIPS; National 

Professional Development Center on ASD [NPDC]), that can be used to meet federal mandates 

(Individuals with Disabilities Education Improvement Act [IDEIA], 2004; No Child Left Behind 

Act [NCLB], 2002) and improve social communication outcomes (Odom et al., 2010). FIPS are 

instructional practices or strategies designed to teach specific skills, rather than the broad array 

of skills addressed through comprehensive models (Odom, 2010). They may be single, 

foundational behavioral strategies such as, reinforcement and modeling, or multicomponent 

practices such as discrete trial teaching and peer-mediated intervention (Steinbrenner et al., 2020; 

Wong et al., 2015). For this study, we focus on FIPs for a few reasons. First, there are many FIPs 

available for teacher use; of the 27 FIPs identified in recent reviews, 25 have been identified to 

promote young children’s (birth-five years old) social communication skills (Steinbrenner et al., 

2020; Wong et al., 2015). Second, FIPs may be more easily adoptable as they are more discrete 

practices recognizable to a broader audience of teachers and do not require administrator 

approval or significant infrastructure to support (Wilson & Landa, 2019). Importantly, different 

FIPs may also represent different features known to relate to selection and use, such as their 

complexity, relative advantage, or trialability (Rogers, 2005) as perceived by a teacher. Given 

the lack of information relating to how teachers select these FIPs, innovative approaches are 

necessary to facilitate systematic examinations of how teachers’ beliefs may impede or promote 

the use of FIPs as a step toward more rapid adoption of EBPs.  

Focusing on Teachers’ Decision-Making to Reduce the Implementation Gap 
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 There is surprisingly little information regarding the important antecedents to adoption 

and implementation—such as the selection decision—despite teachers identifying practice 

selection for students with autism being a primary challenge in supporting students in achieving 

their goals (Brock et al., 2020). It is at this initial "adoption-decision" stage of the 

implementation process (Exploration, Adoption, Implementation, Sustainment; EPIS, Aarons et 

al., 2011) when a teacher makes a decision whether they will use a specific practice or not. Some 

teachers have endorsed that they consider individual student needs, professional judgement, and 

training experiences in their decision-making, but these responses were not practice-specific, 

limiting the connection to understanding why a specific practice may or may not be selected for 

use (Knight et al., 2018). From a contextual behavioral perspective (Hayes et al., 2012), the 

dynamic interaction between what practices teachers use for students, the context of use, 

students’ responses to practices, and historical experience shapes a teacher’s beliefs about 

practices, which recursively influence their future practice use and experiences. As Haney et al. 

(2002), describe, “beliefs lead to actions which, in turn, lead to the creation of new, 

reconstructed, or reaffirmed beliefs” (p. 181). Using innovative methods to explore and isolate 

individual factors, such as teachers’ practice-specific beliefs, that influence practice selection 

decisions is an important line of research. Such investigations can support our understanding of 

which practices are likely to be adopted to inform efforts to address the longstanding research-to-

practice gap and improve outcomes for young children with ASD.  

Given the complexity of how beliefs are formed, the role beliefs play in decision making, 

and variability in teachers' practice implementation (Durlak & Dupre, 2008; Locke et al., 2019), 

theoretically grounded research is needed to understand the beliefs that influence the Adoption-

Decision stage (Lynch et al., 2018). The well-established Theory of Planned Behavior (TPB; 
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Ajzen, 1991) describes specific antecedent constructs to behavior change that influence the 

likelihood of a person engaging in a given behavior. According to the TPB, a person’s 

behavioral intention is the most proximal predictor of behavior change, and, when applied to this 

population, reflects whether or not a ECSE teacher would select a specific practice. The strength 

of behavioral intention is a robust predictor and mediator to adoption and implementation 

(Hagger & Luszczynska, 2014), particularly when an individual is prioritizing the selection of 

one practice over others (Ajzen, 1991). Behavioral intention has been correlated with teachers’ 

implementation and found to vary across FIPs for students with ASD (Fishman et al., 2018). 

Behavioral intentions are influenced by specific beliefs, including perceived behavioral control 

(i.e., self-efficacy), attitude (i.e., value or outcome expectancy), and subjective norms (i.e., 

perceived collegial support) about a specific behavior. Though sometimes these beliefs are 

studied separately (Ruble et al., 2018), together, they account for a substantial portion of the 

variance in behavioral intentions (Davis et al., 2015). Further, there is evidence that these beliefs 

are malleable in response to intervention (Cook et al., 2015), practice-specific (Fishman et al., 

2018), and associated with the EBP implementation in special education (Lyon et al., 2018). 

Nevertheless, theory-driven investigations of teacher beliefs as antecedents to practice selection 

remain rare within preschool special education (Fishman et al. 2018, Ruble et al., 2018). 

Study Purpose 

Early Childhood Special Education (ECSE) teachers’ selection and use of EBPs is a 

critical aspect of effective early intervention services designed to promote social communication 

development for young children with ASD. As EBP selection and use is dependent on the 

decisions of individual teachers who provide intervention to young children with ASD, there is a 

need to understand factors that influence their decisions to select particular EBPs. Guided by the 
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TPB, exploring beliefs that may serve as mechanisms for selection, adoption, and full 

implementation and sustainment of EBPs (Cook et al., 2015; Lyon et al., 2019), may offer new 

insights into how to support teachers’ selection and subsequent delivery of EBPs that aim to 

promote better outcomes for young children with ASD. Thus, the purpose of this study was to 

explore teachers' decision-making and beliefs about key EBPs guided by the following aims: 

1. Describe which practices ECSE teachers select and use with young children with ASD 

2. Assess teachers’ beliefs (self-efficacy, attitude, subjective norms) about key EBPs 

3. Examine whether teachers’ beliefs about practices predict practice selection  

Methods 

Survey Administration 

Recruitment. After approval from the University Institutional Review Board, we used a 

modified snowball sampling by contacting ECSE teachers, coordinators, faculty, and national 

organizations with information about the study (Nardi, 2014). All recruitment materials included 

information about the researchers, study, eligibility, incentives, participation requirements, and a 

request that participants distribute the information to ECSE teachers. The researcher provided the 

questionnaire via Qualtrics™. Following the receipt of frequent inauthentic responses (i.e., 

repeated IP addresses, incoherent, irrelevant responses to open-ended questions via internet bots, 

brief completion within a few minutes) in the first wave of recruitment, more bot protections 

were added (screener survey, honey pot questions, in/attention checks; Simone, 2019). Due to 

the nature of snowball sampling, an accurate response rate is not calculable. Wave one 

contributed 53 (of 300), and wave two contributed 171 (of 255 completed screeners) authentic 

and complete responses. The majority of participants completed the questionnaire in 
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approximately 30-40 minutes at a time and place of their choosing during the data collection 

period (February-March 2020). Participants received a $30 e-gift card for survey completion. 

Participants. Participants included 222 licensed ECSE teachers who served at least one 

3–5-year-old with ASD in a preschool setting during the 2019-2020 schoolyear and provided 

written consent within the questionnaire. The majority of participants provided optional general 

demographic information (see Table 1). No socioeconomic or age data were collected.  

Table 1.  

Participant Demographic Information 

 Demographic Information n %   
Initial License Type Deaf/Hard of Hearing 1 0.5   

 
Early Childhood Special 
Education 155 69.8   

 Emotional/Behavioral Disorders 6 2.7   
 General Education 71 32   
 High Incidence 4 1.8   
 Learning Disabilities 11 5   
 Low Incidence 3 1.4   
 Moderate/Severe 19 8.6   
 Other 26 11.7   

Years Licensed & Working in 
Preschool  Licensed Preschool 

  n % n % 
 <1 Year 17 7.7 19 8.6 
 1-3 Years 35 15.8 41 18.5 
 4-8 Years 62 27.9 65 29.3 
 9-13 Years 44 19.8 47 21.2 
 14-18 Years 26 11.7 21 9.5 
 19-23 Years 19 8.6 17 7.7 
 >23 Years 19 8.6 12 5.4 

Note. N = 222 

Participants from 27 states in six of the United States' seven regions responded to the 

survey (U.S. Census Bureau). The vast majority of participants identified their gender as female 
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(95%) and their race and ethnicity as White/Caucasian (89.6%), with all other groups being less 

than 3%, which is similar to the demographic make-up of kindergarten-12th grade educators 

(U.S. Department of Education, 2016). The majority of participants had at least an initial ECSE 

license, and 38% initially earned more than one license. Teachers held a variety of years of 

licensed experience (1 year = 7.7% to >24 = 8.6%) and in preschool special education 

classrooms (1 year = 8.6% to >23 = 5.4%). Most participants worked in both inclusive and self-

contained settings (52.7%), while some only worked in a self-contained setting (25%; 75% in at 

least one inclusive setting). 

Survey Development 

This was the first study to use a discrete choice experiment and measure of teachers' 

beliefs about specific EBPs. The researchers, therefore, developed an original tool and modified 

an existing tool. The first author iteratively developed tools with field experts using item-writing 

guidelines (Evans et al., 2014; Haladyna & Rodriguez, 2013). To evaluate and establish 

construct validity, two former ECSE teachers participated in a "Think-Aloud" procedure. 

Participants read the questionnaire and then articulated their thoughts aloud as they answered the 

questions (Dillman et al., 2014). Researchers then reviewed this information and refined 

questionnaire items and administration procedures. 

ASD Practice Selection Task 

The ASD Practice Selection Task is an original discrete choice tool designed to simulate a 

decision-making scenario similar to what ECSE teachers experience in their instructional 

planning for a child with ASD. The task consisted of two parts; a) a vignette describing an 

autistic student who needs to develop a social communication skill, and b) questions asking the 
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participants to select a practice to teach the vignette child (see vignette and sample portion of 

questions in Figure 1).  

[INSERT FIGURE 1] 

 The vignette was designed to capture reality, have vignette-participant congruence, and 

simulate a student with whom participating teachers may be familiar (Glasgow, 2013; Marsh et 

al., 2019). To reduce the opportunity for influence of racial and gender bias, we excluded 

information about the child’s gender, name and race (Gilliam et al., 2016). To ensure 

standardization and relevance, the vignette included specific details about the target skill. 

Following the vignette, though teachers may be inclined to try multiple strategies at once or in 

close sequence, participants were asked which of an available set of practices they would use 

first and last. This approach allows the order in which a teacher would be likely to use a practice 

to serve as an indicator of their intention to implement any given practice. To provide an array of 

practices that would be viable for teacher use and exclude those that would be cost prohibitive 

for a teacher alone to select and use in schools, we used specific inclusion criteria. Therefore, a 

practice was included if it was a) intended for use in the educational setting (i.e., not medical), b) 

evidence-based for children 0-5 for social communication (Wong et al., 2015), c) targeted at one 

goal, d) focused solely on skill acquisition, e) did not require specific financial resources or 

certification. The following practices from an evidence review (Wong et al., 2015) met these 

criteria and were presented with a description in a randomized order across participants; a) 

naturalistic intervention (NI), b) peer-mediated intervention (PMI), c) social narratives (SN), d) 

discrete trial teaching (DTT) and, e) Scripting.  
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ASD Practice Intentions Scale (APIS). 

The ASD Practice Intentions Scale was developed based on the IEP Data Collection 

Intention Scale (IDCIS; Rudolph, 2019). Grounded in the TPB, the IDCIS provides a reliable 

and valid (Rudolph, 2019) measure of ECSE teachers’ beliefs about data collection practices. 

Following discussion with the IDCIS author, five versions of the APIS were created, one for 

each of the practices included in the Autism Practice Selection Task (DTT, naturalistic 

intervention, scripting, social narratives, peer-mediated intervention). Within each version, 

factors represented their practice specific beliefs; a) their belief in their ability to use the practice 

to achieve positive outcomes (self-efficacy), b) how positively they viewed the practice 

(attitude), and c) their perceived support from their colleagues and administrators to use the 

practice (subjective norms; Ajzen, 1991). ECSE teachers rated items on a 4-point rating scale, 

with higher ratings representing more favorable beliefs (Rudolph, 2019). For example, one item 

within the naturalistic intervention self-efficacy factor asks; “How confident, if at all, are you in 

your ability to determine naturally occurring reinforcers during routines/activities.” Participants 

rated their confidence from not at all confident, to extremely confident. Participants completed 

the five APIS versions in a randomized order across participants. 

Data Analytic Procedure  

R Studio ™ and SPSS V. 25 (2017) were used to perform descriptive and statistical 

analyses. To address our first aim, we summarized the total and proportion of teachers selecting 

each of the practices to use first and last from the Autism Practice Selection Task. For our second 

aim, descriptive statistics in the form of mean ratings, range, and standard deviations were 

calculated to describe each belief factor (self-efficacy, attitude, social norms) and an Overall 

Beliefs rating (mean of factor ratings) for each practice. To address the third aim, we used 
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discrete choice analysis via multinomial logit modeling to test the effects of beliefs on selection 

and estimate the relative probability that a participant would select a practice given beliefs data. 

Two models evaluated whether beliefs predicted practice selection; one tested the predictive 

effects of beliefs on their practice selection to try first and to try last. We used the ggplot2 

package in R (Wickham, 2016) to find that these models met the relevant assumptions; low 

collinearity between predictors, independence of the sample, and linearity (Train, 2009). 

Missing data. The ASD Practice Selection Task included forced responses for all 

quantitative items, therefore no data were imputed. For the five APIS tools, random data were 

occasionally missing for up to two items per participant. In such cases (0.12% of items), to 

reduce bias and error, the mean was imputed for their response to the item within that factor and 

then assigned to the missing item (Enders, 2012; Nardi, 2014). 

Results 

Aim 1: Practice Selections 

Results indicated that there was variability in the proportion of participants selecting a 

practice as their first or last choice, showing individual differences and preferences for practices 

(see Figure 3). Naturalistic intervention (NI; 34%) and scripting (31.5%) were the practices most 

often selected first, while discrete trial teaching (SN), social narratives (SN), and peer-mediated 

intervention (PMI) were least likely to be selected first (15%, 10.36%, and 8%, respectively). A 

multinomial logit base model revealed significant differences between rates of selecting a 

practice first. NI served as the reference group because it was the most often selected practice to 

try first. Participants were significantly less likely to select PMI (𝛽 = −1.440.23, SE = 0.262, p 

<.001), SN (𝛽 = −1.195, SE = 0.237, p <.001) and DTT (𝛽 = −0.775, SE = 0.204, p <.001) 

than they were NI. The relative probability of selecting a practice as first choice represented the 
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percentage decrease in probability of selecting that practice instead of NI. For example, teachers 

were 34.32% less likely to select DTT rather than Naturalistic Intervention first. For other 

practices, these were 8.10% for PMI, 10.36% for SN, and 31.51% for scripting. 

With regard to participant responses about the practice they would select last, results 

indicated that DTT was associated with the highest probability of being selected last (38%) and 

scripting had the lowest probability of being selected last (8.56%). A multinomial logit base 

model revealed significant differences between participants' selection of the last choice. For this 

model, DTT served as the reference group because most participants indicated they would try it 

last. Participants were significantly less likely to select NI (Relative Risk Ratio = -1.099, SE = 

0.218, p <.001), PMI (RR = -0.624, SE = 0.184, p <.001), scripting (RR = -1.486, SE = 0.254, p 

<.001), and SN (RR = -.602, SE = 0.183, p<.001) as their last choice rather than DTT. The 

relative probabilities of a teacher selecting a practice other than DTT as their last choice were: 

Scripting 8.56%, PMI 20.27%, SN 20.72%, and NI 37.84%. For example, there was a 37.84% 

decrease in the probability of selecting NI last relative to DTT. 

It was also important to assess which of the available practices they would not choose to 

use for the child in the vignette. A considerable proportion of participants (40%, n = 91) 

indicated that they would not use one (n = 73) or more (n = 18) of the available practices. Of 

those participants, 23% indicated they would not use DTT, 15% PMI, 9.6% SN, and only few 

indicated they would not use NI (2.7%) or scripting (0.9%). Respondents were asked to 

qualitatively describe why they selected a specific practice first or last, which may shed light as 

to whether they indicated that they would not try a specific practice. Reasons for selecting DTT 

last included that it was too structured and unnatural, and they lacked familiarity. Teachers said 

they selected PMI last because it was not age appropriate and they lacked peers who could model 
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and follow the procedures. For SN, participants responded that it was not concrete enough for the 

vignette child’s skills. For scripting, some teachers indicated they felt that scripts lacked meaning 

for students with ASD. Finally, for NI, teachers largely described lacking familiarity.       

Aim 2: Teachers’ Beliefs about Key EBPs 

Figure 2 presents the means for each factor and Overall Beliefs rating by practice. 

[INSERT FIGURE 2] 

Self-Efficacy. ECSE teachers’ self-efficacy ratings across practices showed the least 

variability of any factor (M = 2.908, range 2.8-3.17), yet there were significant differences 

between all practices except between the practices the highest (NI and SN; 𝑉 = 11178) and 

lowest (PMII and DTT; 𝑉 = 12097) ratings. Participants rated their self-efficacy in using SN 

and NI highest (M = 3.17, SD = 0.64, and M = 3.17, SD = 0.78, respectively), and lowest for 

scripting (M = 2.62, SD = 0.82) compared to all other practices.  

Attitude. Out of all the belief factors, ECSE teachers' attitudes ratings were associated 

with the highest overall mean rating (M = 3.164). There was variability in participants’ attitudes 

across practices (Range = 2.9-3.43), with significant differences between attitude ratings for each 

practice except for between DTT and Scripting. The highest mean attitude ratings were found for 

NI (M = 3.43, SD = 0.58), SN (M = 3.30, SD = 0.6) and PMI (M = 3.13, SD = 0.59) and lowest 

for DTT (M = 2.97, SD = 0.64) compared to all other practices.  

Subjective Norms. The mean subjective norms rating across all practices was 2.71, 

indicating that this factor was the least favorable of all the beliefs factors across practices. 

Between practices, subjective norms about SN were rated the highest and DTT lowest (SN, M = 

2.96, SD = 0.78; DTT, M = 2.43, SD = 0.92). There were statistically significant differences 

between subjective norms ratings of practices, except for practices falling in the categories with 
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the highest (NI and SN; 𝑉 = 	6457) and lowest (PMI and DTT; 𝑉 = 	5514) ratings, 

respectively.  

 Overall beliefs. The mean rating representing Overall Beliefs across all practices was 

2.465, indicating on average, somewhat favorable beliefs about all of the practices. Participants' 

Overall Beliefs ratings were highest for NI (M = 3.34, SD = 0.59) and lowest for DTT (M = 

2.73, SD = 0.58). Overall Beliefs about NI were significantly higher than all other practices (𝑉 = 

20744, p <.001). Participants’ beliefs about SN were also significantly higher than those for DTT 

(𝑉 = 5566, p <.001), Scripting (𝑉 = 18526, p <.001), and PMIs (𝑉 = 6400, p <.001). 

[INSERT FIGURE 3] 

Aim 3: Beliefs Predicting Practice Selection 

Table 2 displays the results of multinomial logit models predicting which practice was 

selected to try first, and which was selected to try last.  

Table 2. 

Multinomial Logit Regression Results for Practice Selection 

Note. Naturalistic intervention served as the reference group for the multinomial logit models for 
predicting practices selected first, and discrete trial teaching served as the reference group for 
those predicting last choice.  *= p <.05, **= p <.005, ***= p <.001 
 

SE SE
Discrete Trial Teaching 0.9526* 0.4020 -3.0977*** 0.5598
Peer-Mediated Intervention 3.6137*** 0.7403 -4.5111*** 0.7183
Scripting 1.9906*** 0.4244 -2.7307*** 0.5284
Social Narratives 1.4588 0.5717 2.4507*** 0.6049

SE SE
Naturalistic Intervention -1.3887*** 0.0498 0.6300 0.4450
Peer-Mediated Intervention -0.5926 0.3165 0.6280 0.3275
Scripting -1.6740*** 0.4824 1.0292* 0.475
Social Narratives -1.6347*** 0.4095 0.804* 0.3542

Beliefs for Selected Practice Beliefs for Naturalistic Intervention

Beliefs for Discrete Trial Teaching

Selection of Practice to Try 
First

Selection of Practice as 
Least Likely to Try

! !

! !
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 Prediction of Practice Selected to Try First. Multinomial logit modeling was used to 

evaluate whether beliefs predicted likelihood of practice selection. NI served as the reference 

group for all comparisons, as it was the practice most participants indicated that they would try 

first. Findings revealed that a participant’s log odds of selecting DTT, PMI, or scripting to try 

first over NI significantly increased for every one-unit increase in belief ratings. In other words, 

as participants beliefs increased about a practice other than NI, there was an increased likelihood 

that participants would select that practice over NI (PMI: 𝛽 = 3.6137, 𝑆𝐸 = 0.7403, 𝑝	 <

.001; 	𝑠𝑐𝑟𝑖𝑝𝑡𝑖𝑛𝑔:	𝛽 = 1.9906, 𝑆𝐸 = .04244, 𝑝 < .001; 	𝐷𝑇𝑇:	𝛽 = 0.9526, 𝑆𝐸 = 	0.4020,

𝑝 < .05). These findings suggested that ECSE teachers' beliefs about some practices predict 

whether those practices were likely selected to try first. The researchers also interpreted the 

effects of participants' beliefs about NI, the reference group, on selection. Across all practices, 

with every one unit decrease in the beliefs rating for NI, the log odds of selecting another 

practice over NI significantly increased (PMI: 𝛽 = −4.511, 𝑆𝐸 = 	0.718, 𝑝 <

.001; 	𝑆𝑐𝑟𝑖𝑝𝑡𝑖𝑛𝑔:	𝛽 = −3.098, 𝑆𝐸 = 0.528, 𝑝 < .005; 	𝑆𝑁:	𝛽 = −2.730, 𝑆𝐸 = 0.605, 𝑝 <

.001; 	𝐷𝑇𝑇:	𝛽 = −2.451, 𝑆𝐸 = 0.605, 𝑝 < .001). These patterns suggest that participants with 

more positive beliefs about NI were more likely to select NI than other available practices. 

Alternatively, as participants’ beliefs about NI became less favorable, there was a greater 

likelihood a teacher would select a different practice for use.  

Strength of effects. In multinomial logit modeling, one can interpret the strength of the 

effect by comparing the Beta values associated with each predictor. A participant's beliefs about 

PMI had the strongest effect (𝛽 = 3.6137) on their selection of PMI as compared to the effects 

of beliefs on other practice choices. This finding suggests how positively a participant feels 

about PMI may be more meaningful in predicting PMI or NI's selection than the beliefs about 
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other practices. Likewise, the effects of a teacher's beliefs about NI on selecting any practice 

other than NI were strongest for selecting PMI (𝛽 = −4.5111).   

Prediction of Practice Selected as Last Choice. DTT was the reference group for all 

comparisons as the plurality of participants selected DTT last. Beliefs significantly predicted the 

selection of their last choice for scripting, NI, and SN. The log odds of a participant selecting one 

of these practices over DTT as their last choice decreased significantly for every one-unit 

increase in the associated beliefs. In other words, participants with more negative beliefs about 

SN, NI, or scripting were more likely to select that practice as their last choice than DTT 

(𝑆𝑐𝑟𝑖𝑝𝑡𝑖𝑛𝑔:	𝛽 = −1.6740, 𝑆𝐸 = 0.4824, 𝑝 < .001; 	𝑁𝐼:	𝛽 = −1.3887, 𝑆𝐸 = 0	.0498, 𝑝 <

.001; 	𝑆𝑁:	𝛽 = −1.6347, 𝑆𝐸 = 	0.4095, 𝑝 < .001). These findings suggest that if ECSE 

teachers hold negative beliefs about some practices, they are less likely to select them for use. 

Comparing the effects of beliefs about DTT on selection of last choice revealed that a 

participant's beliefs about DTT only predicted whether they would select scripting or SN practice 

over DTT. With every one unit increase in an ECSE teachers' beliefs about DTT (i.e., more 

positive beliefs), the log odds of selecting scripting (𝛽 = 1.022, 𝑆𝐸 = 	0.475, 𝑝 < .05)	or SN 

(𝛽 = 0.804, 𝑆𝐸 = 	0.354, 𝑝 < .05) instead of DTT as their last choice significantly decreased. 

These findings suggest that, of the array of practice choices, if a teacher holds the most negative 

beliefs about DTT, they will likely select DTT as their last choice. As beliefs about DTT 

improve, they are more likely to select some other practices as last. 

Strength of Effects. A participant's beliefs about scripting had the strongest effects (𝛽 =

−1.6741, 𝑆𝐸 = 0.4823) on their selection of scripting as last choice compared to the effects of 

beliefs about other practices. This finding suggests that how negatively a participant feels about 

scripting may be more meaningful in predicting their selection of scripting or DTT than their 
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beliefs about other practices. Likewise, a teacher's beliefs about DTT had the strongest effects on 

selecting scripting rather than DTT last (𝛽 = 1.0219, 𝑆𝐸 = 0.4750). 

Discussion and Implications for Implementation Practice and Research 

Although intervention science has produced numerous EBPs for use by ECSE teachers 

(Purper et al., 2016; Wong et al., 2015), there is inconsistent adoption and use to promote 

meaningful improvements in outcomes for children with ASD (Brock et al., 2020). This study 

attempted to address existing voids in the research by examining individual-level determinants of 

ECSE teachers' practice selection (i.e., beliefs) to advance understanding of how to facilitate 

successful dissemination and implementation of effective practices. Using discrete choice 

analysis, this study examined the association between individual teachers' practice selections and 

malleable beliefs that serve as potential targets for tailored dissemination and implementation 

supports (Lyon et al., 2019). The significant variability in teachers’ beliefs and the association 

between beliefs and practice selection provided evidence of the need to focus on individual-level 

factors during the adoption-decision stage of implementation to support teacher selection and use 

of effective practices for children with ASD. In particular, teachers’ beliefs are likely to serve as 

important antecedents to behavior change, which are shaped by prior knowledge, experience, and 

contextualized use of those practices (Haney et al., 2002; Hayes et al., 2012). 

Participants were presented with five evidence-based practices for use to address the 

social communication needs of a young student with ASD. Each of these practices is grounded in 

behavioral principles (Wong et al., 2015) and represents a suitable option for addressing the 

skills identified for the student in the vignette. However, there were differences across the 

practices on certain features, such as Naturalistic Intervention (NI) and DTT, highlighting the 

importance of teachers’ beliefs and decision-making to inform practice selection (Duffy & 
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Healey, 2010). The differences in the practices teachers selected as their first and last choices 

supported the idea that there are likely beliefs that underpin teachers’ intentions to use specific 

practices, which has been observed in other studies (Bonetti et al., 2005; Fishman et al., 2018). 

Narrative rationales for why teachers selected a practice first or last were obtained. Interestingly, 

while some teachers described selecting a practice first for a certain reason (e.g., DTT is 

structured which helps eliminate distractions), other teachers indicated a similar reason for 

selecting it last (e.g., DTT is too structured for this age group). Beyond noting differences 

between the likelihood that teachers selected particular practices, this variability speaks to the 

notion of equifinality, which suggests there may be different pathways to the same end 

destination (Cichetti, 1996); In this case, the possibility of achieving the same desired child 

outcome through the use of different practices that align with teachers’ beliefs and intentions 

(Kretlow & Helf, 2013, Proctor et al., 2011). Future research should explore the idea of 

supporting implementers in using practices that match their beliefs resulting in the same outcome 

for children with the same underlying need. 

Understanding Patterns in ECSE Teachers' Practice Selection  

ECSE teachers most often selected NI first and DTT last. Exploring the similarities and 

differences between these two practices reveals potential selection mechanisms that may enhance 

understanding of the limited implementation of specific practices (Locke et al., 2018). Although 

both practices are rooted in behavioral principles (Wong et al., 2019), from teachers’ 

perspectives, different ways in which the practices apply these principles (e.g., in adult or child-

led activities) may magnify their differences. Highlighting the divergence between NI and DTT 

may offer insight into factors not measured in this study (e.g., teaching pedagogy, classroom 

context) that may relate to teachers' beliefs and, thus, their practice selections (Jennett et al., 
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2003). Further, these practices represent opposing anchors of two different instructional continua 

in early childhood: whether a practice is adult vs child-directed and embedded in natural 

activities or delivered separately. NI entails the adult capitalizing on child-led activities and 

motivations and embedding learning trials into existing routines and activities using natural 

reinforcement (Harjusola-Webb & Robbins, 2012; Mancil, 2009). In contrast, DTT is adult-

directed, structured, and prescriptive. Although there have been efforts to embed DTT into play-

based activities (Geiger et al., 2012), the practice has a history of being considered less 

generalizable to the natural context (Mesibov et al., 2005). While these findings may be 

interpreted to mean that teachers overall prefer NI to DTT, it is essential to note the individual 

differences that this study exposed—a portion of this sample selected DTT first (15.8%), and NI 

last (13%). Together, these findings stress the need to inquire into how practice features may 

interact with teachers’ beliefs and prior experience to influence their selection decisions. 

Preschool Teachers’ Beliefs about Key EBPs 

In this study, teachers' beliefs often differed significantly between practices and predicted 

practice selection, confirming their value in predicting intentions together and separately (Ajzen, 

1991; Lyon et al., 2019). Each belief factor may provide unique information for the development 

of implementation supports (Cook et al., 2015). The independent and combined contributions of 

the beliefs warrant further exploration (Prenger & Schildkamp, 2018). By leveraging the study 

findings, researchers may tailor dissemination and implementation supports based on how each 

belief individually contributes to teachers' selection. Specifically, self-efficacy may increase with 

Behavioral Skills Training (Brock & Carter, 2017), subjective norms may improve through key 

opinion leaders and influential peers describing the benefits of their use of the practice (Rogers, 
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2005), and attitudes may rise through knowledge promotion about the expected outcomes 

expected as a result of using a particular practice (i.e., outcome expectancies; Cook et al., 2015). 

Beliefs as Determinants of Practice Selections 

Given that ECSE teachers' selections of first choice were dependent on how positive their 

beliefs were about each practice and that their last choice depended on how negative their beliefs 

were, it is pivotal to understand both poles of this continuum. Consistent with demonstrations 

that intention relates to implementation (Bonetti et al., 2005; Prenger & Schildkamp, 2018), 

teachers are likely to demonstrate improved implementation for practices they select and hold 

positive beliefs about. Supporting the use of practices about which teachers have positive beliefs 

may serve to focus on stimulating the use of a few key EBPs rather than expecting teachers to 

implement all EBPs (Locke et al., 2018). In contrast, if a teacher is struggling to use a given 

EBP, gathering information about their beliefs may be an initial step to tailoring implementation 

supports in the form of follow-up training or coaching for that teacher (Fishman et al., 2018).  

Highlighting negative beliefs and their impact on inhibiting selection of a practice may 

inform how researchers consider the development of effective practices and dissemination 

strategies. Knowing that teachers feel more negatively about specific practices could inform 

what practices need (a) further work to adapt them to be perceived more positively, (b) tailored 

dissemination strategies to address specific belief barriers, or (c) tailored implementation 

supports to address contextual barriers that may be associated with specific belief barriers (e.g., 

lack of self-efficacy given competing demands). For example, DTT was the practice for which 

teachers held the most negative beliefs, were least likely to select first, and most often indicated 

they would not try. Given that there are situations in which a specific practice is likely the most 

effective for achieving an intended outcome, which some ASD researchers have argued is the 
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case for DTT (Sturmey, 2011), there is an opportunity to consider how negative beliefs may 

inform new approaches to dissemination and implementation. For example, empirical guidance 

on adapting DTT to be more usable in different preschool routines may facilitate more positive 

beliefs among teachers who are the expected implementers. Similarly, dissemination and 

implementation supports tailored to address negative beliefs may promote implementation of a 

broader array of practices or the selection of the right practice for the situation with a given 

student. If there are only a few practices to select from and teachers feel negatively about them, 

tailored dissemination or implementation supports may be necessary to promote more positive 

beliefs. When a teacher holds negative beliefs about a practice, efforts to counteract negative 

beliefs may improve implementation (Fishman et al., 2018; Lyon et al., 2019).  

Limitations & Future Directions  

As with all studies, this study has limitations rooted in methodological decisions made to 

balance a pragmatic and rigorous approach that are important to consider when interpreting the 

findings. First, this study is correlational in nature with findings not demonstrating causality. 

Second, the sampling procedure did not guarantee a random sample (Nardi, 2014). Third, 

because these questionnaire items were not validated beyond Think-Aloud protocols with former 

ECSE teachers, there may be threats to convergent and discriminant validity (Agarwal, 2011). 

Fourth, using discrete choice analysis to test the effects of beliefs limited the opportunity to 

explore whether teachers would select multiple practices simultaneously or select practices that 

augment comprehensive models (Odom et al., 2010), future research could take a qualitative 

approach to eliminate quantitative constraints by allowing educators the opportunity to respond 

by describing their practice use (Brock et al., 2020). Fifth, though there were statistically 

significant differences in the group’s ratings of some beliefs (i.e., lower ratings of Discrete Trial 
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Teaching) and these beliefs predicted their selection, we have yet to test whether there is 

meaningful difference that relates to actual decision-making for students. Finally, although this 

study was designed to reduce potential influences of factors that are beyond a teacher’s control 

(e.g., practices that are cost prohibitive), decision-making and implementation do not occur in a 

vacuum. Future research would benefit from exploring individual and organizational level 

factors and their possible composite and dynamic interactions (Cook et al., 2015; Locke et al., 

2018) and incorporate teachers’ many considerations including their knowledge of and 

familiarity with practices (Knight et al., 2018) in a more authentic context. 

This study offers value-added contribution to literature focused on addressing the 

implementation gap in ECSE. Future research and implementation efforts can leverage the 

influence of beliefs to advance the implementation of EBPs in ways that accelerate learning for 

young children with ASD. As is the case that careful matching of an intervention to an individual 

student’s needs results in effective and efficient skill acquisition, adapting dissemination and 

implementation supports to teachers' needs, preferences, and beliefs may be a means to minimize 

resource waste and facilitate implementation that results in a greater number of young children 

with ASD accessing the experiences and supports they need (August et al., 2010). Effective 

tailoring may operate on the "homogeneity within the heterogeneity" (Cook, 2020) observed in 

this study such that there may be profiles developed of teachers based on factors (i.e., beliefs, 

preferences) that help guide what implementation interventions may be effective for whom. 

Beyond tailoring, this study calls for more attention directed toward teachers’ decision-

making process with a specific call to incorporate selection into professional development and 

intervention efficacy research as an immediate step toward more rapid adoption and 

implementation of EBPs. Implementation scientists' desire to promote effective practice in 
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community-based settings drives study development and professional development efforts 

(Lyon, 2017; Mandell, 2020; Odom et al., 2013). Nevertheless, intervention studies often are 

designed to test the effects of practices chosen by researchers, perhaps impairing school-based 

implementation from the start. Because beliefs influence selection decisions, in instances when 

professional development providers or researchers recognize a few or more practices may be 

effective, a menu of choices should be offered. This call is both practical and grounded in 

research. First, in actual practice, the role of special educators includes making practice selection 

decisions individualized to students (Fuchs & Fuchs, 1995). Second, when teachers exert their 

preferences in practice decision-making, they are more motivated to use their selected practice 

with better fidelity and sustainability (Johnson et al., 2014; Wills & Holmes-Rovner, 2006). The 

blending of social-cognitive and behavioral models has the potential to improve implementation 

by allowing the implementer to exert their preference and act on their beliefs within research or 

professional development circumstances (August et al., 2010). 

Conclusion 

EBPs are only effective if teachers select and implement them well. Because autistic 

students are not making adequate social communication progress (Brock et al., 2020), focusing 

attention on supporting ECSE teachers' implementation of key EBPs that are infrequently used 

but require minimal resources may reduce the implementation gap. ECSE teachers must have 

multiple "tools" in their toolbox (Kasari & Smith, 2013). Yet, this study suggests that the 

toolboxes teachers develop are associated with the beliefs they possess about the practice itself. 

Just as teachers should consider student and contextual fit of interventions, professional 

development providers and implementation researchers should explore tailoring their 

dissemination strategies and implementation supports to individual teachers' beliefs that are 
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promotive of selection decisions and use (Cook, 2020; Fishman et al., 2018). In so doing, 

researchers and professional development providers may facilitate teachers' adoption and use of 

practices that increase the likelihood of promoting better outcomes for young children with ASD. 



26 

References 

Aarons G.A., Hurlburt M, Horwitz SM. (2011) Advancing a conceptual model of evidence-based 

practice implementation in public service sectors. Adm Policy Mental Health 2011; 38: 4-

23. DOI: 10.1007/s10488-010-0327-7 

Ajzen, I. (1991). The Theory of Planned Behavior. Organizational Behavior and Human 

Decision Processes, 50, 179–211. 

Alexander, J. L., Ayres, K. M., & Smith, K. A. (2015). Training teachers in evidence-based 

practice for individuals with Autism Spectrum Disorder: A review of the literature. Teacher 

Education and Special Education, 38(1), 13–27. Doi: 10.1177/0888406414544551  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders 

(5th ed.). https://doi.org/10.1176/appi.books.9780890425596 

August, G. J., Gewirtz, A., & Realmuto, G. M. (2010). Moving the field of prevention from 

science to service : Integrating evidence-based preventive interventions into community 

practice through adapted and adaptive models. Applied and Preventive Psychology, 14(1–

4), 72–85. https://doi.org/10.1016/j.appsy.2008.11.001 

Ben-Akiva, M., Mcfadden, D., Abe, M., Böckenholt, U., Bolduc, D., Gopinath, D., … Steinberg, 

D. (1997). Modeling methods for discrete choice analysis. Marketing Letters, 8(3), 273–

286. https://doi.org/10.1023/A:1007956429024 

Bonetti, D., Eccles, M., Johnston, M., Steen, N., Grimshaw, J., Baker, R., … Pitts, N. (2005). 

Guiding the design and selection of interventions to influence the implementation of 

evidence-based practice: An experimental simulation of a complex intervention trial. Social 

Science and Medicine, 60(9), 2135–2147. https://doi.org/10.1016/j.socscimed.2004.08.072 



27 

Brock, M. E., Dynia, J. M., Dueker, S. A., & Barczak, M. A. (2019). Teacher-reported priorities 

and practices for students with autism: Characterizing the research-to-practice gap. Focus 

on Autism & Other Developmental Disabilities, 1–12. Doi: 10.1177/1088357619881217  

Chen, J. L., Leader, G., Sung, C., & Leahy, M. (2015). Trends in Employment for Individuals 

with Autism Spectrum Disorder: a Review of the Research Literature. Review Journal of 

Autism and Developmental Disorders, 2(2), 115–127. Doi: 10.1007/s40489-014-0041-6  

Cicchetti, D. (1996). Child maltreatment: Implications for developmental theory. Human 

Development, 39, 18–39. 

Cook, Clayton. (2020, March 3). Individual-level mechanisms of behavior change across 

implementation stakeholders [Webinar]. In Prevention Science and Methodology Group 

Virtual Grand Rounds. Retrieved from http://www.cepim.northwestern.edu/psmg 

Cook, C. R., Lyon, A. R., Locke, J., Waltz, T., Powell, B. J., Lyon, A. R., … Powell, B. J. 

(2019). Adapting a compilation of implementation strategies to advance school-based 

implementation research and practice. Prevention Science, 1. 

Cook, C. R., Lyon, A. R., Kubergovic, D., Browning Wright, D., & Zhang, Y. (2015). A 

supportive beliefs intervention to facilitate the implementation of evidence-based practices 

within a multi-tiered system of supports. School Mental Health, 7(1), 49–60. 

https://doi.org/10.1007/s12310-014-9139-3 

Damschroder, L. J., Aron, D. C., Keith, R. E., Kirsh, S. R., Alexander, J. A., & Lowery, J. C. 

(2009). Fostering implementation of health services research findings into practice: A 

consolidated framework for advancing implementation science. Implementation Science, 

4(1), 1–15. https://doi.org/10.1186/1748-5908-4-50 



28 

Davis, R., Campbell, R., Hildon, Z., Hobbs, S.& Michie, S. (2015). Theories of behaviour and 

behaviour change across the social and behavioural sciences: A review. Health Psychology 

Review, 9(3), 323-344. Doi: 10.1080/17437199.2014.941722 

Dillman, D. A., Smyth, J. D., & Christian, L. M. (2014). Internet, phone, mail, and mixed-mode 

surveys: The tailored design method. Hoboken, New Jersey: John Wiley & Sons, Inc. 

Downs, A., & Downs, R. C. (2013). Training new Instructors to implement Discrete Trial 

Teaching strategies with children with autism in a community-based intervention program. 

Focus on Autism & Other Developmental Disabilities, 28(4), 212–221. Doi: 

10.0.4.153/1088357612465120 

Durlak, J. A., & DuPre, E. P. (2008). Implementation matters: A review of research on the 

influence of implementation on program outcomes and the factors affecting 

implementation. American Journal of Community Psychology, 41(3–4), 327–350. 

https://doi.org/10.1007/s10464-008-9165-0 

Dynia, J. M., Walton, K. M., Brock, M. E., & Tiede, G. (2020). Early childhood special 

education teachers’ use of evidence-based practices with children with autism spectrum 

disorder. Research in Autism Spectrum Disorders. 77, 1-12. 

Evans, S. C., Roberts, M. C., Keeley, J. W., Blossom, J. B., Amaro, C. M., Garcia, A. M., … 

Reed, G. M. (2015). Vignette methodologies for studying clinicians’ decision-making: 

Validity, utility, and application in ICD-11 field studies. International Journal of Clinical 

and Health Psychology, 15(2), 160–170. https://doi.org/10.1016/j.ijchp.2014.12.001 

Farrell, N., Deacon, B., Kemp, J., Dixon, L., & Sy, J. (2013). Do negative beliefs about exposure 

therapy cause its suboptimal delivery? An experimental investigation. Journal of Anxiety 

Disorders, 763-771.  



29 

Fishman, J., Beidas, R., Reisinger, E., & Mandell, D. S. (2018). The utility of measuring 

Intentions to use Best practices: A longitudinal study among teachers supporting students 

with autism. Journal of School Health, 88(5), 388–395. https://doi.org/10.1111/josh.12618 

Fixsen, D. L., Blase, K. A., Naoom, S. F., & Wallace, F. (2009). Core implementation 

components. Research on Social Work Practice, 19(5), 531–540. 

https://doi.org/10.1177/1049731509335549 

Fuchs, D. & Fuchs, L. S. (1995). What’s ‘special’ about special education?. Phi Delta Kappa 

International. 76(7), 522-530.  

Geiger, K. B., Carr, J. E., Leblanc, L. A, Hanney, N. M., Polick, A. S., & Heinicke, M. R. 

(2012). Teaching receptive discriminations to children with autism: a comparison of 

traditional and embedded discrete trial teaching. Behavior Analysis in Practice, 5(2), 49–59. 

Doi:  10.1007/BF03391823 

Gilliam, W., Maupin, A., Reyes, C., Accavitti, M. & Shic, F. (2016). Do early educators’ 

implicit biases regarding sec and race relate to behavior expectations and recommendations 

of preschool expulsions and suspensions? Yale University Child Study Center, 1-18. 

Retrieved from https://basesite.fpg.unc.edu/sites/fpg.unc.edu/files/resources/presentations-

andwebinars/Preschool%20Implicit%20Bias%20Policy%20Brief_final_9_26_276766_5379

_v1.pdf  

Glasgow, R. E. (2013). What does it mean to be pragmatic? Pragmatic methods, measures, and 

models to facilitate research translation. Health Education & Behavior, 40(3), 257–265. 

https://doi.org/10.1177/1090198113486805 

Hagger, M. S., & Luszczynska, A. (2014). Implementation intention and action planning 

interventions in health contexts: State of the research and proposals for the way forward. 



30 

Applied Psychology: Health and Well-Being, 6(1), 1–47. 

https://doi.org/10.1111/aphw.12017 

Haladyna, T.M., & Rodriguez, M.C. (2013). Developing and validating test items. New York, 

NY: Routledge. Chapter 9: Formats and Guidelines for Survey Items. 

Haney, J., Lumpe, A., Czerniak, C. & Egan, V. (2002). From beliefs to actions: The beliefs and 

actions of teachers implementing change. Journal of Science Teacher Education. 13(3), 71-

187.  

Harjusola-Webb, S. M., & Robbins, S. H. (2012). The effects of teacher-implemented 

naturalistic intervention on the communication of preschoolers With autism. Topics in Early 

Childhood Special Education, 32(2), 99–110. Doi: 10/1177/0271121410397060  

Hayes, S. C., Barnes-Holmes, D., & Wilson, K. G. (2012). Contextual behavioral science: 

Creating a science more adequate to the challenge of the human condition. Journal of 

Contextual Behavioral Science, 1(1–2), 1–16. https://doi.org/10.1016/j.jcbs.2012.09.004 

Hendricks, D. (2011). Special education teachers serving students with autism: A descriptive 

study of the characteristics and self-reported knowledge and practices employed. Journal of 

Vocational Rehabilitation, 35(1), 37-50. Doi: 10.3233/JVR-2011-0552 

Individuals With Disabilities Education Act, 20 U.S.C. § 1400 (2004). 

Jennett, H. K., Harris, S. L., & Mesibov, G. B. (2003). Commitment to philosophy, teacher 

efficacy, and burnout among teachers of children with autism. Journal of Autism and 

Developmental Disorders, 33(6), 583–593. 

Johnson, L. D., Wehby, J., Symons, F., Moore, T. Maggin, D., & Sutherland, K. (2014). An 

analysis of preference relative to teacher implementation of intervention. Journal of Special 

Education. 48(3), 214-224.  



31 

Kaale, A., Fagerland, M., & Martinesen, E. (2014). Preschool-based social communication 

treatment for children with autism: 12-month follow-up of a randomized trial. Journal of the 

American Academy of Child & Adolescent Psychiatry. 53(2), 188-198.  

Kasari, C., & Smith, T. (2013). Interventions in schools for children with autism spectrum 

disorder: Methods and recommendations. Autism, 17(3), 254–267. Doi: 

10.1177/1362361312470496 

Knight, V. F., Huber, H. B., Kuntz, E. M., Carter, E. W., & Juarez, A. P. (2018). Instructional 

practices, priorities, and preparedness for educating students with autism and intellectual 

disability. Focus on Autism and Other Developmental Disabilities, 34, 3-14. 

108835761875569. https://doi.org/10.1177/1088357618755694 

Lloyd, J. E. V., Irwin, L. G., & Hertzman, C. (2009). Kindergarten school readiness and fourth-

grade literacy and numeracy outcomes of children with special needs: A population-based 

study. Educational Psychology, 29, 583-602. 

Locke, J., Lee, K., Cook, C. R., Frederick, L., Vázquez-Colón, C., Ehrhart, M. G., … Lyon, A. 

R. (2019). Understanding the organizational implementation context of schools: A 

qualitative study of school district administrators, principals, and teachers. School Mental 

Health, 11(3), 379–399. https://doi.org/10.1007/s12310-018-9292-1 

Lubas, M., Mitchell, J., & De Leo, G. (2016). Evidence-based practice for teachers of children 

with autism: A dynamic approach. Intervention in School and Clinic, 51(3), 188–193. 

https://doi.org/10.1177/1053451215585801 

Lyon, A. R. (2017). Implementation Science and Practice in the Education Sector. Retrieved 

from https://education.uw.edu/sites/default/files/Implementation Science Issue Brief 

072617.pdf 



32 

Lyon, A. R., Cook, C. R., Duong, M. T., Nicodimos, S., Pullmann, M. D., Brewer, S. K., … 

Cox, S. (2019). The influence of a blended, theoretically- informed pre-implementation 

strategy on school-based clinician implementation of an evidence-based trauma 

intervention. Implementation Science, 14(54), 1–16. 

Lynch, E. A., Mudge, A., Knowles, S., Kitson, A. L., Hunter, S. C., & Harvey, G. (2018). “There 

is nothing so practical as a good theory”: a pragmatic guide for selecting theoretical 

approaches for implementation projects. BMC Health Services Research, 18(1), 857. 

https://doi.org/10.1186/s12913-018-3671-z 

Mancil, G. R. (2009). Milieu therapy as a communication intervention: A review of the literature 

related to children with autism spectrum disorder. Education and Training in 

Developmental Disabilities, 44(1), 105–117.  

Mandell, D. S. (2020). Traveling without a map: An incomplete history of the road to 

implementation science and where we may go from here. Administration and Policy in 

Mental Health and Mental Health Services Research. Doi: 10.1007/s10488-020-01013-6 

Marsh, J. K., Zeveney, A., & De Los Reyes, A. (2019). Informant Discrepancies in Judgments 

about Change During Mental Health Treatments Journal: Clinical Psychological Science, 

4–11. 

McNeill, J. (2019). Social validity and teachers’ use of evidence-based practices for autism. 

Journal of Autism and Developmental Disorders, (0123456789). 

https://doi.org/10.1007/s10803-019-04190-y 

Mesibov, G. B., Shea, V., & Schopler, E. (2005). The TEACCH approach to autism spectrum 

disorders. The TEACCH Approach to Autism Spectrum Disorders. New York, NY, US: 

Springer Science + Business Media.  



33 

Nardi, P. M. (2014). Doing Survey Research. Taylor & Francis. New York, NY, United States of 

America. 

National Professional Development Center on Autism (2019). Autism Focused Intervention 

Resources and Modules, Retrieved from: https://afirm.fpg.unc.edu/afirm-modules 

No Child Left Behind Act of 2001, P.L. 107-110, 20 U.S.C. § 6319 (2002). 

Odom, S., Collet-Klingenberg, L., Rogers, S. & Hatton, D. (2010). Evidence-Based Practices in 

Interventions for Children and Youth with Autism Spectrum Disorders. Preventing School 

Failure, 54(4), 275-282. 

Odom, S., Cox, A., & Brock, M. (2013). Implementation science, professional development, and 

Autism Spectrum Disorders. Exceptional Children, 79(2), 233–251. 

https://doi.org/10.1177/001440291307900207 

Powell, B. J., Waltz, T. J., Chinman, M. J., Damschroder, L. J., Smith, J. L., Matthieu, M. M., … 

Kirchner, J. A. E. (2015). A refined compilation of implementation strategies: Results from 

the Expert Recommendations for Implementing Change (ERIC) project. Implementation 

Science, 10(1), 1–14. https://doi.org/10.1186/s13012-015-0209-1 

Prenger, R., & Schildkamp, K. (2018). Data-based decision making for teacher and student 

learning: A psychological perspective on the role of the teacher. Educational Psychology An 

International Journal of Experimental Educational Psychology, 38(6), 734–752. 

https://doi.org/10.1080/01443410.2018.1426834 

Proctor, E., Silmere, H., Raghavan, R., Hovmand, P., Aarons, G., Bunger, A., … Hensley, M. 

(2011). Outcomes for implementation research: Conceptual distinctions, measurement 

challenges, and research agenda. Administration and Policy in Mental Health and Mental 

Health Services Research, 38(2), 65–76. https://doi.org/10.1007/s10488-010-0319-7 



34 

Purper, C. J., VanderPyl, T., & Juarez, S. W. (2016). Resources to increase practitioners’ 

knowledge and use of evidence-based practices. Young Exceptional Children, 19(4), 35–

47. https://doi.org/10.1177/1096250615598814 

Rogers, E. (2005). Diffusion of innovations (4th ed.). New York, NY, US: Free Press. 

Ruble, L. A., McGrew, J. H., Wong, W. H., & Missall, K. N. (2018). Special Education 

Teachers’ Perceptions and Intentions Toward Data Collection. Journal of Early 

Intervention, 40(2), 177–191. https://doi.org/10.1177/1053815118771391 

Rudolph, B. N. (2019). The IEP Data Collection Intentions Scale (IDCIS): Scale Development 

and Validation for Intended Score Interpretation and Use in Early Childhood (Unpublished 

doctoral dissertation). University of Minnesota. Minneapolis, United States of America. 

Sam, A. M., Cox, A. W., Savage, M. N., Waters, V., & Odom, S. L. (2019). Disseminating 

information on evidence-based practices for children and youth with autism spectrum 

disorder: AFIRM. Journal of Autism and Developmental Disorders, 0(0), 1–10. 

https://doi.org/10.1007/S10803-019-03945-X 

Simone, M. (2019). Bots started sabotaging my online research, I fought back. Statnews. 

Retrieved from: https://www.statnews.com/2019/11/21/bots-started-sabotaging-my-online-

research-i-fought-back/ 

Steinbrenner, J. R., Hume, K., Odom, S. L., Morin, K. L., Nowell, S. W., Tomaszewski, B., 

Szendrey, S., McIntyre, N. S., Yücesoy-Özkan, S., & Savage, M. N. (2020). Evidence-

based practices for children, youth, and young adults with Autism. The University of North 

Carolina at Chapel Hill, Frank Porter Graham Child Development Institute, National 

Clearinghouse on Autism Evidence and Practice Review Team 



35 

Sturmey, P. (2011). Discrete trial teaching. Teaching and Behavior Support for Children and 

Adults with Autism Spectrum Disorder: A Practitioner’s Guide., 167–172. 

Train, K. E. (2003). Discrete choice methods with simulation. Discrete Choice Methods with 

Simulation. Doi: 10.1017/CBO9780511753930 

U.S. Department of Education. (2016). The state of racial diversity in the educator workforce. 

Retrieved from: https://www2.ed.gov/rschstat/eval/highered/racial-diversity/state-racial-

diversity-workforce.pdf 

Wickham H (2016). ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag New York. 

ISBN 978-3-319-24277-4, https://ggplot2.tidyverse.org. 

Wills, C. E., & Holmes-Rovner, M. (2006). Integrating decision making and mental health 

interventions research: Research directions. Clinical Psychology, 13(1), 9–25. 

https://doi.org/10.1111/j.1468-2850.2006.00002.x 

Wilson, K. P., & Landa, R. J. (2019). Barriers to educator implementation of a classroom-based 

intervention for preschoolers with autism spectrum disorder. Doi: 10.3389/feduc.2019.00027 

Wong, C., Odom, S. L., Hume, K. A., Cox, A. W., Fettig, A., Kucharczyk, S., … Schultz, T. R. 

(2015). Evidence-based practices for children, youth, and young adults with autism 

spectrum disorder: A comprehensive review. Journal of Autism and Developmental 

Disorders, 45, 1951–1966. https://doi.org/10.1007/s10803-014-2351-z 

 



36 

Figure 1.  

Sample of the ASD Practice Selection Task 

 
Note. Sample of part of the ASD Practice Selection Task to illustrate the vignette and practice 
options. Each practice was presented with a description derived from the National Professional 
Development Center (NPDC) and the Texas Statewide Leadership for Autism Training’s Texas 
Autism Resource Guide for Effective Teaching (TARGET) and aligning with researcher 
definitions (Wong et al., 2015).  
  



37 

Table 1.  

Participant Demographic Information 

 Demographic Information n %   
Initial License Type Deaf/Hard of Hearing 1 0.5   

 Early Childhood Special Education 155 69.8   
 Emotional/Behavioral Disorders 6 2.7   
 General Education 71 32   
 High Incidence 4 1.8   
 Learning Disabilities 11 5   
 Low Incidence 3 1.4   
 Moderate/Severe 19 8.6   
 Other 26 11.7   

Years Licensed & Working in Preschool  Licensed Preschool 

  n % n %  
<1 Year 17 7.7 19 8.6 

 1-3 Years 35 15.8 41 18.5 

 4-8 Years 62 27.9 65 29.3 

 9-13 Years 44 19.8 47 21.2 

 14-18 Years 26 11.7 21 9.5 

 19-23 Years 19 8.6 17 7.7 

 >23 Years 19 8.6 12 5.4 
Note. N = 222 
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Figure 2. 

Mean Beliefs Factor Ratings and Overall Ratings by Practice 

 

Note. DTT= Discrete Trial Teaching, NI= Naturalistic Intervention, PMII= Peer-Mediated 
Instruction and Intervention, Script= Scripting, SN= Social Narratives 
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Figure 3. 

Proportions of Practices Selected First and Last Choice 
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