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Abstract 

Educational researchers have developed a host of evidence-based practices (EBPs) to prevent and 

address social, emotional, and behavioral (SEB) problems from emerging and to promote 

success-enabling factors in school. Despite the availability of EBPs, schools are confronted with 

an implementation gap that limits the impact of EBPs on student outcomes. Evidence suggests 

that individual-level characteristics of implementers influence the adoption and delivery of EBPs. 

One individual-level factor, attitudes toward implementing EBPs (ATE), has garnered significant 

attention across service sectors linked to implementation. This study provides validity evidence of 

a school-adapted measure of the Evidence-Based Practice Attitudes Scale (S-EBPAS) among a 

sample of 441 elementary school teachers across 52 schools. Prior research has indicated that the 

EBPAS provides a reliable and valid assessment of attitudes toward EBPs, though it has not been 

validated among a sample of school teachers. The current study sought to confirm whether 

original EBPAS factor structure holds when adapted and administered for use in schools, as well 

as gather convergent and divergent validity evidence. Results indicated that, while the initial CFA 

model did not fit the data, an exploratory factor analysis revealed that a three-factor model fit the 

sample best, and it may demonstrate stronger alignment with attitude theory than the original 

EBPAS. Also, the S-EBPAS and its subscales demonstrated a moderate-to-high amount of 

construct validity evidence, and that the S-EBPAS demonstrated minimal predictive validity 

evidence with fidelity of implementation across the two different universal EBPs. Implications 

and future directions for research and practice are discussed. 
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Chapter 1: Introduction 

Social, emotional and behavioral (SEB) concerns exhibited by youth during elementary school 

impede teaching and learning (Cook et al., 2013), negatively impact social relationships (Cook et 

al., 2010), and can result in academic failure (Vander Stoep, et al., 2003). A variety of evidence-

based practices (EBPs) exist to prevent and address SEB problems in schools, yet few are adopted 

and delivered with sufficient fidelity to produce favorable changes in student SEB outcomes 

(Durlak & Dupre, 2008; Owens et al., 2014). Numerous factors have been identified that enable 

or obstruct the successful implementation of EBPs, including outer context (e.g., policy), inner 

context (e.g., leadership and climate), and innovation-specific (e.g., complexity of an 

intervention) factors (Aarons, 2011; Aarons & Sawitzky, 2006; Evans et al., 2013). Despite the 

influence of these factors, successful implementation rests with the decisions and behaviors of 

those who are expected to implement an EBP, such as teachers and other front-line practitioners 

in schools. Mounting evidence suggests that individual-level characteristics of the implementers 

are important variables influencing the adoption and delivery of EBPs (Aarons, 2005; Fishman et 

al., 2018). One individual-level factor, attitudes toward implementing EBPs (ATE), has garnered 

significant attention across service sectors linked to implementation (Aarons, 2005; Aarons & 

Sawitzky, 2006; Nelson & Steele, 2008; Rogers, 2003). Though ATE is an important construct to 

measure regarding teacher EBP implementation, there are no validated school-adapted measures 

of ATE available for use in educational research and practice. The purposes of this study were to 

(1) adapt an existing measure of ATE (Evidence-Based Practice Attitude Scale; Aarons, 2004) to 

the school context via stakeholder input, (2) confirm the underlying factor structure and reliability 

of the school-adapted measure, (3) examine evidence of convergent and divergent construct 

validity, and (4) examine the association between teachers’ ATE and the fidelity of 

implementation across two different universal EBPs. 

Social, Emotional, and Behavioral Functioning Among Youth 

 SEB functioning involves processes through which youth effectively learn and apply 

knowledge and competencies that enable them to regulate emotions, achieve goals, show empathy 

toward others, establish and maintain positive social relationships, and make responsible 

decisions (CASEL, 2012). SEB functioning has been conceptualized as a set of five interrelated 

competencies. These have been theorized to consist of self-awareness, self-management, social 

awareness, relationship skills, and responsible decision-making by the Collaborative for 

Academic, Social, and Emotional Learning (CASEL, 2012). Extensive research in schools has 
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demonstrated that social-emotional learning (SEL) programs as well as positive behavioral 

interventions and supports (PBIS) can help promote SEB functioning and prevent or address SEB 

problems (Durlak et al., 2011; Sailor et al., 2009). However, one out of five school-age youth 

experience SEB problems that impair their functioning and are severe enough to warrant a mental 

health diagnosis (Cree et al., 2018; Merikangas et al., 2010, Romer et al., 2020). Externalizing 

SEB behaviors refer to problems that manifest in youth’s outward actions, and examples include 

disruptive, hyperactive, and aggressive behaviors (Achenbach, 1978). In schools, these behaviors 

disrupt a student’s own learning, interfere with teacher delivery of instruction, and inhibit the 

classmates’ ability to learn (Cook et al., 2013). For these reasons, educators consistently rank 

SEB problems among their top classroom concerns (Bushaw & Lopez, 2010). Moreover, youth 

who exhibit externalizing SEB problems are at a higher risk of suspension and/or expulsion as 

these forms of exclusionary discipline are relatively common methods used in schools to respond 

to problem behavior (Skiba & Rausch, 2006). SEB problems are associated with higher dropout 

rates; youth receiving special education services under the category of emotional disturbance are 

more than five times more likely to drop out of school (Snyder & Dillow, 2015). Indeed, 

suspension, expulsion, and dropping out of school are associated with later unemployment and 

lower economic earnings in adulthood (Simmons, 2013), reliance on public assistance (Waldfogel 

et al., 2007) substance use (Townsend et al., 2007), and incarceration (Moore et al., 2013). 

Additionally, these youth are three times more likely to encounter the juvenile justice system 

within one year (USDOE, 2014). Furthermore, externalizing SEB problems exhibited in first 

grade are associated with a 5% decrease in academic performance in just two years (Murphy et 

al., 2014). 

 In contrast, internalizing SEB problems affect youth’s internal psychological and 

emotional state, and they include withdrawn, anxious, or depressed behaviors (Liu, 2004). Youth 

struggling with internalizing SEB problems experience interference with school, social 

interactions, extra-curricular activities, and family functioning (Liu et al., 2011). Though 

researchers have distinguished between externalizing and internalizing SEB problems, there is a 

large amount of comorbidity among youth experiencing SEB challenges (Willner et al., 2016). 

For example, youth who are aggressive may also experience anxiety and depression, and 

depressed children may exhibit conduct problems. 

Preventing SEB Problems 

http://nces.ed.gov/programs/digest/d13/tables/dt13_219.90.asp
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 Schools provide a convenient access point for preventive supports, reducing the barriers 

such as transportation or stigma associated with other child-serving settings, such as community 

mental health clinics or primary care settings (Fazel et al., 2014; Pullman et al., 2013; Swick & 

Powers, 2018) Schools also provide greater access to services to historically marginalized and 

underserved groups (Lyon, et al., 2013) and enable the integration of SEB supports with 

academics, which provides opportunities to enhance academic engagement and performance 

(Walker et al., 2010). Policymakers and community stakeholders place pressure on schools to 

adopt and deliver a continuum of programs and practices that prevent and address SEB problems 

as the foundation for academic and life success (Adelman & Taylor, 2006; Bruns et al., 2016; 

Kutash et al., 2006). Federal reports (e.g., U.S. DHHS, 1999; New Freedom Commission on 

Mental Health, 2003; National Research Council, 2009) and landmark legislation (e.g., IDEA, 

2004) have identified the promotion of student SEB well-being as a top priority for schools. 

 Universal Evidence-based Practices Within a Multi-tiered System of Support. A 

variety of universal EBPs are available to prevent SEB problems and promote academic 

engagement in schools. Best practices suggest that these supports be organized within a multi-

tiered system of support (MTSS), which is typically conceptualized as a three-tier service 

delivery framework that provides youth with access to needed supports (Cook et al., 2010). The 

foundation of MTSS is the universal level of support, or tier one, which entails the delivery of 

EBPs to all youth with the goal of preventing problems and enhancing success-promoting factors 

(Rones & Hoagwood, 2000). Universal tier one SEB supports include programs such as the 

universal level of school-wide positive behavior interventions and supports (SWPBIS; Sugai & 

Horner, 2014), social-emotional learning programs (SEL; Durlak et al., 2011) such as Promoting 

Alternative Thinking Strategies Curriculum (PATHS; Domitrovich, Cortes & Greenberg, 2007) 

and proactive classroom management strategies such as the Good Behavior Game (GBG; Kellam 

et al., 2011). Despite the availability of evidence-based universal prevention programs targeting 

SEB outcomes, schools are confronted with an implementation gap that limits the potential 

impact these EBPs can have on student outcomes. 

Implementation Gap in Schools 

 The incorporation of EBPs into routine practice in schools has been slow (Owens et al., 

2014). Even when adopted, EBPs are infrequently implemented with sufficient fidelity and reach 

comparable to efficacy trials and are unlikely to be sustained over time (Gottfredson & 

Gottfredson, 2002; Rogers, 2003), limiting their effects on classroom functioning and student 
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outcomes (Durlak & DuPre, 2008). Further, EBPs are often significantly modified in ways that 

alter the core mechanisms that are hypothesized to drive positive outcomes (Highfield et al., 

2015). Indeed, implementation represents a complex undertaking that requires deliberate attention 

to determinants (i.e., factors that enable or obstruct successful implementation) at multiple phases 

of the implementation process (Aarons et al., 2011; Fixsen et al., 2009). 

Explaining the Gap  

 Scaled implementation efforts (e.g., a school adopting SWPBIS) involve a lengthy and 

intricate process and include multiple stakeholders at all levels of the organization. 

Implementation researchers have generated numerous models and frameworks that outline key 

determinants at each phase of the implementation process (e.g., exploration, preparation, 

implementation, sustainment; EPIS; Aarons, et al., 2011) to facilitate implementation research 

and practice. The EPIS model, for example, breaks down the implementation process by context 

and temporal phase and identifies key determinants within each context and across each phase, 

with the goal of making sustained, system-level change. Implementation researchers have 

identified numerous plausible determinants across multiple levels of influence (Krauss et al., 

2014) in service-delivery settings such as schools, which represent complex systems that involve 

the interactions among people with different aspects of their environment. However, the field has 

consolidated these determinants and reached general consensus regarding their categorization 

based on their level of influence: (a) outer setting determinants (i.e., factors beyond the 

immediate setting in which implementation takes place, such as policy, central leadership, 

funding, etc.), (b) inner setting determinants (i.e., the specific setting in which implementation 

takes place), (c) determinants associated with individuals who are expected to adopt and deliver 

the practice (e.g., teachers’ beliefs, attitudes, burnout, etc.), and (d) determinants associated with 

the practice or intervention itself (Lyon & Bruns, 2019). Despite the importance of outer and 

inner setting factors, implementation of EBPs rests with the decisions and actions of the 

implementers who receive training and are expected to adopt, deliver, and sustain a given EBP. 

 Individual-level Characteristics of Implementation Success. Individual-level 

characteristics of front-line implementers show up in most implementation frameworks and have 

been consistently argued as central to implementation success (Tabak et al., 2012). Assessing key 

individual-level characteristics is crucial across all phases of the implementation process, such as 

the preparation phase where establishing readiness is the main objective, also during the initial 

implementation phase where adoption is the main objective, and during active implementation 



Teacher Attitudes Toward Evidence-Based Practices  5 

  

where delivery with fidelity is the main objective (Aarons et al., 2011; Moullin et al., 2019). 

Moreover, some individual-level characteristics (e.g., attitudes, intentions to implement; Lyon et 

al., 2018) are hypothesized to be influenced by organizational factors, such as leadership and 

climate, and thus, serve as potential mediators through which organizational factors impact 

specific implementation outcomes of interest (e.g., adoption, fidelity, and reach; Powell et al., 

2017). For these reasons, researchers have attempted to develop a unified theory of 

implementation that explains the interplay between organizational factors, innovation-specific 

factors, and individual-level characteristics and how they lead to successful implementation 

(Mandell et al., 2018). 

 The broader field of implementation science has identified several characteristics of 

individual implementers associated with the adoption and delivery of EBPs (e.g., Aarons, 2011; 

Beidas et al., 2014). Implementers vary on several characteristics that explain variance in 

implementation outcomes, including their attitudes towards EBPs, how they perceive social 

norms about EBPs, the amount of stress and burnout they experience, and their sense of self-

efficacy delivering EBPs (Domitrovich et al., 2015; Glanz & Bishop, 2010). Furthermore, 

individual-level variation is found regardless of whether they (1) work in settings that 

demonstrate optimal organizational functioning (e.g., supportive leadership) or (2) receive 

adequate implementation supports (e.g., quality training and follow-up coaching support; 

Bierman et al., 2013; Kincaid et al., 2007; Sanford et al., 2012). For this reason, implementer 

characteristics are recognized as critical in nearly all extant implementation frameworks (Nilsen, 

2015), and prior research on the barriers and facilitators of EBP implementation has shown that a 

range of teacher-level variables (i.e., self-efficacy, attitudes and beliefs, knowledge about and 

anticipated efficacy of the EBP, workload, burnout, and perceptions about student behavior) are 

associated with implementation outcomes (Buabeng-Andoh, 2012; Cook et al., 2015; Han & 

Weiss, 2005). Moreover, individual-level characteristics of front-line implementers are important 

to consider at multiple phases of the implementation process (e.g., preparation, active 

implementation, sustainment) to successfully transport research findings into routine service 

delivery. 

 Teacher Implementation of EBPs. In education, teachers are the primary implementers 

of universal SEB EBPs (Brackett et al., 2012; Shonert-Reichl, 2017). Prior research has 

consistently shown that teachers struggle with implementation of EBPs; In some cases, teachers 

are either unaware of or not trained in EBPs, such as class-wide behavior management (Begeny & 
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Martens, 2006; Reinke et al., 2011), and in other cases, they fail to deliver EBPs with sufficient 

fidelity and reach to produce desired outcomes of interest (Sanetti et al., 2014). Even after 

successful early implementation, teachers struggle to maintain proper fidelity for longer than two 

weeks following training without ongoing coaching support (Sanetti & Kratochwill, 2009; 

Gilbertson et al., 2007). Even with ongoing coaching and post-training support, many teachers 

remain resistant or ambivalent to change (Dart et al., 2012; Gonzalez et al., 2004). All of these are 

concerning given the demonstrated link between implementation outcomes and student outcomes 

(Durlak & DuPre, 2008). Traditional high-quality training and consultation models focus on skill 

building and often assume adequate motivation on the part of trainees to engage in the training, 

learn the skills, and implement what they learn afterwards (Reinke, Herman, & Sprick, 2011). 

Moreover, when school administrators are asked about barriers to implementation, they report 

lack of teacher buy-in as one of the most significant factors that obstructs implementation success 

(Turri et al., 2016). Thus, successful implementation requires that implementers are sufficiently 

motivated, which includes having favorable perceptions and attitudes toward EBPs (Proctor et al., 

2011). Lack of favorable perceptions and attitudes toward EBPs foreshadow implementation 

challenges, resulting in students failing to receive and benefit from EBPs (Bartholomew et al., 

2007). While having favorable attitudes toward EBPs is an important factor when predicting 

behavior change, it is not the only key component, as behavior change theories outline numerous 

other motivational factors. 

Behavior Change Theory 

Theories of behavior change, such as the Theory of Planned Behavior (TPB; Ajzen, 

1991) and the Health Action Process Approach (HAPA; Schwarzer, 2008) provide a clear 

explanation of key individual-level factors impacting behavior (Ajzen & Manstead, 2007). The 

central tenet of the TPB, for example, is that one of the best predictors of behavior is a person’s 

behavioral intentions, or an individual’s motivation or conscious plan to exhibit a particular 

behavior (Orbell et al., 1997). Behavioral intentions, in turn, are a function of an individual’s 

attitudes (cognitive appraisals of the behavior), subjective norms (an individual’s own estimate of 

the social pressure to perform the behavior), and self-efficacy (a.k.a., perceived behavioral 

control; an individual’s confidence about performing a behavior). Attitudes have been theorized 

as one of the most important precursors to favorable intentions, which represents sufficient 

motivation to adopt a new behavior (Godin et al., 2008; Sheeran et al., 2016; Schwarzer, 2008). 

While several studies have shown the predictive validity of the TPB’s preconditions onto 
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behavioral intention (e.g., attitudes), a major limitation of the model is the “intention-behavior” 

gap, which is characterized by individuals who are motivated to change but do not take action 

(Rhodes & de Bruijn, 2013; Sheeran & Webb, 2016.). The HAPA addresses this limitation 

through the inclusion of both motivational and volitional phases (Schwarzer, 2008).  

In the HAPA, the motivational phase is essential to establish intentions to implement, 

while the volitional phase is essential to ensure that implementers act based on their intentions. 

The main mechanisms of action identified in the volitional phase are the maintenance of 

motivation and the development of action plans (i.e., identifying the when, where, and how of 

intended behavior) and coping plans (i.e., the anticipation of barriers and the design of alternative 

actions that help to attain one’s goal despite the impediments; Schwarzer, 2008). Leveraging their 

strengths, the TPB and the HAPA can be used to develop more precise and potentially effective 

implementation strategies that target key mechanisms of individual behavior change. With this 

study, we are most interested in the motivational phase, and specifically, measuring attitudes 

towards EBPs as a potentially critical determinant of motivation that increases implementers’ 

responsiveness to volitional strategies that support implementers’ ability to enact the 

implementation behaviors they are motivated to exhibit. 

Evidence Linking Attitudes to Implementation 

Social psychologists commonly define attitudes as mental states expressed based on 

judging an idea, product, or behavior with some degree of favor or disfavor (Eagly & Chaiken, 

1993). Attitudes have been theorized as being the result of prior experiences that form behavioral 

beliefs (Albarracin & Wyer, 2000) and are impacted by beliefs that represent evaluative 

dimensions that predispose individuals to think, feel, and behave either positively or negatively 

toward a concept, person, or social issue (Pratkanis et al., 1989). Attitudes predict a moderate to 

large portion of the variance in a person’s intention to implement EBPs (d = .48) and a small-to-

moderate amount of variance in behavioral change (d = .38; Godin et al., 2008; Sheeran et al., 

2016). For example, teacher attitudes have been shown to correlate with the integrity with which 

SWPBS is implemented (Kincaid et al., 2007) and willingness to adopt and implement social-

emotional learning curricula (Brackett et al., 2012). Attitudes have also been linked to staff 

turnover during organizational initiatives to implement new practices (Gill et al., 2002). 

Teachers’ attitudes impact their commitment to implement an innovative program or practice 

once they receive appropriate training and follow-up support (Filter, Sytsma, & McIntosh, 2016). 
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As such, teacher attitudes appear to be an important individual-level determinant related to the 

implementation of classroom practices. 

Measuring Attitudes Toward EBPs 

 Evidence suggest that teachers’ attitudes influence the uptake and use of EBPs (Bowden 

et al., 2003; Brackett et al., 2012; Pajares, 1992). Although the body of research on teacher 

attitudes is sizeable, a significant limitation of this work is its diffuse focus on a variety of topics 

and subjects in education, such as inclusion policies (Avramidis, Bayliss & Burden, 2000) and 

SEL (Buchanan et al., 2009). There is also an absence of psychometrically sound tools to measure 

teachers’ attitudes generally and specifically as it relates to the implementation of EBPs. Attitudes 

toward EBPs (ATE) are defined as favorable or unfavorable beliefs and perceptions toward the 

adoption and delivery of EBPs as part of routine practice (Aarons, 2004). Utilizing ATE among 

mental health service providers allows implementation scientists to “…better tailor 

implementation efforts to meet the needs and/or characteristics of providers…” (Aarons et al., 

2007, p.332). However, to date, there are no pragmatic, reliable and valid instruments available to 

assess teacher ATE. One instrument that has been developed and validated for use in other mental 

health service settings and has potential for use in schools, is the Evidence-Based Practice 

Attitude Scale (EBPAS; Aarons, 2004). 

The Evidence-Based Practice Attitude Scale (EBPAS) 

 The EBPAS-15 was originally developed to measure specific attitudes related to the 

implementation of EBP in community-based mental health settings (Aarons, 2004). The scale was 

designed to measure global attitudes and specific dimensions of attitudes related to EBPs. The 

EBPAS includes four subscales capturing distinct yet interrelated dimensions, (1) Appeal: 

perceptions related to adopting and delivering EBPs based on how much the EBP makes sense, 

could be used correctly or is being used by colleagues who are happy with it; (2) Required: 

perceptions of using EBPs if required by a supervisor, agency, or state; (3) Openness: general 

willingness to implement new EBPs; and (4) Divergence: the extent to which the EBP is 

perceived as not useful and less important than clinical experience (Aarons, 2004). The EBPAS-

15 has been validated in over 26 states in the USA as well as in the Netherlands and Norway, and 

among 100 different community-based organizations involving over 1000 mental health 

providers, medical professionals, and child welfare workers (Aarons et al., 2010; Cook et al., 

2018; Egeland et al., 2016; Keyser et al., 2016; Rye et al., 2017; Melas et al., 2012). Across these 

studies, however, there has been inconsistent evidence of reliability and validity for dimensions 
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of the EBPAS. Prior literature has shown that the Appeal, Openness, and Required subscales 

demonstrate the strongest estimates of reliability and criterion-related validity. The Divergence 

subscale, on the other hand, has routinely emerged as having the weakest reliability and validity, 

and it has also been shown to capture potentially two separate constructs (Patterson Silver Wolf et 

al., 2016), raising the question of whether it serves as a valid dimension of attitudes. An expanded 

version of the EBPAS (i.e., EPBAS-50) was developed that included 35 additional items and 

eight additional subscales (Aarons et al., 2012), but this expanded measure is not practical for use 

as part of real-world implementation efforts due to its length and the need to measure other 

individual level factors association with implementation (e.g., self-efficacy; Lyon et al., 2018).  

Researchers from the broader implementation science field have argued that implementation 

strategies and tools that measure key constructs need to be scaled out (Aarons et al., 2017). Scale-

out refers to transporting and adapting effective implementation strategies and tools to other 

service contexts to leverage and generalize the wealth of knowledge that has accumulated in the 

field. Consistent with the notion of scale-out, rather than developing a novel instrument to assess 

teacher attitudes towards EBP, there is a need for research that adapts and validates the EBPAS-

15 in the school context. 

Validity Evidence  

 As part of any measurement validation process, it is key to assess the degree to which the 

instrument in question (i.e., EBPAS) is associated with instruments measuring theoretically 

similar constructs (i.e., convergent validity evidence) and, conversely, whether it has weaker 

associations with instruments that measure constructs that attitudes towards EBPs should be 

theoretically less related to (i.e., divergent validity evidence; Brown, 2006). This process involves 

defining the boundaries that delineate the network of related and unrelated constructs around 

which the hypothesized construct exists. A construct is defined as some attribute assumed to be 

reflected in a person’s performance on a test or measured through ratings on an instrument 

(Cronbach & Meehl, 1955). Thus, related constructs should converge with attitudes toward EBPs, 

while theoretically unrelated constructs should diverge. 

 It is hypothesized that the nomological network of attitudes toward EBPs includes 

implementation-specific outcomes such as acceptability, appropriateness, and feasibility of the 

EBP itself (Aarons & Palinkas, 2007), as well as implementation-specific organizational factors 

such as implementation climate (i.e., staff shared perceptions regarding whether EBPs are 

expected, supported, and recognized; Ehrhart, Aarons & Farahnak, 2014), implementation 
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citizenship (i.e., staff go above and beyond the call of duty to support EBP implementation; 

Ehrhart et al., 2015), and implementation leadership (i.e., strategic behaviors leaders exhibit to 

support the adoption and delivery of EBPs; Aarons et al., 2014; Aarons, 2006; Lyon et al., 2018). 

ATE should also relate to more general constructs of perceptions of the teaching profession, 

organizational climate, citizenship behavior, and leadership qualities as these general constructs 

are hypothesized to enable more implementation-specific constructs to influence successful 

implementation (e.g., Powell et al., 2017).  Conversely, it is theorized that attitudes toward EBPs 

should not correlate with school or teacher demographics (Turri et al., 2016). 

 In sum, ATE is theoretically related to molar (i.e., general) and implementation-specific 

measures of inner-contextual organizational constructs, and hypothesized to be less related to 

specific school and individual demographic variables. Therefore, to provide an image of the 

hypothesized relationships between attitudes towards EBPs and other constructs, Figure 3 was 

created (Cronbach & Meehl, 1955) to provide a visual depiction of the hypothesized nomological 

network that serves as the basis for examining evidence of the construct validity of the EBPAS 

through convergent and divergent relationships with other constructs. 

Gaps in the Current Literature 

 This study sought to address multiple gaps in the literature. First, no study to date has 

adapted and validated the EBPAS for use with general education teachers. Second, there is a need 

to further expand the EBPAS to include constructs that educational stakeholders view as 

important, such as perceived burden or fit. These additional constructs were validated in the 

EBPAS-50 (Aarons et al., 2012). The degree to which a teacher perceives the EBP to add undue 

burden may be associated with less favorable attitudes and, thus, may predict that a teacher would 

be less likely to implement a new practices (Buabeng, 2012; Collier-Meek et al., 2019). Further, 

whether teachers perceive an EBP to fit with their youth, philosophy, and values has been 

theorized as a teacher-level determinant (Long et al., 2016).  Third, there is a need to explore the 

relationships among constructs within the inner organizational context as well as relationships 

between general and implementation specific constructs. Finally, no study to date has explored 

the relationship between teacher attitudes toward EBPs and implementation outcomes across 

different universal EBPs, and only one study (i.e., Melas et al., 2012) has examined the 

relationship between ATE and behavior. 

 The magnitude of associations between individual ATE may differ depending on the type 

of universal EBPs, as some are more organization-focused school-wide efforts and some are more 
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classroom-focused and are dependent on teachers incorporating practices in their own classroom 

setting. For example, the universal level of SWPBIS is a school-wide, non-curricular approach 

that involves staff working together to establish, teach, model, and reinforce agreed up behavioral 

expectations (Horner & Sugai, 2015). Much of SWPBIS implementation occurs in non-classroom 

settings (e.g., rotational teaching of behavioral expectations and reinforcing expected behavior in 

non-classroom settings). In fact, the gold standard metric of SWPBIS—the Tiered Fidelity 

Inventory (TFI; Algozzine et al., 2014)—represents a school-level index that captures the degree 

to which core components are being implemented as planned across settings and people within 

the school. While implementing SWPBIS emphasizes change at an organizational level, change 

also occurs simultaneous change at the individual educator level. On the other hand, social-

emotional learning curriculum, such as the Promoting Alternative Thinking Strategies (PATHS; 

Conduct Problems Prevention Research Group, 2011), is a curricular approach that solely 

involves individual educators delivering a manualized curriculum and using effective 

instructional strategies to promote skill acquisition and generalization of skills beyond the lesson. 

Implementation efforts related to PATHS, in many cases, does not involve concurrent 

organizational change, mostly just individual educator change. Given the differences between the 

types of EBPs, it is plausible that ATE may be differentially associated with implementation 

outcomes depending on the type of universal EBP being implemented. 

Purpose of this Dissertation Study 

 Considering the gaps in the literature, the primary purpose of this study was to adapt and 

validate the EBPAS as a psychometrically sound instrument for use in school-based 

implementation research and practice to assess teacher ATE. This study had four aims: (1) adapt 

the EBPAS for use in schools (i.e., S-EBPAS), (2) confirm its underlying factor structure when 

administered to a sample of elementary school teachers involved in real-world implementation 

efforts of both general universal EBP (i.e., SWPBIS) and specific (i.e., PATHS), (3) examine 

convergent and divergent relationships with other measures, and (4) determine predictive validity 

between the S-EBPAS and the implementation of two different universal SEB EBPs (i.e., 

SWPBIS and PATHS). This study was part of a larger grant-funded study (The Organizational 

Assessment for Strategic Implementation in Schools; OASIS) seeking to establish reliable, valid, 

and practical measurement tools capturing the organizational implementation context (OIC) and 

assess how these relate to implementation success. These include the school implementation 

climate scale (S-ICS), the school implementation leadership scale (S-ILS), the school 
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implementation citizenship behavior scale (S-ICBS), and the school evidence-based practice 

attitude scale (S-EBPAS). 

The following research questions guided this dissertation study: 

1. Do confirmatory factor analyses provide evidence that data collected from elementary 

education teachers using the S-EBPAS confirm the original EBPAS factor structure? 

2. Do confirmatory factor models including the two additional EBPAS subscales fit the data 

and demonstrate evidence of reliability? 

3. Do S-EBPAS total and subscale scores demonstrate evidence of convergent and 

divergent construct validity? 

4. Do the S-EBPAS scores associate with the fidelity of implementation of two different 

types of universal EBPs (i.e., SW-PBIS and PATHS social-emotional learning program)? 

Hypotheses 

 For research question 1, there is potential for divergence between the sample of 

professions with which the EBPAS has been validated (i.e., health and mental health care 

settings) compared to general education teachers. Differences between teachers and other health 

practitioners include background and training, philosophy, and the role that each professional 

plays in their respective contexts. For instance, while the role of teachers has continually 

expanded to include not only promoting academic proficiency but to also support student social-

emotional learning (SEL; Adelman & Taylor, 2003; Strein et al., 2003), the majority of teacher 

training programs give little attention to addressing core concepts of SEL (Schonert-Reichl et al., 

2017). Population-level perceptions of EBPs may also impact the factor structure. In one study, 

only 56% of teachers indicated they had heard of the term “evidence-based practices” (Reinke et 

al., 2011), and in another, only 55% of general education teachers rated the use of 20 different 

EBPs as “Important” or “Very Important” (Gable et al., 2012). Despite these potential 

differences between populations, it is hypothesized that the factor structure of the original EBPAS 

will hold moderately well with a sample of elementary teachers, given that they are similar in that 

both samples represent service-delivery settings. 

 For research question 2, it was anticipated that the two additional subscales will also fit 

into the original factor structure because of the relevance to attitudes and careful construction of 

items with input from experts and stakeholders. This hypothesis is consistent with previous 

research on the EBPAS-50, which found the inclusion of similar subscales to be reliable and valid 

for inclusion in the tool. Figure 2 represents the hypothesized factor structure of the S-EBPAS. 
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 For research question 3, it was hypothesized that the S-EBPAS will demonstrate evidence 

of strong convergent validity with another attitudinal measure, such as the Public-School Teacher 

Questionnaire (PSTQ), which measures attitudes in general due to the similarities between the 

constructs as well as the method of data collection (i.e., teacher survey). It is also anticipated that 

there will be moderate-to-strong convergence with other measures being validated in the broader 

OASIS study given that the measures assess related yet distinct factors of the organizational 

implementation context (i.e., factors of the inner setting of a school that impact implementation). 

Finally, it is hypothesized that the S-EBPAS will diverge from measures of teacher and school 

demographics as there are no theoretical reasons why these variables would relate to individual 

characteristics such as attitudes toward EBPs. 

 For research question 4, it is hypothesized that teacher attitudes toward EBPs will have a 

small but significant impact on overall implementation outcomes. Behavior change theories 

suggest that attitudes serve as an important predictor of individual behavior change, but attitudes 

are hypothesized to work through more proximal variables such as intentions to implement 

(Ajzen, 1991; Gollwitzer & Sheeran, 2006). Thus, while attitudes toward EBPs should be 

associated with implementation outcomes, they are likely to be less strongly related to 

implementation outcomes than variables such as intentions to implement. Moreover, because 

ATE represent an individual-level construct, it is hypothesized that EBPAS scores will correlate 

stronger with fidelity of implementation of a universal EBP that emphasizes a class-wide 

approaches (i.e., PATHS social-emotional learning program) than one that emphasizes more of a 

school-wide approach (i.e., SWPBIS).   



Teacher Attitudes Toward Evidence-Based Practices  14 

  

Chapter 2: Literature Review 

This chapter provides a discussion of the background literature that helps frame the 

rationale for adapting and examining evidence of the construct validity of the Evidence-Based 

Practice Attitudes Scale (EBPAS) in the context of real-world implementation efforts involving 

the delivery of two different evidence-based universal prevention programs. It begins with a 

discussion of social, emotional, and behavioral (SEB) development among youth and how 

schools can promote SEB development and functioning through the delivery of a continuum of 

evidence-based practices (EBPs). Next, the science-to-practice gap in education is presented 

along with the emergence of the multi-disciplinary field of implementation science. This sets the 

stage for a discussion of the factors across multiple levels of the school context that impact 

successful implementation, with a specific emphasis on individual-level factors of the 

implementers that enable or obstruct EBP implementation.  This is intended to build a case for 

why it is important to have a valid measure of teachers’ attitudes toward EBPs. The chapter ends 

with a discussion of the methodological approach used to achieve the main aims of this 

dissertation study, which address existing the gaps in the current literature. 

Characteristics, Predictors, and Outcomes of Social, Emotional, and Behavioral Problems 

SEB is a term used to capture a broad domain of youth’s development and functioning 

that together serve as enablers to school and life success. SEB functioning refers to one’s ability 

to establish and maintain healthy relationships, recognize and manage their emotions in response 

to certain situations, and inhibit impulses. SEB can also be understood as a substitute for mental 

health, which the World Health Organization defines as, “... a state of wellbeing in which an 

individual realizes his or her own abilities, can cope with the normal stresses of life, can work 

productively and is able to make a contribution to his or her community” (WHO, 2004). Other 

scholars conceptualize mental health as a dynamic state of internal equilibrium which enables 

individuals to use their cognitive, emotional, and social skills in harmony with universal values of 

society (Galderisi et al., 2015). Moreover, SEB development represents several interrelated 

cognitive, behavioral, and emotional processes operating all at once (Lipton & Nowicki, 2008). 

Promoting pro-social behaviors and teaching social-emotional skills represent two major 

components of positive SEB development. A child’s ability to develop positive relationships 

among peers and adults is essential to their wellbeing (McKown et al., 2009). Youth’s socially 

competent behavior impacts peer acceptance. These behaviors include the ability to cooperate 

with others, be assertive, and skillfully participate in group activities (Newcomb, Bukowski, & 
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Pattee, 1993). Moreover, in schools, social competence interventions have been linked with 

increases in peer acceptance (Payton et al., 2008). In the United States, however, approximately 

four million youth struggle with social problems (Snyder et al., 2008). Indeed, social, emotional, 

and behavior components have been theorized as interrelated and interdependent skills that 

develop simultaneously (Denham, 1998). For instance, behaviors among youth within a social 

group are transactional, constitute the antecedents of their emotional reactions, and lead to 

behaviors, which in turn inform emotional expressions and behavioral reactions from peers 

(Denham et al., 2002). 

Preventing and Responding to SEB Problems in Schools 

In schools, youth with SEB challenges often impede teaching and learning, negatively 

impact relationships with others, are likely to receive exclusionary discipline, have higher rates of 

academic failure, and are at increased risk of negative outcomes in adulthood (Cook et al., 2013; 

Nielsen et al., 2011). SEB represents multiple interwoven processes that involve (1) how youth 

interact with others that impact the quality of their relationships (i.e., social; Hurst, Wallace & 

Nixon, 2013), (2) the process responsible for monitoring, evaluating, and modifying emotional 

reactions to accomplish goals (i.e., emotions; Berking & Wupperman, 2012), and (3) the outward 

and inward actions elicited by biologically relevant stimuli (i.e., behavior; Pierce & Cheney, 

2013). Often, difficulties managing emotions leads to negative interactions with others, impairing 

relationships and disrupting learning environments.  For these reasons, researchers have clustered 

SEB needs and the corresponding programs and practices that aim to address these needs under a 

single category (Sailor et al., 2009). 

Schools are expected to promote the development of SEB skills and competencies 

(Greenberg et al., 2003). Some of the existing programs involve teaching specific skills, such as 

refusal to use drugs and alcohol and avoidance of premature sexual behavior and violence 

(Griffin et al., 2006). Others promote youth’s ability to display prosocial behaviors and make 

positive choices through enhancing self-esteem (Catalano, et al., 2004), and others yet teach a 

range of social-emotional learning (SEL) skills and competencies, such as the ability to recognize 

and manage emotions, solve problems, and build positive relationships with others (Collaborative 

for Academic, Social, and Emotional Learning, 2012; Zins & Elias, 2006). Moreover, developing 

SEB skills is associated with gains in academics; A recent meta-analysis indicated that SEL 

programs were associated with significant improvements in academic achievement (Durlak et al., 

2011). Thus, stakeholders have pushed for SEL programs to be integrated into school practices 



Teacher Attitudes Toward Evidence-Based Practices  16 

  

alongside academics to promote overall school success (Brackett & Rivers, 2014). In line with 

this goal, a host of EBPs to address SEB needs have been developed for use in schools. 

Evidence-based Practices for SEB Needs in Education  

EBPs in education represent a systematic approach to determining which programs, 

interventions, or procedures are supported by a sufficient number of studies that have high 

methodological quality, use appropriate research designs that allow for an assessment of 

effectiveness, and demonstrate meaningful change amongst a generalizable sample of participants 

(Cook et al., 2012). What Works Clearinghouse, an arm of the Institute for Education Sciences 

within the U.S. Department of Education, have established “gold standard” requirements for 

evidence-based practices (i.e., study methodological quality) and serves as a valuable resource for 

practitioners to learn about which educational practices are effective. Educational researchers 

have advocated for the use of a multi-tiered system supports to organize and deliver a continuum 

of EBPs that aim to meet the diverse needs of all students (e.g., Bruns et al., 2016). 

Multi-tiered System of Support. A growing trend in education has been to integrate 

evidence-based academic and behavioral supports using a multi-tiered system of support 

(McIntosh & Goodwin, 2016; Ysseldyke et al., 2006). MTSS is a three-tiered service delivery 

model that is designed to match the level of support to the need of the student and has been 

considered a foundational practice in school psychology and consultation in schools (Reschly and 

Reschly, 2014; Ysseldyke et al., 2006). MTSS includes certain core components, such as early 

identification and intervention of academic and behavioral concerns, data-based decision-making, 

and problem-solving to improve student access to needed supports (Eagle et al., 2015). 

Tier 1. Tier 1 is considered the universal level of support which serves to prevent SEB 

problems from arising and promotes the healthy development of SEB skills and competencies 

(Cook et al., 2010). Moreover, supports and interventions at Tier 1 focus on designing consistent, 

predictable, positive, and safe environments (Rones & Hoagwood, 2000). School-wide positive 

behavioral interventions and supports (SWPBIS) is a school-wide prevention program aiming to 

establish a positive social culture within schools (Sugai & Horner, 2014). Universal supports also 

include class-wide social-emotional learning (SEL) curricula, such as Promoting Alternative 

Thinking Strategies Curriculum (PATHS; Domitrovich, Cortes & Greenberg, 2007) and proactive 

classroom management strategies such as the Good Behavior Game (GBG; Kellam et al., 2011). 

Recent reviews of the literature have indicated that universal SEB programs enhance social 

emotional competencies, positive self-perception, self-esteem, and prosocial behavior (Durlak et 
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al., 2011; Payton et al., 2008) and prevent conduct problems, aggression, and anti-social 

behaviors (Faggiano et al., 2008). For youth who do not respond to universal supports, school 

provide targeted (Tier 2) interventions. 

Tier 2. The function of Tier 2 is to provide early intervention for youth at risk for poor 

outcomes (Sugai & Horner, 2002). These interventions bridge the gap between universal supports 

and intensive interventions. Thus, they are function-based, brief, and feasible and are typically 

facilitated in small groups. Examples of effective Tier-2 SEB interventions include structured 

mentoring interventions such as Check and Connect (Christenson & Reschly, 2010) and Check-In 

Check-Out (CICO; Crone et al., 2004; Maggin et al., 2015), Social Skills Training (Gresham et 

al., 2001), behavioral contracts (Mruzek et al., 2007), self-monitoring (Briesch & Chafouleas, 

2009), school-home note (Cox, 2005), class or break pass intervention (Andreu, 2016), positive 

peer reporting (Smith et al., 2009). These intensive interventions have been shown to reduce 

anxiety, depression, and emotional distress (Niel & Christensen, 2007). If youth do not show 

growth after receiving targeted supports, intensive individualized supports (Tier 3) are necessary. 

Tier 3. At Tier 3, a multidisciplinary team convenes to provide an array of perspectives 

of the problem. At this point, typically a comprehensive functional behavior assessment (FBA) is 

conducted to determine the underlying cause of the problem matched with a comprehensive 

behavioral improvement plan (Scott et al., 2009). Moreover, lack of responsiveness to Tier 3 

supports delivered with fidelity can include referral for special education and, if found eligible, an 

individualized educational plan (Jimerson et al., 2007).  

Implementation Gap in Schools  

Positive student outcomes are contingent upon the high-quality delivery and receipt of 

effective programs and interventions (Fixsen et al., 2010). Thus, the research indicating the 

presence of implementation gaps is troubling. Despite the large quantity of EBPs available, the 

actual adoption and routine use of EBPs in schools is slow, inconsistent, and incomplete (Durlak 

& DuPre, 2008; Owens et al., 2014). Krause and colleagues (2014) found over 600 barriers 

impeding the successful translation of EBPs into routine practice in service settings such as 

schools, leading to uneven, inconsistent, and incomplete implementation. Given the large quantity 

of EBPs available, researchers in education and related disciplines contend that an EBP saturation 

point has been reached (Kessler & Glasgow, 2011; Lyon & Bruns, 2019), and that an 

“implementation perspective” (p. 129; Petersilia, 1990) is needed that shifts research priorities 

away from the development of new interventions to understanding how to successfully implement 
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existing EBPs. Thus, educational researchers have increasingly turned their attention away from 

developing and establishing new EBPs to examining factors and strategies associated with 

effectively transporting existing EBPs into practice (e.g., Noell et al., 2014; Solomon et al., 

2012). 

Implementation Science 

The limited transfer of EBPs into routine practice is not unique to schools, as it is 

experienced across a range of service sectors such as public health, medicine, child welfare, and 

mental health (Bowen & Graham, 2013; Rogers, 2003; Woolf, 2008), and has led to the rapid 

emergence of the multi-disciplinary field of implementation science. Implementation science is 

the “scientific study of the methods to promote the systematic uptake of research findings and 

other evidence-based practices into routine practice…” (Eccles & Mittman, 2006, p. 1). 

Implementation of innovations within human service sectors is challenging as delivery relies on 

the actions of individuals, who work in complex, multi-layered organizations (Fixsen et al., 

2009). Moreover, only about half of the EBPs developed by researchers reach widespread usage 

within service-delivery settings (Balas & Boren, 2000). 

Implementation Outcomes 

Implementation efforts focus on making improvements on implementation outcomes 

through the use of implementation strategies. Implementation outcomes are defined as “…the 

effects of deliberate and purposive actions to implement new treatments, practices, and services” 

(Proctor et al., 2011, p. 65). Fidelity is one of the most common, important, and frequently 

monitored implementation outcomes (Sanetti & Kratochwill, 2009; Schulte et al., 2009). It is 

defined as the degree to which core components of a practice are delivered as intended (Sanetti & 

Kratochwill, 2009). Fidelity has five dimensions: adherence to the program protocol (whether the 

program service or intervention is being delivered as it was designed); dosage/exposure reflecting 

the amount of the program or practice that was delivered and received; quality of program 

delivery (e.g., skill in using the techniques or methods prescribed by the program, enthusiasm, 

preparedness, attitude); program differentiation (i.e., the unique features of different components 

or programs that are reliably differentiated from one another); and participant responsiveness 

(i.e., the extent to which participants are engaged by and involved in receiving the program; 

Proctor et al., 2011). Adherence is the most heavily researched dimension, as it is often 

considered a pre-condition for the other dimensions (Schulte et al., 2009). Fidelity is one of 

several other implementation outcomes that can represent the deliberate effects of strategies and 
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methods designed to improve student access to needed supports. 

Implementation Strategies.  

Implementation strategies are defined as methods or techniques designed to enhance 

implementation outcomes (Proctor et al., 2013), and they can be conceptualized as the 

“interventions” that are adult-facing and aim to facilitate high-quality delivery of EBPs. Over 70 

different implementation strategies have been identified, and recently this work has been adapted 

to the school context (Cook et al., 2019). While some implementation strategies focus on outer 

setting factors of a school (e.g., policy, funding, state and district leadership) and inner 

organizational factors of a school building (e.g., leadership, climate, protected time) (Powell et 

al., 2015), other strategies focus more directly on implementer behavior change and range from 

providing ongoing consultation, delivering dynamic training, and creating checklists and 

protocols to discrete strategies such as planning, teaching or modeling skills, and providing 

feedback (Powell et al., 2015; Proctor et al., 2013). In response to the challenge of ensuring 

sustained implementation of innovations, a host of implementation theories, models, and 

frameworks have emerged that organize implementation strategies and help guide the 

implementation process (Nilsen, 2015). 

Implementation Models, Theories, and Frameworks 

Most implementation models engage multiple socio-ecological levels or domains of 

influence (i.e., policy, system, community, organization, individual; Tabak et al., 2012) and 

assess and support implementation across multiple temporal stages, phases, or steps within the 

implementation process (i.e., pre-implementation, active-implementation, post-implementation, 

Moullin et al., 2015).  In a comprehensive review of factors impacting implementation across 

health and mental health prevention and promotion programs, Durlak & DuPre (2008) found that 

implementation efforts are impacted by factors within the innovation being implemented and 

across inner- and outer-organizational contexts; at the innovation- (adaptability, flexibility, fit), 

systems- (politics, funding, and policy), and individual implementer-levels (implementer 

perceptions of need and benefit, self-efficacy, and skill proficiency). One prominent framework 

that unites social-ecological systems theory (Bronfenbrenner, 1989) with a phase model of the 

implementation process is the Exploration, Preparation, Implementation, Sustainment framework 

(EPIS; Aarons et al., 2011). 

Exploration, Preparation, Implementation, Sustainment Framework (EPIS) 

Elements of the EPIS framework are consistent with other frameworks, such as the 
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Consolidated Framework for Implementation Research, which categorizes determinants 

according to their social-ecological level of influence (Damschroder et al., 2009). The EPIS 

framework describes the implementation process across four temporal phases, outlines the 

interplay of multiple dynamic contexts, and identifies specific outer and inner determinants of 

implementation success (Figure 4). First, the Exploration Phase involves stakeholders being 

aware of a need for organizational change due to a perceived need not being met to the clients, 

patients, or communities they serve and an effort to identify the best EBP(s) to address that need. 

Next, during the Preparation Phase, an implementation plan is developed to identify and address 

potential barriers to implementation and to put supports in place that facilitate successful 

implementation. Third, during the Implementation Phase, the new practice is adopted and 

incorporated into the organization. Finally, during the Sustainment Phase, the new practice is 

adapted as needed, adherence to the new practice is assessed to determine effectiveness, and 

procedures are put in place to ensure long-term use and impact (Aarons et al., 2011; Moullin et 

al., 2019). Within and across each phase, outer and inner contextual factors are influential to the 

overall success of implementation as well as factors specific to the innovation and the individuals 

who ultimately are responsible for implementing. 

Outer Context. According to the EPIS model, the outer context is defined as the state 

and federal socio-political and economic contexts that influence the implementation process 

(Moullin, et al., 2019). In social ecological terms, the outer context represents the macro or exo 

level, impacting implementation at each temporal stage of implementation. During exploration 

and selection of an innovation, important factors include the sociopolitical context (i.e., 

legislation and policies requiring organizations to implement EBPs), funding (i.e., how 

innovations fit with grants), and interorganizational networks (i.e., professional organizations, 

clearinghouses, ties with researchers and intervention developers). Outer context factors also 

influence implementation at the preparation and active implementation stages, such as financing 

for supports, such as training, contract arrangements, and enactment of policy, and during the 

sustainment phase, including state or regional leadership, competing initiatives that occupy time 

and resources, funding stability, and ongoing professional relationships (Aarons et al., 2011). 

While outer context factors are removed from the immediate setting in which implementation 

happens, inner setting factors are more proximal to implementation. 

Inner Context. The inner context represents the social architecture within a given 

organization. In social ecological terms, the inner context represents the micro level and includes 
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a variety of factors, such as the size, age, hierarchical structure, values, and norms of the 

organization (Damschroder et al., 2009). Certain inner context factors are pertinent during 

different phases of implementation. At the early exploratory stage, key factors include 

organizational characteristics, for example their absorptive capacity (pre-existing knowledge, 

skills and ability to support knowledge sharing), readiness for change and receptive context (i.e., 

whether the implementation climate is open to innovative practices and whether staff support one 

another through citizenship behaviors), and individual implementer characteristics, such as 

alignment with values, goals, and a perceived need for change. At the preparation, innovation 

selection, and active-implementation stages, innovation fit within organization practices, roles, 

structures, and values; leadership qualities that help create a positive implementation climate, 

where individuals take ownership and adopt the practice; and individual adopter characteristics 

such as attitudes toward the selected EBP are all crucial factors. Finally, at the sustainment phase, 

leadership support to embed the practice within the organizational culture, the degree to which a 

critical mass of EBP implementers is reached, and staffing procedures and turnover are among 

the critical elements determining whether the EBP will be sustained (Aarons et al., 2011). 

Innovation-specific Factors Innovation-specific factors have to do with features of the 

EBP to be implemented (Curran, 2020). These factors are separate from the inner or outer 

context, and they include the quality of the innovation (i.e., the validity of evidence supporting 

the effectiveness to create the desired change), the adaptability or degree of rigidity or flexibility, 

how the innovation fits with the system, organization, and end-users, the perceived complexity 

and cost of the innovation, and the characteristics of the innovation developers (Damschroder et 

al., 2009). These factors are prevalent across the implementation process; during the early phases 

of exploration, it is important for organizations to use a range of criteria to inform the selection of 

innovations, including appropriateness, acceptability, and feasibility. Usability is a key aspect of 

the innovation, referring to the extent to which an innovation can be used by implementers to 

achieve specified goals with effectiveness, efficiency, and satisfaction. Intervention usability 

is a key determinant of implementation as lower-burden innovations and more acceptable 

innovations are much more likely to be adopted and sustained (Lyon et al., 2019). 

Implementer-level Factors. Although the goal of large-scale implementation efforts is 

to achieve organizational change, decisions to implement innovations rest with individual 

implementers to enact that change; individual-level implementation factors represent the micro 

level characteristics and experiences of frontline service providers responsible for adopting and 
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delivering innovations. In addition to roles, professional backgrounds, and educational status, 

individual practitioner-level factors, such as their values, knowledge, skills, attitudes, and beliefs, 

around applying evidence-based programs, have been found to influence implementation success 

(e.g., Damschroder et al., 2009; Henggeler et al., 2008). At the Exploration Phase, it is important 

to assess individuals’ values and goals, social networks, and a perceived need for change, (Aarons 

et al., 2011). At the preparation phase, it is important to identify innovators and early adopters 

(i.e., champions) who will act as leaders in mobilizing other individuals to align their attitudes 

and beliefs with the intended changes. During implementation, personal characteristics, such as 

age, level of education, training, self-esteem, values, and attitudes toward the innovation are 

associated with successful adoption. Finally, at the Sustainment Phase, it is crucial to build a 

critical mass of skilled innovation use, wherein the innovation is merged with the organizational 

goals and norms of the individuals who make it up (Aarons et al., 2011). In a recent systematic 

review of 49 unique research projects utilizing the EPIS Framework (Moullin et al., 2019), 90% 

targeted inner context factors, which was the highest targeted factor, and across these studies, 

implementer attitudes toward EBPs were assessed across each phase of the implementation 

process. During the active implementation phase, attitudes toward EBPs were incorporated in 17 

studies (35%); during the preparation phase, 10 studies (20%); and during both exploration and 

sustainment phases, 9 studies (18%; Moullin, et al., 2019). This indicates that attitudes toward 

EBPs are recognized as an important factor during all phases of implementation efforts. To 

understand how attitudes toward EBPs impact decision-making and serve as determinants of 

implementation, we next explore contributions from behavior change theory. 

Behavior Change Theory 

Early theories of behavior change, such as the theory of reasoned action (TRA; Fishbein 

& Ajzen, 1975), the theory of planned behavior (TPB; Ajzen, 1991; Ajzen & Madden ,1986), and 

the model of interpersonal behavior (MIP; Triandis, 1977) provide a clear explanation of key 

individual-level factors related to behavior change (Ajzen & Manstead, 2007). The central tenets 

of these theories assert that one of the best predictors of a person enacting a given set of behaviors 

is their behavioral intention, defined as one’s commitment to perform behaviors (Triandis, 1980). 

Intentions are measured by items in the form of, “I intend to do X.” Intentions represent the 

conclusion of the decision-making process about a given behavior, and they capture a person’s 

commitment to engaging in certain behavior and the amount of time and effort that will be used 

during action (Sheeran et al., 2005). Thus, intentions are theorized to capture a key motivational 
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factor that influences a person’s behavior (Ajzen, 1991). 

TRA and TBP  

The TRA proposes that attitudes alone may not translate to action due to social pressures 

from others not to carry out behaviors. Fishbein and Ajzen (1975) introduced the construct of 

subjective norms (i.e., other people important to me think I should/should not carry out X) as 

working in tandem with attitudes capturing both social and personal influences on behavior. Also, 

the TRA proposed that these influences were mediated by favorable or unfavorable behavioral 

intentions or decisions of whether to perform the behavior. The TRA, however, assumed that 

individuals had control of carrying out the behavior in question, which is not always the case. 

Some behaviors require external resources, prerequisite knowledge, skills, and opportunities in 

order to be performed (Liska, 1984). Thus, an expansion of the TRA was developed to remediate 

this assumption. 

The theory of planned behavior (TBP; Ajzen, 1985,1991; Figure 1) expanded the TRA to 

include the construct of perceived behavioral control (i.e., it would be easy/difficult to carry out 

X) along with attitudes and social norms as predictors of behavioral intentions, and perceived 

behavioral control was also hypothesized as an important moderator of intentions when the 

perception matched actual control of behavior (Ajzen & Madden, 1986).  Attitudes were 

conceptualized as the product of behavioral beliefs linking a specific behavior with outcomes that 

are valued as positive or negative (Ajzen, 1985). 

The Health Action Process Approach  

 Indeed, multiple behavior change theories indicate that intentions are the most proximal 

determinant of behavior (Ajzen, 1991; Fishbein & Ajzen, 1975), yet alternate theories have 

contested that, though intentions remain an important determinant of behavior change, an 

intention-behavior gap remains (Schwarzer, 2008). To account for this, the health action process 

approach (HAPA), theorizes that behavior change can be better explained by breaking the process 

into two distinct phases, a pre-intentional Motivational phase and a post-intentional Volitional 

phase (Schwarzer, 2008). According to the HAPA, in the motivational phase, a person develops a 

behavioral intention, which is preceded by three key components, the first two of which reflect 

dimensions of attitudes: (1) risk perception (e.g., “my students are at risk for developing SEB 

problems”), (2) positive outcome expectancies (e.g., “If I perform XX behavior, I can reduce this 

risk”), and (3) action self-efficacy (e.g., “I am capable of performing XX behavior despite the 

challenges associated”). After developing a behavioral intention, a person enters the volitional 
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phases and needs to enact the behavior they are motivated to exhibit.  This process is impacted by 

maintenance self-efficacy (i.e., beliefs about one’s capabilities to deal with barriers that might 

arise) and recovery self-efficacy (i.e., one’s ability to recover from setbacks). To abate this, action 

and coping planning (involving specific parameters of ‘when’, ‘where’ and ‘how’ one plans to 

carry out the behavior and anticipating barriers and how one will overcome them) have been used 

to effectively mediate the relationship between intentions and behavior (Gollwitzer & Sheeran, 

2006; Luszcyznska, 2006). 

 Behavior Change Theory Use in School-based Implementation Research. While 

fields such as behavioral medicine and health psychology have dedicated intentional efforts to 

develop theoretical models of behavior change (Sanetti et al., 2014b), until recently, there was a 

dearth of theoretical models of adult behavior change used intentionally within educational 

implementation research (Sanetti et al., 2013). Informed by the HAPA model, Sanetti and 

colleagues (2014b) developed the PRIME model (www.primeimplementation.com), which is an 

implementation planning protocol that serves as a guide for school-based consultants to use a  

standardized process that has shown promising results for increasing adherence to function-based 

behavioral support plans (Collier-Meek et al., 2018; Sanetti, Collier-Meet et al., 2013; Sanetti et 

al., 2014a). 

 To summarize the findings of these behavior change models and how they fit into this 

study, while attitudes have been implicated as a determinant of individual behavior change (e.g., 

Sheeran et al. 2016), they are not the sole determinant of behavior change. It is also crucial to 

understand inner setting factors of the immediate environment where implementation takes place, 

which can serve to facilitate or impede successful implementation when favorable attitudes and 

other predictors of behavior change are present. The immediate environment has been termed the 

organizational implementation context (OIC; Lyon et al., 2018). Theoretically, the OIC consists 

of the inner setting determinants likely to influence implementer decisions to adopt EBPs 

(Mendel et al., 2008). In line with the inner context described in the EPIS framework above, the 

OIC includes the following key constructs: implementation-specific leadership, implementation 

climate, and implementation citizenship behavior. Noticeably, these constructs are 

implementation specific as opposed to more general measures of these constructs. Researchers 

have shown that, despite the importance of general qualities of leadership (i.e., transformational 

leadership attributes), positive school climate and citizenship behavior, they are insufficient to 

successfully promote EBP implementation (Lyon et al., 2018). There is also a need to understand 

http://www.primeimplementation.com/
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individual-level factors among those who are expected to implement a given EBP. To better 

frame the importance of this dissertation study, before discussing the roles of attitudes more 

deeply and an existing measure of attitudes towards EBPs that provide opportunities for 

translation and use within educational research and practice, an overview of implementation 

research in schools is provided. 

Implementation Research in Schools 

In the education sector, researchers have increased the amount and rigor of 

implementation research to address science-practice gaps in education (e.g., Lyon et al., 2011). 

Educational researchers have also promoted specific research agendas to guide future 

implementation research and practice in schools (Forman et al., 2013; Lyon & Bruns, 2019; 

Owens et al., 2014). These agendas provide guidance for the types of strategies that should be 

used across temporal phases of the implementation process (Owens et al., 2014) and have 

emphasized the importance of implementer motivation and perceptions in mediating the effects of 

professional development and training strategies during the preparation and active 

implementation phases (Olweus & Limber, 2010). 

Over the past 30 years, there has been substantial growth in the number of universal 

prevention programs and targeted interventions aimed at improving SEB outcomes (i.e., EBPs) 

such as anxiety and depression (Biedas et al., 2010) and aggression (Lochman, Wells, & Lenhart, 

2008). However, a gap exists between the number of existing EBPs and their routine use in 

schools to prevent or respond to SEB problems (Ennett et al., 2003). To reduce this gap, rigorous 

school-based implementation studies have been conducted dating back to the late 1990s (e.g., 

Noell et al., 1997). Since then, there have been multiple systematic reviews dedicated to 

examining the impact of school-based implementation strategies on individual implementer 

adoption of EBPs finding generally positive impact (e.g., Fallon et al., 2015; Noell et al., 2014; 

Solomon et al., 2012, Stormont et al., 2015). These studies largely focused on individuals 

implementing discrete EBPs during the active implementation phase and under controlled 

conditions supervised by researchers. Solomon and colleagues (2012) analyzed the effects of 

performance feedback on teacher implementation of academic and behavioral interventions 

across 36 single-case studies, finding moderate overall effects (IRD = .62). Noell and colleagues 

(2014) used mixed linear models to analyze implementation strategy effectiveness for improving 

teacher treatment plan implementation across 29 single-case studies.  These authors focused on 

general and special education teachers and analyzed the effects of performance feedback alone 
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and with multiple components, such as directed rehearsal and meeting cancelation, and found 

overall large effects. Fallon and colleagues (2015) conducted a systematic review to examine 

whether performance-feedback met criteria as an EBP. Based on their review, these authors 

concluded that performance-based feedback was an implementation-oriented EBP. Last, 

Stormont and colleagues (2015) systematically reviewed the effects of coaching strategies to 

improve teacher implementation of social behavior interventions across 29 studies. These authors 

found positive improvements across 86% of all studies. 

Individual staff behavior change has been a common focus of study within school-based 

implementation research. However, a general area of growth within school-based implementation 

researchers is to incorporate theoretically informed constructs of behavior change when 

developing strategies to promote implementation (Sanetti et al., 2013). Relative to other 

healthcare settings, the school context provides opportunities for the expansion of interventionists 

to include many different types of personnel with different training backgrounds, ranging from 

paraprofessionals, to teachers, to dedicated school-based clinicians (Owens et al., 2014). 

General Education Teachers and EBP Implementation  

General education teachers have been shown to have an influence on student outcomes 

through the practices they adopt and deliver at the classroom level; the practices teachers adopt at 

Tier 1 lay the foundation for establishing and teaching expected behaviors, developing systems to 

recognize and acknowledge appropriate behavior, and effectively responding to problem behavior 

(Durlak et al., 2011). Though schools organize supports through teams that include teachers, 

school psychologists, counselors, social workers, and administrators, Tier 1 SEB supports (i.e., 

SWPBIS and SEL curricula) are often part of the general curriculum, and thus, general education 

teachers often are the primary implementers (George et al., 2009). To successfully implement 

programs in schools, staff buy-in has been shown to be a critical determinant of implementation 

success (Sugai, 2007). 

Creating staff buy-in to increase motivation to adopt and deliver a new practice consists 

of strategies that create the antecedent conditions necessary for behavior change at the individual 

level. This notion of buy-in and behavior change has been studied extensively, and various 

theories have indicated that individual attitudes are crucial to being properly motivated to enact a 

new behavior (Armitage & Conner, 2001; Fishbein & Ajzen, 1975). Teacher attitudes have been 

shown to correlate with the integrity with which SWPBS is implemented (Kincaid et al., 2007) 

and a willingness to adopt and implement various SEL curricula (Beets et al., 2008; Brackett et 
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al., 2012). Attitudes have also been linked to staff turnover during organizational initiatives to 

implement new practices (Gill et al., 2002), and they impact teachers’ commitment to implement 

EBPs once they receive appropriate training and follow-up support (Filter et al., 2016). As such, 

teacher attitudes factor into the classroom practices they adopt, thereby determining the extent to 

which they can effectively produce positive student outcomes (Pajares, 1992). Implementation 

research that focuses on attitudes can be an important area of work to better understand certain 

constructs that serve as antecedents to behavior change and create the context for staff buy-in, 

which has been shown to be a critical determinant of implementation success (Kincaid et al., 

2007; McArdle, 2011). 

Attitudes 

Attitudes have been studied widely by social psychologists since the early 20th century 

(Banaji & Heiphetz, 2010). Gordon Allport (1935) stated that “the concept of attitude is probably 

the most distinctive and indispensable concept in contemporary social psychology” (p.784). 

Attitudes are theorized to stem from biological (i.e., personality, genes, and neurotransmitters) 

and environmental (i.e., social, cognitive and affective reactions) bases (Albarracin & Vargas, 

2010). While researchers have argued over the definition of attitudes, Eagly and Chaiken (1993, 

1998) define an attitude as “a psychological tendency that is expressed by evaluating a particular 

entity with some degree of favor or disfavor” (1993, p. 1). From a behavior change perspective, 

attitudes reflect a person’s favorable or unfavorable views about performing a given behavior and 

reflect an element of motivation (Glasman & Albarracin, 2016). Other theorists argue about the 

importance of the degree of permanence of attitudes and that, rather than being fixed constructs 

sitting idly in the mind, as Schwarz and Bohner (2001) contend, attitudes are heavily context-

laden and “formed when needed” (p. 639). While some attitudes are spontaneous and others more 

stable, they are malleable products of repeated experiences (i.e., they can change), and poor 

attitudes toward a given practice can be improved with education and brief training (Allen & 

Bowles, 2014). Attitudes are more likely to guide behavior when they are salient and accessible, 

which occurs through repeated thoughts and experiences about a given phenomenon (Fazio, 

1981). In addition, attitudes are likely to remain stable and guide future behavior if new 

experiences are relevant and correspond to held attitudes (Schwarz & Bohner, 2001). 

Attitude formulation is complex and involves multiple dimensions of perception and 

cognition (Eagly & Chaiken, 1993). Most experts argue that attitudes are formed by direct 

experiences that create knowledge and formulate beliefs through repeated expression of attitudes 
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informed by cultural messages, educational experiences, and everyday life experiences (e.g., 

Gawronski & Bodenhausen, 2006; Greenwald & Banaji, 1995; Glasman & Albarracin, 2016; 

Smith & DeCoster, 2000). Beliefs and knowledge are associated with the thoughts and feelings 

that emerge when considering the outcomes associated with a given set of behaviors (i.e., 

outcome expectancies; Glasman & Albarracin, 2016; Reesor, 2017). For example, an educator 

has favorable attitudes about a given EBP because they think and feel that implementing it will 

result in desired outcomes for students. Beliefs and knowledge also produce perceptions and 

judgments about the risk of negative outcomes as the result of engaging or not engaging in the set 

of behaviors (i.e., risk perceptions). For example, an educator who thinks nothing bad will happen 

to themselves or their students as a result of not implementing an EBP will have less favorable 

attitudes toward a given EBP. 

 Attitudes have been identified as “potential action” (Thurstone, 1931, p. 255), and an 

important antecedent during the pre-intentional/motivational stage that increase the probability of 

people holding positive behavioral intentions and engaging in actual behavior change (Armitage 

& Conner, 2001). For example, in the health behavior change literature, attitudinal change has 

been shown to be associated with positive changes in both intentions (d = .48) and in behavior (d 

= .38; Sheeran et al., 2016). Within implementation science, researchers need to identify 

modifiable determinants to systems change to inform decision making. Together, the attitude-

behavior change link and the conceptualization of attitudes as a mutable factor provides 

implementation researchers a point of entry when developing implementation strategies. 

Regarding attitude research in schools, early scholars suggested three criteria influence teachers’ 

decision-making regarding implementation of innovations: instrumentality (how clearly the 

practices are presented), congruence (how closely aligned the new practice is aligned with the 

teacher’s philosophy and current practices), and cost (an estimate of the time and effort the new 

practice required compared to the benefits the practice is likely to produce) (Doyle & Ponder, 

1977; Guskey, 1988). Additionally, resistance to large-scale implementation efforts in schools 

can occur if there has been a lack of clear vision and validation of need among key stakeholders, 

such as teachers (Detrich et al., 2007; Fixsen et al., 2009). To ensure successful change at an 

organizational level, an early focus on buy-in from key stakeholders, such as teachers is key. 

 Attitudes are also impacted by contextual factors associated with the environment in 

which someone is expected to perform a given set of behaviors (Ajzen, 1991). A common 

understanding of an organization’s vision, priorities, and rationale of the need for practice change 
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are important factors that need to be established among the individuals who make up the 

organization (Fixsen & Blasé, 2009). Schools are inherently social contexts in which key opinion 

leaders who go above and beyond their typical duties can impact attitudes and behaviors among 

their coworkers (Atkins et al., 2008; Lyon et al., 2018). Moreover, organizational factors and 

individual-level factors are likely to interact to demonstrate an association with implementation 

outcomes (e.g., fidelity and reach). Consistent with theory, prior research supports the link 

between general and implementation-specific organizational factors and individual-level attitudes 

towards EBP with implementation outcomes (Cook et al., 2015; Williams, 2018). Moreover, 

preliminary research has suggested that the relationship between organizational factors and 

attitudes may vary depending on the specific dimension of attitudes (Cook et al., 2018). For 

example, attitudes that relate to whether staff perceive EBPs as appealing may have a stronger 

relationship than other dimensions, such as attitudes related to whether an EBP is required, as 

outcome expectancies have been shown to be an important set of beliefs underlying attitudes 

(Schwarzer et al., 2011). If attitudes are associated with behavior and can be positively shifted in 

favor of the implementation of EBPs in general, it is important to develop and validate tools that 

measure attitudes. 

Measuring Attitudes 

Attitudes represent latent constructs that can be reliably measured through the creation of 

specific items and tools (Krosnick et al., 2005). Attitudes cannot be directly observed, only 

measured via instrumentation that captures people’s subjective thoughts, feelings, and perceptions 

about behavior. Typically, peoples’ attitudes have been measured using self-report tools that ask 

people to report on dimensions of their attitudes. While there is a long history of researchers 

developing unique, often labor-intensive, methods for capturing self-reported attitudes (i.e., 

Thurstone, 1928), the prominent method for collecting attitude data is through self-report tools 

using a Likert-type scale (1932). These scales allow participants to express their judgments and 

perceptions about particular ideas, products or behaviors ranging from favorable to unfavorable, 

such as on a 5-point scale ranging from strongly disagree to strongly agree. 

There have been a variety of instruments developed for measuring attitudes in school 

settings. The Teacher Approach Rating Scale (TARS; McArdle, 2011) was developed via focus 

group data and informed by the Theory of Reasoned Action to assess high school teachers' 

attitudes toward PBIS behaviors. Items captured outcome expectancies and general favorable 

beliefs toward the behavior, though no formal validation methods were conducted. The 
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Minnesota Teacher Attitude Inventory was constructed in 1951 and captures teacher attitudes 

toward the teaching profession and their students (Cook et al., 1951). It provides a general 

assessment of teacher satisfaction with their profession as well as their affective relationship with 

their students. Moreover, none of the existing tools used by educational researchers have been 

constructed to assess attitudes towards EBPs in general. There is a need to develop and validate 

tools that are focused yet flexible enough to be useful by school-based implementation 

researchers and practitioners for a variety of EBPs. Rather than develop novel tools, it is more 

efficient to adapt and scale-out existing instruments to similar service settings (Aarons et al., 

2017). One example of a widely cited and used instrument to measure attitudes in the context of 

the implementation of EBPs, is the Evidence-Based Practice Attitude Scale (EBPAS; Aarons, 

2004). 

Evidence-Based Practice Attitude Scale (EBPAS) 

 The EBPAS-15 was originally developed to measure specific attitudes related to the 

implementation of EBPs in community-based mental health settings (Aarons, 2004). The scale 

was designed to measure global attitudes and specific dimensions of attitudes related to EBPs. 

The EBPAS includes four subscales capturing distinct yet interrelated dimensions, (1) Appeal: 

perceptions related to adopting and delivering EBPs based on how much the EBP makes sense, 

could be used correctly or is being used by colleagues who are happy with it; (2) Required: 

perceptions of using EBPs if required by the a supervisor, agency, or state; (3) Openness: general 

willingness to implement new EBPs; and (4) Divergence: the extent to which the EBP is 

perceived as not useful and less important than clinical experience (Aarons, 2004). 

The EBPAS-15 has been validated in over 26 states in the USA as well as in the 

Netherlands and Norway, and among 100 different community-based organizations involving 

over 1000 mental health providers, medical professionals, and child welfare workers (Aarons, 

2004, 2007, 2010; Cook et al., 2018; Keyser et al., 2016; Lewis et al., 2015; Melas et al., 2012; 

Patterson Silver Wolf et al., 2014; Rye et al., 2017; van Sonsbeek et al., 2015). One large-scale 

study (Aarons et al., 2010) validated the EBPAS’ factor structure, and found adequate reliability 

estimates for each subscale and the total scale. Across subsequent studies, however, there has 

been inconsistent evidence of reliability and validity for certain attitudinal dimensions of the 

EBPAS. Prior literature has shown that the Appeal, Openness, and Required subscales 

demonstrate the strongest estimates of reliability and criterion-related validity (Aarons et al., 

2011; Beidas et al., 2014; Suhrheinrich et al., 2020). The Divergence subscale, however, has 
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routinely emerged as having the weakest reliability and predictive validity of implementation 

outcomes (Suhrheinrich, et al., 2020; Cook et al., 2018) and has been shown to capture potentially 

two separate constructs (Patterson et al., 2016), raising questions whether it serves as a valid 

dimension of attitudes. Moreover, the definition of Divergence is less consistent with the social-

cognitive psychology literature than the other sub-scales, as there are no theoretical or empirical 

examples from that literature that elucidate sub-constructs like Divergence that serve as an 

important dimension of measuring a person’s attitudes. 

Relating EBPAS to Attitude and Behavior Change Theory. These findings indicate 

that the psychometric qualities of the EBPAS are variable, and that the construct of attitudes 

toward evidence-based practices needs to be further explored.  Moreover, when considering how 

items from each EBPAS subscale relate to literature on behavior change and attitude formation, 

the divergence subscale is less consistent with prior theory and approaches to measuring attitudes 

than the other EBPAS subscales. While divergence includes two items that measure intentions 

(i.e., “I would use the EBP”, and “EBPs are useful in practice”), it includes two other items 

unrelated to theory and may suffer from construct irrelevant variance within itself and to the 

EBPAS scale overall (i.e., “I know better than researchers how to support my students” and 

“experience is more important that using EBP”). As noted above, attitudes represent evaluative 

judgments and beliefs in favor of or against something. They are involved in the multifaceted 

motivational processes leading toward behavioral intentions that also include perceptions of risks 

of not performing the behavior, beliefs about outcomes or benefits, perceived control over the 

behavior, social norms, and self-efficacy (Ajzen, 1991; Schwarzer, 2008). Therefore, when using 

the EBPAS, researchers should strategically select the subscales of the EBPAS based on context 

and theory rather than treat the EBPAS as a unitary construct that produces a total score for 

inclusion in analyses. This may remove potential construct irrelevant variance that may suppress 

relationships with other variables of interest and lead to improved refinement of the construct. 

 Adaptation of the EBPAS. An expanded version of the EBPAS (i.e., EPBAS-50) was 

developed that included 35 additional items and eight additional subscales (Aarons et al., 2012). 

In this study an adapted version of the EBPAS appropriate for school contexts was created using 

mixed-method procedures with key stakeholder groups (administrators, teachers, and professional 

support staff). Aside from changing surface-level wording to match with school-based staff, the 

sub-scales of burden and fit from the EBPAS-50 were adapted and added to form the School 

Evidence Based Practice Attitude Scale (S-EBPAS). These subscales were included because they 
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most align with established behavior change theory processes, theoretically mapping onto 

perceived behavioral control, and beliefs about positive outcomes associated with implementing 

EBPs (Schwarzer, 2008). 

Analytic Review: Measurement Models and Psychometrics 

When measuring any latent construct, such as a person’s attitude toward to a given set of 

behaviors, it is important to understand that attempts to measure it will do so incompletely; 

because attitudes are not directly observable, they can only be analyzed through instrumentation. 

Thus, it is important to index the degree to which the instrument measures the latent construct 

under investigation. The dominant method for measuring constructs is using a psychometric 

approach focused on determining construct validity evidence (i.e., the extent to which the 

variables measured capture the construct of interest) by examining the patterns of covariances and 

correlations between various related and unrelated instruments (i.e., convergent and discriminant 

validity evidence; Cronbach, 1984). 

Interpretations and Uses Validation  

 When engaged in the process of adapting and validating tools for use in a given context, 

it is important to specify the proposed interpretations and intended uses of derived scores (Kane, 

2011). Consistent with the original intent of the EBPAS, the intended use of the S-EBPAS data is 

to provide implementation researchers and practitioners with information about whether an 

important motivational determinant of implementation is likely a barrier or facilitator to the 

adoption (initial implementation), fidelity (active implementation), or continued sustained use 

(sustainment). In turn, this information could be used to determine (a) whether resources need to 

be allocated to ensure implementers have favorable attitudes prior to initiating implementation to 

secure readiness or (b) during active implementation when unfavorable attitudes are likely to 

undermine important implementation outcomes, such as adoption and fidelity. The subscale data 

from the EBPAS would provide users with more precise information that enables them to identify 

the specific dimensions of attitudes driving favorable or unfavorable feelings towards EBPs, 

which could help tailor implementation strategies to identified needs. Overall, implementer 

attitudes toward EBPs serve as a potentially important individual-level characteristic during the 

motivational phase of behavior change. Assessing attitudes toward EBPs provides school-based 

implementation researchers and practitioners with data to make crucial decisions at various points 

during the implementation process (see Figure 5 for more details regarding the interpretation 

argument and use).  
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Factor Analysis 

 Factor analysis techniques are generally classified as exploratory or confirmatory. 

Exploratory factor analysis (EFA) is used when no theory exists to inform a factor structure. In 

EFA, all possible parameters implicit in a model are estimated, whereas confirmatory factor 

analysis (CFA) is an approach that specifies the measurement model by delineating how 

measured variables load onto certain latent factors (Thompson, 2004). CFA allows for tests of the 

goodness of fit to provide a method of confirming whether the specified measurement model fits 

with theory and prior research. As this study sought to extend a previously validated instrument, a 

CFA was used initially. 

Summary and Existing Gaps in the Literature 

It is important for educators to implement EBPs that prevent SEB problems from arising 

and intervene on existing needs. However, there is a gap between research and practice that 

results in the limited uptake and high quality delivery of EBPs, limiting the potential impact these 

supports can have on student SEB outcomes (Owens, 2014). Given the longstanding research-

practice gaps that exist, the field of implementation science has emerged, and various disciplines 

increasingly incorporate implementation science into their work (Boyce et al., 2019). 

Implementation science has also expanded among educational researchers who are interested in 

improving student access to high quality services (e.g., Bohanon et al., 2016; Forman et al., 2013; 

Lyon & Bruns, 2019; Owens et al., 2014). As discussed above, implementation researchers have 

developed a variety of implementation models and frameworks, with most highlighting the 

importance of shifting the beliefs and attitudes of implementers as an important determinant of 

successful implementation (e.g., Aarons et al., 2011). 

In addition, the importance of assessing practitioner ATE and the existence of an 

implementation-specific tool for this purpose was discussed. However, the pace and breadth of 

implementation research in schools lags behind other service sectors, such as healthcare and 

community mental health (Lyon & Bruns, 2019). This helps situate the existing gaps in the 

school-based literature that call for research conducted in this dissertation study. Below are the 

existing gaps that provide the rationale for and support the significance of this dissertation study. 

The first identified gap in the literature is that there are no valid instruments available that 

measure attitudes toward evidence-based practices and are appropriate for broad use in school-

based research and practice. Although other instruments measuring teacher attitudes are available, 

they are either too general (i.e., they measure teacher attitudes toward the profession in general), 
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or too narrow (i.e., measure attitudes related to a very specific intervention). The EBPAS is an 

instrument that was conceptually developed to capture different dimensions of attitudes believed 

to be relevant to providers attitudes towards EBP, and it has been validated in other mental health 

contexts (Aarons, 2010; Cook et al., 2018; Keyser et al., 2016; Rye et al., 2017; Melas et al., 

2012). 

Second, for the EBPAS to be appropriate, it needs to be adapted to include constructs that 

educational stakeholders view as important, such as perceived burden or fit. These two additional 

constructs were validated in the EBPAS-50 (Aarons et al., 2012). The degree to which a teacher 

perceives the EBP to add undue burden may be associated with less favorable attitudes and, thus, 

may predict that a teacher would be less likely to implement new practices (Buabeng, 2012; 

Collier-Meek et al., 2019). Further, whether teachers perceive an EBP to fit with their youth, 

philosophy and values has been theorized as a teacher-level determinant (Long et al., 2016). 

Third, while researchers have suggested that associations exist between constructs that 

make up the inner organizational context (e.g., implementation-specific leadership, citizenship, 

and climate; Aarons et al., 2015; Ehrhart et al., 2014; Lyon et al., 2018), there has been only a 

small amount of attention paid to exploring the relationships among them. Additionally, there is a 

need to explore the relationships between general and implementation specific constructs and 

perceptions of the attributes associated with the innovation being implemented. 

Fourth, there has been a large quantity of research and theory connecting attitudes to 

behavior change. Some studies have identified direct links between attitudes and implementer 

fidelity (e.g., Moullin et al., 2019), though other studies and behavior change theories such as the 

HAPA indicate that attitudes make up only half of the equation in terms of behavior change (i.e., 

getting properly motivated to hold an intention to change a behavior), and it remains uncertain 

whether attitudes toward EBPs play a direct or supporting role (i.e., as a mediator or moderator) 

in implementation outcomes. 

Finally, it is unclear in the literature whether inner organizational factors and teacher 

ATE are differentially associated with implementation outcomes (i.e., fidelity), depending on the 

type of universal EBP being implemented (e.g., school-wide versus classroom-focused). For 

example, when implementing a school wide EBP, such as SWPBIS, organizational factors such 

as implementation leadership or climate may account for more variance than individual attitudes 

toward the EBP.  For implementation of classroom-based EBPs, like a social-emotional learning 

curriculum, which emphasize teachers’ altering the curriculum they are delivering and how they 
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deliver it in their the classroom, individual attitudes may play a larger role in predicting fidelity 

due to the delivery method and level of implementation. Of the 10+ studies exploring the validity 

evidence of the EBPAS, only one identified study (i.e., Melas et al., 2012) explored predictive 

validity. 

Purposes of This Study 

 To address to the identified gaps in the literature, the purpose of this dissertation study 

were to (a) examine evidence of the construct validity of a school-adapted EBPAS by conducting 

confirmatory factor analysis and convergent and divergent correlational analyses with other 

measures and (b) examine the relationship between attitudes toward EBPs and implementer 

fidelity across two different types of universal EBPs (i.e., school-wide and class-wide). The 

objective of this was to provide the field of education with a tool to assess educators’ attitudes 

towards EBPs that could be used by implementation researchers and practitioners to address 

longstanding science-to-practice gaps. The following research questions guided this study: 

1. Do confirmatory factor analyses provide evidence that data collected from elementary 

education teachers using the S-EBPAS confirm the original EBPAS factor structure? 

2. Do confirmatory factor models including the two additional EBPAS subscales fit the data 

and demonstrate evidence of reliability? 

3. Do S-EBPAS total and subscale scores demonstrate evidence of convergent and 

divergent construct validity? 

4. Do the S-EBPAS scores associate with the fidelity of implementation of two different 

types of universal EBPs (i.e., SW-PBIS and PATHS social-emotional learning program)? 
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Chapter 3: Method 

Data Source 

 The data used in this sample were drawn from a larger project, the Organizational 

Assessment for Strategic Implementation in Schools (OASIS) Project, funded by the Institute of 

Education Sciences. The main purpose of this measurement project was to adapt and refine an 

existing suite of brief, feasible, and usable measures to support the implementation of EBPs that 

improve student outcomes in elementary educational settings. 

Setting and Participants 

Schools were recruited for participation if they were actively implementing one of two 

evidence-based universal prevention programs (n = 39 SWPBIS; n = 13 PATHS). This study 

included a total of 441 teachers from 52 elementary schools in Washington, Ohio, and Illinois. 

Schools were racially/ethnically (Non-White 66%; minimum = 21% and maximum = 100%) and 

socioeconomically (low income status 57%; %; minimum = 4% and maximum = 100%) diverse. 

An average of 9 teachers were randomly recruited to participate per school to complete 

study measures. Research has shown that measuring perceptions from a randomly selected group 

of implementers provides a reliable method of assessing organizational constructs, even with 

relatively small groups (e.g., 3 or more; Jacobs, Weiner, & Bunger, 2014). Complete 

demographic information for participants is depicted in Table 1. As depicted in the table, most 

teachers were female, had at least a master’s degree, had an average of 11.6 years of experience, 

and were predominantly White. Due to missing data (< 5% overall), the number of participants 

included in some analyses was less than 441. 

Procedures 

Human subject approval was obtained from the University of Washington and University 

of Minnesota Human Subjects Internal Review Board (IRB) and partnering school districts’ 

research and evaluation departments. Schools were recruited if they were actively implementing 

SW-PBIS or the PATHS social-emotional learning curriculum for universal prevention, 

promotion, and treatment. 

Recruitment  

Recruitment of specific schools involved working with central administrators and 

communicating with site-based administrators regarding the project’s benefits and data collection 

procedures. Each of the schools included in this study were actively implementing one of two 

universal evidence-based programs: (1) universal level of SW-PBIS (Horner & Sugai, 2015) or 
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(2) Promoting Alternative Thinking Skills social-emotional learning curriculum (PATHS; 

Greenberg et al., 1995). SW-PBIS is a non-curricular approach that involves all staff, particularly 

teachers, to establish agreed upon behavioral expectations and consistently teach, model, cue, and 

reinforce those expectations in the classroom as well as non-classroom settings (Sugai & Horner, 

2006). PATHS is a curriculum-driven approach that involves teacher delivery of lessons targeting 

student social-emotional competency and follow-up support after each lesson to promote skill 

generalization (e.g., reminders, feedback; Elias et al. 2003). The PATHS curriculum seeks to 

reduce aggression and behavioral problems in elementary school-aged youth while enhancing 

educational processes in classrooms (Greenberg et al., 1995). School administrators or an 

appointed liaison from partnering schools then recruited 5-10 teachers to participate in data 

collection. Contact information was obtained from teachers for research staff to contact them and 

send them a link to the survey. 

Data Collection 

To facilitate data collection, a web-based survey was constructed using the Qualtrics 

system. Data were collected at two time-points (Fall and Spring) during the 2017-2018 academic 

year. An initial email was sent to teachers in November to provide them with an overview of the 

project, obtain informed consent, and provide link to the online survey. Each school was provided 

with a one-month window to complete the survey from the time they were sent the initial email. 

Reminder emails were sent on a weekly basis to increase the number of respondents from each 

school. 

Measures 

The original EBPAS was developed in 2004 based on consultation with mental health 

service providers and researchers working in child and adolescent serves and through reviews of 

the literature regarding the implementation of EBPs related to mental health service provider 

attitudes (Aarons, 2004). In the original study, four factors were identified as influential in mental 

health service providers’ attitudes toward the acceptance and use of EBPs: (1) openness to 

implementing new interventions (Openness); (2) the intuitive appeal of the new intervention 

(Appeal); (3) willingness to using required interventions (Requirements); and (4) conflict 

between clinical experience and research results (Divergence). An initial set of 18 items to 

measure these four constructs was reduced to 15 items in the final measure. Response options 

based on a 5-point Likert scale and were as follows: 0 = not at all, 1 = to a slight extent, 2 = to a 

moderate extent, 3 = to a great extent, and 4 = to a very great extent (Aarons, 2004). 
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Sub-scale Adaptations 

Prior to conducting the validation procedures, the sub-scales underwent a series of 

revisions to adapt them for use in schools by increasing the relevance, fit, and acceptability of 

each of the measures and their corresponding sub-constructs and items. The measures and 

constructs were adapted first via an expert summit and then through hosting mixed-method focus 

group sessions with key educator stakeholder groups (Locke et al., 2019). Following each of 

these procedures, sub-scales were adapted in preparation for the validation studies that focused on 

examining the construct validity and perceived utility of the school-adapted measures. 

Adaptations consisted of changing item wording to ensure construct equivalence for the target 

respondents (i.e., school-based practitioners) and deleting and expanding item content based to 

ensure contextual appropriateness to the school context (Hambleton, 1994). An effort was made 

to preserve the integrity of the original items and constructs while ensuring appropriateness to the 

school context (Hambleton et al., 2005). Thus, all items from the original scales were maintained 

with changes only made to item wording, such as replacing the word “supervisor” with “school 

administrator,” “clinician” with “school personnel,” and “agency” with “school.” Moreover, the 

expansion of the measures was made based on feedback from experts and stakeholders regarding 

sub-constructs missing from the original measures that are relevant and have utility in the school 

context. For example, for the School-Evidence Based Practice Attitudes Scale (S-EBPAS), two 

additional sub-scales were included based on information gleaned from experts and/or 

stakeholders: (a) Fit and (b) Burden (see below for definition of each of these sub-constructs). 

Table 2 depicts the item descriptions for each of the sub-scales in the S-EBPAS measure. 

Descriptions of S-EBPAS Subscales. Items in the self-report teacher questionnaire were 

used as indicators of the latent constructs that make up the S-EBPAS. These constructs were 

researcher-developed and theoretically informed. The specific measures used in this study are 

described below. Openness represents being open to trying new innovations and being willing to 

try or use new practices. Divergence represents the extent to which EBPs are perceived as 

unimportant or less important than other factors such as the overall experience of school. Appeal. 

The intuitive appeal of an innovation is Required represents the extent to which teachers would 

adopt the EBP if it is required by the state, district, or principal. Fit represents the extent to which 

the new EBP aligns with the current practices, values, philosophy, and approach of the teacher. 

Burden represents the extent to which the implementer feels that the EBP is easy or difficult to 

incorporate as part of their routine practice. Figure 5 provides a visual of the proposed 
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interpretations and use argument for the S-EBPAS. 

Additional Scales Included in Convergent and Divergent Construct Validity Assessment 

Public School Teacher Questionnaire (PSTQ). The PSTQ has been used for decades as 

part of the Schools and Staff Survey conducted by the National Center on Educational Statistics 

(NCES, 2008) to measure teachers’ attitudes towards teaching. The scale includes a total of 9-

items that assess different attitudes towards the teaching profession (e.g., “The teaching 

profession is something that I enjoy and feel competent doing”). Items are rated on a four-point 

scale ranging from strongly disagree to strongly agree. This scale has demonstrated acceptable-

good psychometric properties (Rimm-Kaufman & Sawyer, 2004). The PTSQ demonstrated an 

acceptable internal consistency estimates using data in this study (a = .81). Response options 

were based on a 4-point Likert scale and were as follows: 1 = Strongly disagree, 2 = Somewhat 

disagree, 3 = Neither agree nor disagree, 4 = Agree, and 5 = Completely agree. 

School Implementation Citizenship Behavior Scale (S-ICBS). The S-ICBS was 

adapted from the Implementation Citizenship Behavior Scale (ICBS; Ehrhart et al., 2015) and 

consists of six items loading onto two subscales: Helping Others and Keeping Informed. 

Implementation citizenship is defined as behavior employees perform to support EBP 

implementation, such as holding others in the organization or team to the highest standards of 

EBP (Ehrhart et al., 2015). Internal consistencies of the original ICBS range from a = .91 = .93. 

ICBS scores correlate strongly with supervisor-rated implementation success (r = 0.81). Response 

options were based on a 5-point Likert scale and were as follows: 0 = not at all, 1 = to a slight 

extent, 2 = to a moderate extent, 3 = to a great extent, and 4 = to a very great extent. 

School Implementation Climate Scale (S-ICS). The S-ICS was adapted from the 

Implementation Climate Assessment (ICA; Ehrhart et al., 2014; Ehrhart et al., under review) and 

includes 18 items loading onto 6 subscales: Focus on EBP, Educational Support for EBP, 

Recognition for EBP, Rewards for EBP, Selection for EBP, and Selection for Openness, with 

subscale internal consistency ranging from a = .81 to .91. The ICA correlates moderately with, 

but is distinct from, a conceptually similar strategic climate measure and correlates with 

implementation and other implementation-specific measures of the organizational context, such 

as school implementation leadership. Response options were based on a 5-point Likert scale and 

were as follows: 0 = not at all, 1 = to a slight extent, 2 = to a moderate extent, 3 = to a great 

extent, and 4 = to a very great extent. 

School Implementation Leadership Scale (S-ILS). The S-ILS was adapted from the 
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Implementation Leadership Scale (ILS; Aarons et al., 2014; Finn et al., 2016), consisting of 12 

items loading onto 4 subscales: Proactive Leadership (anticipating and addressing implementation 

challenges), Knowledgeable Leadership (deep understanding of EBP and implementation issues), 

Supportive Leadership (support for EBP adoption/use), and Perseverant Leadership (consistent 

and responsive to challenges). Subscale internal consistencies range from a = 0.95 to 0.98. 

Subscale scores correlate moderately with other leadership measures and demonstrate 

discriminant validity from general organizational climate. Response options were based on a 5-

point Likert scale and were as follows: 0 = not at all, 1 = to a slight extent, 2 = to a moderate 

extent, 3 = to a great extent, and 4 = to a very great extent. 

Acceptability, Appropriateness, and Feasibility Scale. The Acceptability, 

Appropriateness, and Feasibility Scale (AAFS) is a 12 item, 5-point Likert-type scale. The AAFS 

captures the degree to which an intervention is relevant and compatible with the setting, staff, and 

identified problem (Proctor et al., 2011). The AAFS combined the Acceptability of Intervention 

Measure (AIM), the Intervention Appropriateness Measure (IAM), and the Feasibility of 

Intervention Measure (FIM; Weiner et al., 2017). Internal validity among these three subscales 

has reportedly been high (range: a = .85-.91), and all three demonstrated acceptable test-retest 

reliability, exceeding .70 (Weiner et al., 2017). Response options were based on a 5-point Likert 

scale and were as follows: 1 = Completely disagree, 2 = Disagree, 3 = Neither agree nor 

disagree, 4 = Agree, and 5 = Completely agree. 

General Organizational Climate. The Organizational Health Inventory for Elementary 

Schools (OHI-E; Hoy & Tarter, 1997) was administered as a molar climate measure that captures 

the health and climate of a school based on the perception of school staff. Only three of the five 

sub-scales from the OHI-E were used in this study: institutional integrity, teacher affiliation, and 

academic emphasis. The OHI-E has demonstrated acceptable internal consistency and stability in 

prior research (e.g., Bevans, Bradshaw, Miech, & Leaf, 2007). In this study, Cronbach alphas for 

the OHI-E subscales were also found to be acceptable, ranging from .84 - .94. Response options 

were based on a 4-point Likert scale and were as follows: 1 = Rarely occurs, 2 = Sometimes 

occurs, 3 = Often occurs, and 4 = Very frequently occurs. 

General Leadership. General leadership qualities were assessed using the Multifactor 

Leadership Questionnaire (MLQ), which includes 45 items across 8 subscales (i.e., contingent 

reward, intellectual stimulation, management-by-exception, behavioral and attributed idealized 

influence, inspirational motivation, individualized consideration, and extra effort). The MLQ 
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evaluates how teachers perceive their principal’s transformational and transactional leadership 

behaviors (Aviolo & Bass, 2004). Internal consistency for the MLQ has been found to be 

acceptable (a = .74 - .87; Dimitrov & Darova, 2016).  Response options were based on a 5-point 

Likert scale and were as follows: 0 = Not at all, 1 = Once in a while, 2 = Fairly often, 4 = Agree, 

and 5 = Completely agree. 

General Citizenship. General citizenship was assessed using the Organizational 

Citizenship Behavior Scale (OCBS), which is a 12-item Likert-type scale that that measures the 

degree to which the teaching faculty of a school engages in organizational citizenship behavior, 

which is conceived as a set of behaviors that employees perform that exceed their expected job 

tasks (DiPaola & Tschannen, 2001). The reliability of the scale is consistently high (range = .86 

to .93), and the construct validity has also been supported in three separate factor analyses 

(DiPaola, Tarter, & Hoy, 2005). Response options were based on a 4-point Likert scale and were 

as follows: 1 = Slight extent, 2 = Moderate extent, 3 = Great extent, and 4 = Very great extent. 

School and Teacher Demographics. The school demographics measure included 

population race, ethnicity, and socio-economic status of the student body, and teacher 

demographics are (Table 1) included age, race and ethnicity, gender, highest degree earned, grade 

taught, and the number of years they have been in their role and at their current school. 

Intervention Fidelity for PATHS and SWPBIS 

The fidelity data in the current study were collected via two independent EBP purveyor 

groups. The Northwest PBIS Network gathered data on the fidelity of the universal level of 

SWPBIS using the Tiered Fidelity Inventory (TFI). The PATHS fidelity ratings were completed 

by trained observers from the PATHS Education Worldwide group, which is the purveyor of 

PATHS who is responsible for delivering training, follow-up consultation, and fidelity audits. To 

measure the fidelity of PATHS, researchers used an instrument developed and validated by the 

Conduct Problems Prevention Research Group (CPPR, 2010). This includes a series of items that 

trained observers rate on a 4-point Likert-type scale to capture the extent to which core 

components are being implemented with fidelity. The ratings were completed based on direct 

observation of teacher behavior and interviews with teachers. The observers completing the 

PATHS ratings were from the PATHS Worldwide group which is the purveyor of the program 

and responsible for delivering training, follow-up consultation, and fidelity audits.  

To measure fidelity to SWPBIS, the Tiered Fidelity Inventory (TFI) was developed as a 

comprehensive and efficient tool to determine the extent to which a school is implementing 
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SWPBIS (Algozzine et al., 2014). The TFI is organized into three 4-point Likert-type scales to 

evaluate SWPBIS at each tier of service delivery. Trained raters completed fidelity ratings in the 

39 participating schools implementing SWPBIS. Data from the TFI is used to calculate a total 

score representing the quality of implementation of the universal level of SWPBIS. 

To create a common unit of analysis between the fidelity measures of the two universal 

EBPs, the PATHS fidelity ratings at the teacher classroom-level were aggregated to the school-

level to create a school-level index indicating the average percentage of core components adhered 

to by teachers in a given school (Dusenbury et al., 2003; McIntyre et al., 2007). This was then 

combined with the SWPBIS which also provides a percentage index representing the proportion 

of fidelity points earned across core components. In addition, although the SWPBIS fidelity data 

are only gathered at the school level, each teacher respondent was assigned the school-level value 

to create an individual level fidelity score for each individual participant. This approach violates 

the assumption of independence of observations, but it provides an approach to examine the 

relationship between EBPAS scores and fidelity of two different types of universal EBPs. 

Therefore, results of this aggregated comparison will be interpreted with caution. 

Analytic Plan 

CFA With Categorical Variables  

Often, social science research, such as in the present study, revolves around using data 

from Likert response questionnaires. Questionnaires are easy to develop and use, have been 

shown to be reliable, and are adaptable (Nunnally, 1978). The questionnaire format impacts the 

data and interpretation of the relations between the observed items and latent constructs 

(Distefano, 2002). When a construct is measured by a questionnaire using the Likert format, the 

observable level representing the latent construct cuts the continuous scale of the construct into a 

set number of ordered categories (i.e., in this study, each item has five categories), thus this 

imperfect scaling technique introduces two types of error into the analyses: (1) categorization 

errors from cutting continuous data into ordered categories and (2) transformation errors resulting 

from categories of unequal widths (O’Brien, 1985). The result is that measures are often 

constructed that do not have equally spaced intervals (Borgatta & Bohrnstedt, 1980) and data 

obtained from an instrument using Likert scaling are considered ordinal scaled data. Both types of 

errors suppress the estimated relation between the latent construct and observed item (DiStefano, 

2002). It is, therefore, important to understand the underlying assumptions and select appropriate 

estimation methods. 
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Estimation and Assumptions   

In measurement models such as CFA, the free parameters are estimated by fitting scores 

to the factor structure with a given estimation method (Sun, 2005). Maximum Likelihood (ML) is 

the most common method for estimating model parameters in factor analysis and works by 

minimizing a discrepancy function between the sample covariance matrix and the covariance 

matrix reproduced from the hypothesized model (Sun, 2005). ML, however, carries with it the 

assumption of continuous, normally distributed variables in the sample covariance matrix (Flora 

& Curran, 2004).  If the variables are ordinal, the robust weighted least squares means and 

variances adjusted (WLSMV) method of estimation is recommended (DiStefano, 2002; Flora & 

Curran, 2004; Brown, 2006). WLSMV assumes that only a subset of item pairs follows a 

bivariate normal distribution instead of all item pairs (Jöreskog, 1994), which is more appropriate 

for categorical variable modeling as is being done in this study. 

Further, ML is based on Pearson product-moment correlations to examine the degree of 

association between continuous variables, and they carry an assumption that the measurement 

scale is based on equal intervals. Likert scales are ordinal and therefore break this assumption. 

Using a Pearson correlation in this case would artificially restrict the relationship between 

measures and underestimate the degree of association between observed variables and decrease 

the factor loadings obtained (Guilley & Uhlig, 1993). Alternatively, a polychoric correlation is 

more appropriate and provides a more accurate measure of construct validity. Polychoric 

correlations are used when variables are continuous and linearly related and are divided into a 

series of categories (Holgado-Tello et al., 2008). Calculation of a polychoric correlation is based 

on the premise that observed values are explained by an unobserved continuous distribution 

(Flora & Curran, 2004). The relationship between a latent response distribution, y*, and an 

observed ordinal distribution, y, is formalized as 

 

with thresholds τ as parameters defining the categories c = 0, 1, 2, …, C − 1, where τ0 = −∞ 

and τC = ∞. Hence, the observed ordinal value for y changes when a threshold τ is exceeded 

on the latent response variable y*. Therefore, in MPlus, we will use the SAMPSTAT option, 

which allows us to use polychoric correlations when calculating sample statistic output using 

categorical variables and employs a WLSMV method for estimation. 

Power 



Teacher Attitudes Toward Evidence-Based Practices  44 

  

Sample size affects the statistical power and precision of a model’s parameter estimates, 

and power is defined as one minus the Type II error probability, while precision represents the 

ability of a model’s parameter estimates to capture true values in the population. In CFA, power 

is relevant for tests of the model and the parameter estimates (i.e., whether estimated parameters 

and models of fit can be trusted; Brown, 2006). When using WLSMV, rules of thumb suggest 

that a sample size greater than 200 is “large”, which is considered acceptable for most models 

(Kline, 2005). Muthen and Muthen (2002) conducted a Monte Carlo simulation study using non-

normal data such as in this study and determined that a sample size of 315 was required to get an 

adequate level of power (0.8) in the case where data was non-normal and contained missingness, 

such as the case with this study. Because this study’s sample size includes 414 participants, 

power was determined to be adequate to detect of small to moderate size if they are present.  

Missing Data  

A preliminary missing data analysis was conducted on variables of interest using the 

Amelia package in R (Honaker et al., 2011). Less than 1% of data was missing from the dataset. 

Due to the limited amount of missing data, list-wise deletion was used along with full information 

maximum likelihood (FIML) parameter estimation to adjust for missing data and reduce potential 

biases. List-wise deletion is appropriate compared to alternatives such as pair-wise deletion or 

imputation because it is the least biased method relative to others (Baraldi & Enders, 2010), and 

FIML allows for unbiased estimates of regression coefficients and standard errors, assuming that 

data are missing at random. This assumption is realistic given that missing data patterns appeared 

to be scattered evenly and randomly across variables and participants within the dataset. 

Research Question 1  

Addressing research question 1 involved examining the construct validity of the S-EBPAS 

via a series of confirmatory factor analyses (CFA) using weighted least squares means and 

variances (WLSMV) estimation with delta parameterization for the ordered-categorical scale 

items, as employed in Mplus version 8.4. Model evaluation methods followed guidelines from 

Brown (2006). The fit of each model will be determined across several indices including the chi-

square statistic, comparative fit index (CFI; Hu & Bentler, 1999), the Tucker-Lewis index (TLI; 

Tucker & Lewis, 1973), the root mean square error of approximation (RMSEA; Rigdon, 1996), 

and the weighted root mean square residual (WRMR; DiStefano et al., 2018). Interpretations of 

each of these fit metrics are described in detailed below: 
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1. The comparative fit index (CFI) is a ratio of the estimated model compared to the null 

hypothesis model (Brown, 2006). Metrics closer to 1.0 mean better fit, and desirable 

statistics indicating quality model fit will be greater than .95 (Hu & Bentler, 1999). 

2. The Tucker-Lewis index (TLI) is an incremental fit statistic that compares the 

hypothesized model with a " true" model in the ability to correct the chi-square deviation 

from the independence model (Sun, 2005) and desirable statics indicating quality model 

fit will be greater than .95. 

3. The root mean square error of approximation (RMSEA) is an absolute measure of fit that 

takes model complexity into consideration by dividing d with the model df and then 

taking the square root. This statistic RMSEA values less than or equal to .06 will indicate 

desirable model fit (Sun, 2005, Xia & Yang, 2019). 

4. The standardized root mean square residual (SRMR) is an absolute fit index that 

measures the average discrepancy between the correlations observed in the input matrix 

and the correlations predicted by the model. Values can range from 0.0 to 1.0 with values 

closer to 0.0 indicating better model fit. There is currently a general agreement among 

scholars that values below .80 are desirable (Brown, 2006, Joreskog & Sorbom, 1981). 

Multiple models were fit. The first will assume only 1st order factors and model exogenous 

subscales within the S-EBPAS that correlate with one another. Standardized factor loadings (ß) 

less than .55 were be deemed poorly performing items that require further examination 

(Tabachnick & Fidell, 2019). The second model will impose a hierarchical structure with a 2nd 

order factor composite of the S-EBPAS subscales. Our theory, measurement development 

process, and projected function of the S-EBPAS as a brief, unitary measure of teacher ATE 

means that we will prioritize a model with a 2nd order factor composite representing a total score. 

 In the case that the factor structure is not confirmed with the sample of teachers, an 

exploratory factor analysis (EFA) will be conducted in Mplus to determine a model that better fits 

the data. In this instance, best practices in EFA will be followed with guidance from Brown 

(2006) and Thompson (2004). This involves applying appropriate rotations to the data, selecting 

the proper number of factors based on the aforementioned fit statistics (i.e., WLSMV, RMSEA, 

SRMR, TFI, & CFI) and examining eigenvalues via Scree plots. 

Research Question 2 

In the sample, there were two different forms of the S-EBPAS given to participants. One 

group received the S-EBPAS that used specific language about the EBP their school was 
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implementing (i.e., PATHS or SW-PBIS) and the other group received item referents that were 

about EBPs in general. Therefore, a multi-group CFA was performed to determine whether the 

underlying factor structure of the S-EBPAS is invariant between general and specific EBP item 

referents. The same fit indices were employed as the initial CFAs, including a χ2 difference test 

between models, to determine whether the performance of items and the structure of S-EBPAS 

remained invariant across the different versions of the scale. A stepwise procedure was used, 

whereby the analysis begins with the least restricted solution (equal form) and subsequent models 

are evaluated (using nested χ2 methods) that entail increasingly restrictive constraints; that is, 

equal factor loadings, followed by equal intercepts, equality of factor variances; equality of factor 

covariances, and the equality of latent means (Brown, 2006). 

Research Question 3  

For this research question, we assessed the S-EBPAS’ construct validity by analyzing the 

convergent and divergent validity evidence of the S-EBPAS. To do this, a correlation table 

modeled after a multi-trait multi-method matrix will be created. Convergent validity will be 

assessed via inter-factor correlations between S-EBPAS subscales (different-trait, same-

instrument) and correlations between the S-EBPAS subscales and PSTQ subscales (similar-trait, 

different-instrument). 

Convergent and divergent construct validity evidence was assessed via Spearman’s rho 

correlations between the S-EBPAS subscales and a variety of other scales used in the larger 

OASIS study; namely, the PSTQ total score (different-trait, different-instrument, same-method), 

and correlations with the S-ICBS, S-ICS, S-ILS, Intervention acceptability, appropriateness, and 

feasibility (AAFS), general organizational climate (OHI), general leadership (MLQ), general 

citizenship, and teacher– and school-level demographic scales.  

Spearman’s correlation coefficient is a non-parametric statistical measure of the strength 

of a monotonic relationship between paired data. It is most appropriate when the data are ordinal 

and do not follow a normal distribution, which is the case in the present study. Guidelines for 

interpreting correlations are as follows: correlations of .10 are considered small, .30 are 

considered moderate, and .50 and above are considered large (Cohen, 1988). Table 3 depicts the 

correlations between the S-EBPAS sub-scales and other scales used in the study. The scales in 

Table 3 are organized according to the hypothesized convergent and divergent associations to 

enable readers to visually examine evidence of the convergent and divergent validity of the S-

EBPAS by scanning the magnitude of correlations as one moves from the top to the bottom of the 
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table. Overall, visually speaking, the magnitude of correlations decrease as one scans from the top 

rows of the table towards the bottom, which is generally consistent with the foregoing hypotheses 

associated with this research aim. The following is a discussion of the correlations for each of the 

sections of Table 3 beginning first with the most convergent relationships among the S-EBPAS 

sub-scales according to our hypothesis. 

It was anticipated that there would be moderate-to-large correlations between the S-

EBPAS subscales and the PSTQ since they rely on similar assessment methods (teacher report) 

and are both measures of teacher attitudes. It is also anticipated that there will be moderate-to-

strong correlations between the S-EBPAS subscales and the S-ICBS, S-ICS, and slightly weaker 

but still moderate correlations with S-ILS scores because the S-ICBS and S-ICS capture 

theoretically closer constructs than the S-ILS (e.g., hypothetically implementation leadership 

influences implementation climate which in turn influences ATE; Erhart et al., 2016), yet all three 

scales capture core constructs that comprise the organizational implementation context (Aarons, 

2011). Next, it is hypothesized that the S-EBPAS will have a moderate correlation with AAFS 

because the two instruments are about evaluations of characteristics of the practice itself. 

Hypothetically, if a participant finds the practice appropriate, acceptable, and feasible, they 

should be more likely to be in favor of implementing it. 

The S-EBPAS should have positive but weak convergence with general organizational 

climate, citizenship, and leadership as they all measure staff perceptions of the overall 

organizational climate, but they lack an implementation-specific focus like the S-ICS. Indeed, 

general measures of climate, citizenship, and leadership are associated with implementation-

specific measures of the same constructs (Powell et al., 2017). Finally, it is anticipated that there 

will be null-to-low correlations with teacher- and school-level demographics since some 

characteristics, such as the number of youth receiving special education services, might impact 

teachers’ general views on and experience with EBPs, while others would likely have no 

significant nor meaningful relationship. 

Research Question 4  

Finally, this study aims to determine the predictive validity between the S-EBPAS and 

implementation outcomes among both groups of EBP implementers (i.e., the SWPBIS group and 

the PATHS group). A bivariate correlation table between fidelity and variables of interest will be 

created to assess the strength that potential predictors will have on fidelity of implementation 

(Table 10). A variety of regressions will be conducted in R to determine the extent to which the 
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S-EBPAS explains variance in the implementation outcome (i.e., fidelity). To assess effect sizes, 

the differential effect of each predictor will be examined by calculating changes in adjusted R2 

and partial R2. Additionally, all coefficients will be standardized to allow for correlational 

interpretations of effect. 

PATHS Fidelity Models. The first set of models will predict individual-level fidelity 

outcomes based on the individual predictors. The first model will regress the S-EBPAS onto 

fidelity, while controlling for individual-level demographic covariates (i.e., gender and years of 

experience). Next, a multiple regression will be conducted between fidelity and the S-EBPAS 

sub-scale scores.  

After analyzing the impact of the S-EBPAS and its subscales, additional predictor 

variables will be entered into the model according to a combination of theoretical relation to 

fidelity along with statistical relevance. Theoretically, implementation-specific constructs should 

be most proximal to fidelity (i.e., S-EBPAS, S-ILS, S-ICS, S-ICBS), as well as characteristics of 

the EBP being implemented itself (i.e., the AAFS). Other molar constructs (i.e., MLQ, OHI, 

OCBS, and PSTQ) will also be included, and a backward elimination method will be used to 

determine the best model fit. Given the limitations of this method, a stricter criteria for inclusion 

will be used (i.e., a = .01; Lew, 2019). This reduces the chance of Type-I errors (i.e., finding a 

false positive). 

Next, the school-level PATHS fidelity data will be analyzed after aggregating the 

individual-level S-EBPAS scores to the school-level, which will produce a mean and standard 

deviation S-EBPAS predictor. To assess the adequacy of this approach, the intraclass correlation 

(ICC) will be calculated on the unconditional model including PATHS fidelity data to measure 

the ratio of variance between school sites (𝜏00) and total variance, which is the sum of between-

school variance and within-school variance (i.e., variability amongst teachers; 𝜎2). The ICC was 

calculated using the following formula: 

𝐼𝐶𝐶 =
𝜏00

𝜎2 + 𝜏00
 

If the PATHS data does not produce a significant ICC at level 1, then this data will also be 

aggregated as a school-level (level 2) predictor and group comparisons will be run. For all 

analyses, model statistics and individual predictor statistics will be analyzed. Subscales with non-

meaningful bivariate relationships (i.e., non-significant and weak magnitude of association with 

fidelity, r < .10) will be excluded from the models. 
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SWPBIS Fidelity Models. The school-level SWPBIS fidelity data will be analyzed after 

aggregating the individual-level S-EBPAS scores to the school-level, which will produce a mean 

and standard deviation S-EBPAS predictor. The same course of regressions that were followed in 

the PATHS analysis will follow. The first model will regress the S-EBPAS onto SWPBIS 

fidelity, while controlling for school-level demographics (socio-economic status, ethnicity, and 

school size). Next, a multiple regression will be conducted between fidelity and the S-EBPAS 

sub-scale scores. After analyzing the impact of the S-EBPAS and it’s subscales, the same 

backward elimination method will be used to determine the best model fit among various 

predictor variables.  

Combined Group Fidelity Models. To assess potential differences between EBP 

implementation group, a full regression model including the fidelity data of both PATHS and 

SWPBIS as predictors will be run. The SWPBIS fidelity data is collected at the school-level and 

will be assigned as fidelity values for each teacher in a given school. School-aggregated attitudes 

toward EBPs will be regressed onto aggregated school-level fidelity for both SWPBIS and 

PATHS together, while also examining potential moderators of this relationship, such as EBP 

type. To examine EBP type as a moderator, an interaction term will be included in the regression 

model. Due to differences in the collection of fidelity data between the two implementer groups 

(i.e., SWPBIS fidelity data being collected at the school level and the PATHS fidelity data being 

collected at the individual level), drawing inferences from individual attitudes toward EBPs to 

school-level fidelity violates the assumption of independence (Finch, 2014). Violating this 

assumption impacts standard errors and significance testing. As a result, effect size estimates will 

be examined and interpreted which are less influenced by violating the assumption of 

independence. 

In order to trust the results of the predictive validity evidence, basic multiple regression 

assumptions must be met (i.e., linear relationship among variables, homogeneity of error 

variance, homoskedasticity, and an absence of multicollinearity). These assumptions were tested 

by creating and analyzing plots in R across all models using the sm (Bowman and Azzalini, 2018) 

and ggplot2 (Pedersen, 2020) packages.  
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Chapter 4. Results 

Descriptive Statistics 

Measures of central tendency, variability, percentage of missingness, and ranges were 

calculated for all predictors, outcome variables, and covariates to used for each research question. 

These results are displayed in Table 4. 

Research Question 1: CFA Preliminary Analysis 

Of the 441 participants, 434 had complete data for all items on the S-EBPAS. Seven 

participants had missing data for one or more items. Multiple models were developed and tested 

to identify the best fitting model. An initial first-order model included all four original EBPAS 

subscales (i.e., Openness, Divergence, Appeal, and Required) as well as two additional subscales 

(Burden and Fit) developed as part of later studies. A total of 26 items were included with marker 

indicators specified as the first item of each subscale. The measurement model contained no 

double-loading indicators, and all measurement error was presumed to be uncorrelated. However, 

this model failed to converge even after increasing the max iterations to 5000.  Therefore, sources 

of model misspecification were diagnosed. To do so, the correlation matrix and model estimates 

and variances were analyzed, and it was discovered that the Burden and Divergence subscales 

were performing poorly. Specifically, examination of the correlation matrix revealed that item 3 

of the Divergence subscale had low or negative correlations with all items except item 6 (also an 

item within the Divergence subscale). Additionally, item 23 of the Burden subscale had negative 

correlations with two items within its subscale (item 24,  = -.117) and (26,  = -.119) and a small 

correlation with item 25 ( = .363).  Disregarding marker indicators, the standardized factor 

loadings for all Burden and Divergence items were negative, and variances for the Burden 

subscale was zero, and .015 for Divergence. Given this, Items 3 and 23 were removed from the 

analyses, and the first-order model was re-run.  

Model convergence was achieved, and the model was overidentified with 237 df allowing 

for model evaluation. The model was evaluated using guidelines from Brown (2006), which 

involved analyzing fit statistics, identifying areas of strain in the solution (i.e., specific points of 

poor fit), and interpretability, size, and statistical significance of the model’s parameter estimates. 

All reported fit indices indicated a poor-fitting model (RMSEA = .131, CFI = .922, TLI = .910, χ2 

(276) = 23341, p < .001, SRMR = .086). Item 6 of the Divergence scale was identified as an area 

of ill-fit, as it did not correlate strongly with any other item on the S-EBPAS (all  values < 0.17), 

and had a standardized factor loading of  λ = .172. Because standardized residuals were not 
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available in the current version of Mplus (8) when using WLSMV (Muthen & Muthen), the 

modification index was primarily used to further explore areas of ill fit. The modification index 

reflects approximately how much the overall chi-square value would decrease (i.e., global fit 

would improve) if a constrained parameter was freely estimated or vice-versa (Brown, 2006). 

Moreover, it shows how model fit would improve if certain items or subscales were freed, 

regressed on, or correlated with other items or subscales. As expected with an ill-fitting model, 

there were many changes that could have made to improve model fit. However, because all global 

fit indices indicated that the model was grossly misspecified, instead of adjusting and re-

specifying the confirmatory model, it was decided to return to an exploratory analysis of the S-

EBPAS factor structure (Brown, 2006; MacCallum, 1986). 

Exploratory Factor Analysis (EFA)  

EFA procedures described in Brown (2006) and Thompson (2004) were used to explore 

the factor structure, identify the number of factors to extract, and apply an appropriate factor 

rotation. WLSMV was used as an estimator and an oblique rotation was applied. The initial 

model included all 26 items, and analysis of eigenvalues within a scree plot were used to 

determine that either a 2-factor structure appeared to fit the data best. However, after closer 

analysis, items 3, 6, 17, and 19–26 either cross-loaded onto more than one factor or did not meet 

the .55 factor loading cutoff established in the Methods section. These items were removed, and 

the EFA was re-run, with a scree plot indicating that a 3-factor structure fit the data best (Figure 

6). All three eigenvalues also fit the Kaiser-Guttman rule (eigenvalues > 1), making it the best-

fitting model. Factor loadings were analyzed, and the structure was mostly consistent with three 

of the original subscales from the EBPAS-15 (i.e., Openness, Appealing, and Required). The first 

factor included six indicators, consisting of all original items from the Openness subscale (1, 2, 4, 

and 8) as well as two items originally in the Divergence subscale (5 and 7). The second factor 

included six indicators, consisting of all the original items from the Appealing subscale (9, 10, 14, 

15) and two items from the Fit subscale (16 and 18). The third factor consisted of items 11, 12, 

and 13, which is identical to the original Required subscale (Table 5). Next, this revised model 

structure was tested using CFA. 

CFA Model Evaluation.  

The measurement model from the EFA contained no double-loading indicators, and all 

measurement error was presumed to be uncorrelated. The model was over specified (df = 105) 

allowing for model evaluation. All but one of the model fit statistics indicated good model fit 



Teacher Attitudes Toward Evidence-Based Practices  52 

  

overall (CFI = .964, TLI = .956, χ2 (87) = 808.480, p < .001, SRMR = .063). However, the 

RMSEA value (.137 (90 % CI: 0.129 – 0.146) suggested that the model could be re-specified to 

improve fit; in particular, the large RMSEA value indicated that the model could be made more 

parsimonious. Next, localized areas of ill-fit were explored, beginning with modification indices. 

The largest modification indices were three-way correlations between items 11, 12, and 13 within 

the Required subscale (all values > 375) followed by items 16 and 18 (134.241). Re-specifying 

models solely to improve model fit without substantive and/or theoretical reasoning to support is 

not suggested within CFA (Barrett, 2007; Brown, 2003; Marsh, 1996). Therefore, the language 

used in these items to determine were closely examined to determine if correlating error terms or 

removing unnecessary items made substantive or theoretical sense. Items 11, 12, and 13 are 

similarly worded and all capture a common idea (i.e., implementing if it is required by leaders at 

the building, district, and state level). Items 16 and 18 are similarly worded as well (i.e., 

implementing if it was “right” for youth and would “benefit” youth). Therefore, it was decided to 

correlate the error parameters for item12 with 11 and 13 and item 16 with 18. 

This decision to correlate the error parameters improved model fit across all indices, 

though RMSEA still indicated “mediocre” fit [CFI = .987, TLI = .984, χ2 (84) = 341.287, p < 

.001, SRMR = .038, RMSEA = .083 (90% CI = .074 – .093)]. The difftest function was used in 

MPlus to give a more accurate model fit comparison. Results produced a significant chi-square 

difference (χ2 (3) = 190.975, p < .001), which indicates that this re-specified model fit the data 

more accurately. Therefore, in this improved model, areas of ill-fit were explored again. 

Modification indices indicated a large value with items 9 and 10 within the Appeal subscale 

(80.41). Indeed, the wording of these items were similar (i.e., item 9 reads, “the EBP was 

intuitively appealing”, and item 10 reads, “the EBP made sense to me”), and it was decided to 

keep both items but to again correlate their error variance. Making this change produced a 

statistically significant difference test (χ2 (1) = 42.421) and improved all global fit indices [CFI = 

.991, TLI = .988, χ2 (83) = 268.099, p < .001, SRMR = .033, RMSEA = .071 (90% CI = .062 – 

.09381)]. Local sources of ill-fit were once again explored. Modification indices indicated a large 

value between items 2 and 4 within the Openness subscale (36.48). Indeed, the wording of these 

items was similar, indicating an overall willingness or openness to try new EBPs (i.e., item 2 

read, “I am willing to try new types of EBP even if I have to follow specific steps”, and item 4 

read, “I am willing to use new and different types of EBP developed by researchers.”). 

Correlating error terms between these two items resulted in a statistically significant chi-square 
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difference test (χ2 (1) = 26.797) and further improved all fit indices [CFI = .992, TLI = .990, χ2 

(82) = 234.429, p < .001, SRMR = .032, RMSEA = .065 (90% CI = .055 – .075)]. 

 Given the improvement in global fit indices, that the two items were similarly worded, 

and that it made substantive sense that the error variance was capturing more than random error, 

it was again decided to keep both items but correlate the error terms. Yet again, areas of ill-fit 

were explored. However, because of the relatively small modification index values along with the 

RMSEA value being brought within an acceptable range, respecification was ended at this point. 

The resulting first-order, three-factor structure with standardized factor loadings and error 

terms is displayed in Table 6. The specified measurement model contained no double-loading 

indicators, and measurement errors were correlated between items 2 and 4, 9 and 10, 12 with 11 

and 13, and 16 and 18. All freely estimated unstandardized parameter estimates were statistically 

significant (p < .001), and factor loading estimates revealed that the indicators were strongly 

related to their alleged latent factors (range of R2s = .42—.91). Correlations (Polychoric) Between 

S-EPBAS Items used in the final model as well as item proportions are displayed in Table 7. 

Additionally, prior research efforts have shown that the factor structure of the EBPAS is 

hierarchical in nature by a single second-order factor, attitudes toward EBP. This structure is 

properly identified and empirically supported with this sample as shown by the large magnitude 

of completely standardized factor correlations between Openness, Appeal, and Required (range of 

s = .684—.784). Applying this hierarchical structure did not alter any of the goodness of fit 

statistics, and the three first-order latent factors loaded onto the second-order factor of attitudes 

toward EBPs at large values (λ >/= .8), with a range of R2s = .64—.80. 

Scale Reliability Calculations. Scale reliability was calculated using the Raykov 

reliability estimate (ρ) developed for CFA-based estimation of scale reliability (Raykov, 2004). 

This reliability estimate is more appropriate for use in CFA than Cronbach’s alpha, which has 

been shown to provide undependable estimates of scale reliability (Green & Hershberger, 2000; 

Komaroff, 1997; Raykov, 1997). Raykov’s rho (ρ) can be interpreted similarly to classic 

interpretations of reliability, as an indicator of precision representing the amount of true score 

variance divided by total variance. There are multiple versions of Raykov’s reliability equation. 

Because this model contained correlated measurement errors, scale reliability was calculated 

using the following equation: 

𝜌 = (Σ𝜆𝑖)2  /[(Σ𝜆𝑖)2  + Σθ𝑖𝑖 + 2Σθ𝑖𝑗  ] 

Where (Σ𝜆𝑖)2  equals the sum of squared unstandardized factor loadings, Σθ𝑖𝑖 is the sum 
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of unstandardized measurement error variances, and 2Σθ𝑖𝑗 is the sum of nonzero error 

covariances multiplied by 2. Results indicated that ρ = .918, or 92% of the total variance within 

the S-EBPAS scale is true score variance. Reliability estimates for the three subscales are as 

follows: Openness, ρ = .936; Appeal, ρ = .916; and Required, ρ = .882. Generally, reliability 

coefficients of .90 and above are considered “excellent,” .80 are “very good,” and .70 are 

“adequate.” (Kline, 2015). 

Research Question 2: Multiple Group CFA 

A multiple group CFA was conducted between the two versions of the S-EBPAS scale. 

Table 8 displays all results for this research question. As noted in the Method section, two 

versions of the S-EBPAS survey were created: version 1 contained language about attitudes 

toward EBPs in general (e.g., “I would use an EBP if it fit with my youth”), and version 2 

contained language about the specific EBP that each group was implementing (e.g., I would use 

PATHS/SWPBIS if it fit with my youth”). The version of S-EBPAS were distributed nearly 

evenly among the sample (General, n = 219, Specific, n = 221). First, CFA analyses for each 

group were run separately, and fit statistics indicated good fit across general and specific forms 

(Table 8). In both groups, all freely estimated factor loadings were statistically significant (all p-

values < .001) and salient (completely standardized factor loadings ranged .62 to .96). No 

remarkable points of strain were noted in either solution, as reflected by small modification 

indices. 

Measurement Invariance 

To test for measurement invariance the simultaneous analysis of equal form (i.e., that the 

number of factors and pattern of indicator–factor loadings is identical across groups) was 

conducted, which will serve as the baseline model for the following tests of measurement 

invariance and population heterogeneity. All fit indices were acceptable on the equal form tests 

(χ2 (197) = 356.96, RMSEA = .061, SRMR = .039, CFI = .992, TLI = .991). 

The constraint of equal factor loadings was conducted next, which determines if the factor 

loadings (unstandardized) of the S-EBPAS indicators were equivalent between the two forms. 

Results produced fit indices aligned with acceptable model fit (χ2 diff(12) = 9.05 (p = .699), 

RMSEA = .056, SRMR = .039, CFI = .993, TLI = .992). The equal factor loading solution 

produced a slight improvement in the parsimony goodness-of-fit indices as compared with the 

equal form solution; for example, RMSEA = .056 versus .061 in the equal factor loading and 

equal form solution, respectively. This is due to the gain in degrees of freedom (197 vs. 209), 
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coupled with the trivial change in the χ2 value (356.96 vs. 351.21) associated with reproducing the 

observed covariance matrices with fewer freely estimated parameters (i.e., increased model 

parsimony via constraint of previously free parameters to equality). Because this constraint did 

not significantly degrade the fit of the solution, it can be concluded that the indicators evidence 

comparable relationships to the latent construct of attitudes toward EBP in both general and 

specific forms of the instrument. 

Population Heterogeneity  

The following analyses (equal factor variance and equal threshold mean) pertain to group 

comparisons on the structural parameters of the CFA model. Evaluation of the equality of a factor 

variance examines whether the amount of within-group variability (dispersion) of the construct 

differs across general or specific versions of the S-EBPAS. For this test, the factor variances were 

found to be equal (𝑋2 diff(3) = 7.36 (p = .11). Given that the χ2 test was nonsignificant these 

results provide support for the notion that participants responded consistently regardless of 

whether they received the general or specific S-EBPAS form (i.e., invariance across the two 

different versions of the S-EBPAS). 

Research Question 3 

 The S-EBPAS construct validity analysis was conducted in R (2013). Spearman’s ρ was 

calculated between the full three-factor S-EBPAS along with each subscale and several other 

scales used within the larger OASIS study. The results (displayed graphically in Table 9), were 

similar to what was expected (compare to Table 3). The unitary S-EBPAS score (i.e., average of 

all items from the three-factor scale) correlated strongest with the Acceptability, Appropriateness, 

and Feasibility Scale (AAFS; ρ = 0.55) and with School Implementation Leadership (SIL; ρ = 

0.54). Interestingly, the S-EBPAS correlated only moderately with the Public School Teacher 

Questionnaire (PSTQ), which captures general attitudes toward the teaching profession (ρ = 

0.31). This provides further evidence that a difference exists between molar and implementation-

specific attitudes. Compared with all other implementation-specific measures (i.e., S-ICBS, S-IC, 

and S-ILS), the S-EBPAS correlated moderately-to-strongly (ρ  range = 0.40 – 0.54). Also, as 

predicted, the S-EBPAS correlated weakly with teacher and school demographics (ρ range = -

0.12 – 0.11). Overall, these results align with the hypothesized nomological network (Figure 3), 

and they provide construct validity evidence supporting the three-factor S-EBPAS scale. 

Implications of these findings will be discussed in the next chapter.  

Research Question 4 
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Predictive Validity for the PATHS Group  

A missing data analysis revealed that complete fidelity data existed for only 58 out of 93 

participants in the PATHS implementation group (38% missingness for this group). Further, a 

subset of individual teacher identification numbers were missing to be able to match fidelity data 

to individuals (63%), leaving only 35 out of 93 cases with complete fidelity and identification 

among the PATHS group.  

The first set of models were conducted at the individual level. Model 1.1 was a multiple 

regression, using individual S-EBPAS total scores to predict fidelity, while controlling for 

individual-level demographic covariates (i.e., gender and years of experience). Results indicated 

that none of the predictors were significant [F(3, 31) = 0.280, p = .84, R2 = 0.026, adjusted R2 = -

0.068]. Since no demographic covariates were significant, they were all dropped form subsequent 

analyses. The next model (1.2) included the three S-EBPAS subscale scores predicting fidelity, 

though all three were also nonsignificant [F(3, 31) = 1.022, p = .396, R2 = 0.090, adjusted R2 = 

0.002]. Finally, a backward-selection regression model of total scores of molar and 

implementation-specific constructs was created (Model 1.3), though no predictors were 

significant at the a = .01 level [F(11, 23) = .62, p = .80, adjusted R2 = -0.14]. See Table 11 for full 

model statistics. 

 Linear regression assumptions were tested for each model built with the level 1 PATHS 

data. All assumptions for linearity, homoscedasticity and normality were met overall. 

Examination of the bivariate correlation table indicated that Models 1.2 and 1.3 had a large 

amount of multicollinearity among the predictors. Therefore, two interaction models were created 

to test all interactions between the implementation-specific constructs as well as between all 

molar constructs, though no predictors were significant at the a = .05 level. 

School-aggregated fidelity scores were applied to each participant in the PATHS group. 

To test the appropriateness of this decision, a fully unconditional model including PATHS fidelity 

was created. The ICC of individual level fidelity was .023, nonsignificant (χ2 test = .81), which 

indicates that aggregating to level two results in very minimal, nonsignificant loss of variability. 

Multiple models were run on the school-aggregated PATHS fidelity data. However, due to a large 

amount of missing demographic data among the PATHS group, first, Model 1.4 was a simple 

regression that included school-aggregated S-EBPAS total score predicting fidelity. This test was 

significant [F(1, 69) = 9.542, p = .003, R2 = .012, adjusted R2 = .109]. Next, Model 1.5 included 

standardized school-level demographic covariates (i.e., school size and socio-economic status) 
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along with the S-EBPAS total scores and was significant overall [F(3, 49) = 14.47, p < .001, R2 = 

.47, adjusted R2 = .43]. In this model, only school size was significant, and it was responsible for 

the large amount of variance explained (partial R2 = .34). Therefore, school size was carried over 

into subsequent analyses.  

The next model (1.6) included the three S-EBPAS subscale scores along with school size. 

Although the model overall was significant, all three subscales were nonsignificant [F(4, 48) = 

9.867, p < .001, R2 = .45, adjusted R2 = .41]. From here, due to small sample size and low 

variability, results of the backward elimination regression plan ran into issues with singularity. 

When including variables of interest, all covariates indicated perfect fit and explained 100% of 

the variance in fidelity (multiple R2 and adjusted R2 = 1).  

Predictive Validity for the SWPBIS Group  

School-aggregated SWPBIS fidelity data was used as the primary outcome variable. 

Model 2.1 was a multiple regression, predicting school-aggregated S-EBPAS total scores, while 

controlling for school-level covariates (i.e., school size, ethnicity, and socio-economic status), 

and the model was non-significant [F(4, 343) = 1.724, p = .14, R2 = .02, adjusted R2 = .008]. 

School Size was a significant predictor (p = .02), so it was used in subsequent models, but 

ethnicity and socio-economic status were not significant, so they were removed from subsequent 

analyses. The next model (2.2) included school-aggregated sub-scale scores of the S-EBPAS, 

while also controlling for school size. was significant [F(4, 339) = 2.86, p = .02, R2 = .03, 

adjusted R2 = .02]. The Required subscale of the S-EBPAS was the only significant predictor at 

the a = .05 level (p = .016).  

Next, a backward-selection regression model of total scores of molar and 

implementation-specific constructs was created (Model 2.3) along with the Required subscale of 

the S-EBPAS. After two iterations, a final model including S-ILS, S_ICBS, MLQ, OHI, AAFS, 

OCBS, and the Required subscale were significant at the a = .01 level [F(7, 334) = 24.13, p < 

.001, R2 = .34, adjusted R2 = .32]. The large and significant R2 values indicate that around 32% of 

the variance in fidelity was captured by the model. All variables were standardized in the final 

model, therefore estimates can be interpreted similar to bivariate correlations (i.e., 0.1 = small, 

0.3 = moderate, 0.5 = large). See Table 12 for full model statistics using standardized estimates. 

Regression assumptions were tested for each model and were met for linearity, 

homoscedasticity, and normality. Again, problems of multicollinearity remain, as indexed by the 

bivariate correlation matrix (Table 9). Therefore, an interaction model was created among all 
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remaining variables in model 2.3, and each interaction was significant [F(14, 331) = 16.86, p < 

.001, R2 = .416, adjusted R2 = .392], explaining roughly seven percent more variance in Fidelity 

than the . AIC values also support improved fit (-517 vs. -484). 

Combined Fidelity Models  

School-level aggregates were created for all predictor variables in order to assess 

predictive validity among all participants in the study. After removing missing data, a combined 

dataset of participants from both the PATHS and SWPBIS groups consisted of 404 observations 

across 48 schools. In the first combined regression, school level aggregates were applied to each 

individual participant. Model 3.1 included aggregated S-EBPAS total scores and EBP type, while 

also controlling for school-level covariates (i.e., school size and socio-economic status). Results 

indicated that both S-EBPAS (p = .04, partial R2 = .01) and EBP type (p < .001, partial R2 = .07) 

were significant as well as the model itself [F(4, 396) = 8.92, p < .001, R2 = .082, adjusted R2 = 

.073). Because demographic covariates were not significant, they were excluded from subsequent 

models. Model 3.2 included an interaction term between aggregated S-EBPAS total scores and 

EBP type. Results indicated that EBP type was significant at the a = .001 level, and the model 

itself was a significant predictor of fidelity, explaining around 10% of the variance in fidelity 

[F(3, 415) = 16.01, p < .001, R2 = .104, adjusted R2 = .097]. Next, Model 3.3 regressed the S-

EBPAS subscales onto fidelity, while controlling for EBP type. Results indicated that both the 

Required subscale and EBP type were significant at the a = .01 level [F(4, 410) = 13.32, p < .001, 

R2 = .115, adjusted R2 = .106]. Next, an interaction model between the Required subscale and 

EBP type was created to explore whether EBP type had a moderating effect on the subscale as it 

predicted fidelity. In this model (3.4), both the Required subscale and EBP type remained 

significant at the a = .001 level, but the interaction term was not significant [F(3, 411) = 16.95, p 

< .001, R2 = .110, adjusted R2 = .104. Finally, a full model was created that included all variables 

of interest, and a backward-elimination method was used again (Model 3.5). Results indicated 

that the following predictors were significant: EBP type, S-ILS, S-ICBS, MLQ, OHI, AAFS, and 

OCBS. The model was significant [F(7, 409) = 38.49, p < .001, R2 = .397, adjusted R2 = .387]. 

Full model results include standardized estimates and are displayed in Table 13. Regression 

assumptions were tested for each model and were met for linearity, homoscedasticity, and 

normality. 
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Chapter 5. Discussion 

High fidelity implementation of evidence-based practices is an important component of 

our nation’s agenda to promote better outcomes for students (Lyons & Bruns, 2019). However, a 

research-practice gap exists, which is characterized by the discrepancy between practices that 

have empirical evidence supporting their effectiveness and those that are actually implemented in 

everyday school settings (Owens et al., 2014). This dissertation study sought to adapt and confirm 

the underlying factor structure of an existing measure that assesses practitioners’ attitudes toward 

evidence-based practices—the Evidence-Based Practice Attitude Scale (Aarons, 2004). Thus, the 

purposes of this dissertation were three-fold. First, confirmatory analyses were conducted to 

examine whether the factor structure of the EBPAS generalized to the school context. Second, 

evidence supporting the construct validity of the school-adapted EBPAS was assessed by 

examining convergent and divergent relationships with other variables. Last, this study explored 

whether attitudes towards EBP were predictive of fidelity of implementation for two different 

universal EBPs, while including covariates of the inner organizational context (e.g., 

implementation climate). Results revealed noteworthy points for discussion. 

Validating the School-adapted Evidence-Based Practice Attitudes Scale 

The School Evidence-Based Practice Attitudes Scale (S-EBPAS) was developed as part 

of an iterative adaptation process in which two previously validated instruments capturing 

implementer attitudes toward EBPs were integrated (i.e., EBPAS-15; Aarons, 2004; and EBPAS-

50, Aarons et al., 2012). However, initial results from the CFA of the 26-item, 6-factor model of 

the S-EBPAS did not fit the sample data well, indicating that the original factor structure did not 

generalize to the school context. After returning to an exploratory investigation via EFA, a 15-

item, 3-factor structure emerged that deviated from the original EBPAS-15 developed by Aarons 

and colleagues (2004). As found in similar studies validating the EBPAS-15, the Openness, 

Appeal, and Required subscales demonstrated the strongest relationships with the overall unitary 

construct of attitudes toward EBPs (Aarons et al., 2011; Beidas et al., 2014; Cook et al., 2018; 

Melas et al., 2012; Suhrheinrich et al., 2020), while the Divergence subscale had a weaker 

relationship (Suhrheinrich, et al., 2020; Cook et al., 2018). There are several reasons for why the 

present structure emerged among a sample of teachers that may be explained by prior theory and 

research in teacher attitudes and behavior change, and it may give researchers and practitioners an 

instrument that is more aligned with theory, and one that can be used as a unitary construct. 

In this study, two items from the Divergence sub-scale were maintained and included in a 
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modified Openness subscale given conceptual congruence. Specifically, the items mapped onto 

the construct of behavioral intentions, which may explain the Divergence subscale’s inclusion in 

the original EBPAS-15 (i.e., “I would use EBPs”). This sub-construct aligns with Thurstone’s 

conceptualization of attitudes as “potential action” (1931) and borders on a theoretically 

important bridge between being motivated to initiate a new behavior and carrying out the 

behavior (Ajzen, 1991; Fishbein & Ajzen, 1975; Schwarzer, 2008). However, a general 

willingness to use an EBP can still be differentiated from a typical commitment statement that 

exemplifies a behavioral intention or commitment (i.e., “I will use EBPs” or “I am committed to 

using EBPs”), even if that EBP is specified, as was the case for half of the sample in this study. 

This difference may also explain the nonsignificant relationship and small effect size between the 

S-EBPAS, as well as the modified Openness subscale, and fidelity. Indeed, intentions represent a 

more direct link to initiating a change in behavior (Schwarzer, 2008), with prior research 

supporting the claim that intentions serve as a potential mediator between attitudes and 

implementation (Sheeran et al., 2016). 

The second factor, Appeal, (a combination of the Appeal and Fit subscales) also 

contained items consistent with antecedent constructs of behavior change related to attitudes, 

such as outcome expectancies (“I would adopt an EBP if my youth would benefit from it,” 

Reesor, 2017). Outcome expectancies involve balancing the pros and cons of behavioral 

outcomes that theoretically underpin the motivational phase of behavior change (Schwarzer, 

2008). Other motivational constructs that map on to items in this subscale include concepts such 

as perceived value (“I would adopt a new practice if it made sense” and “... if I felt I had enough 

training to use it effectively”), which has roots in theory that conceptualizes attitudes as the 

culmination of the evaluative beliefs about the attitude object (Fishbein, 1963). This definition 

may seem simple, but it allows for empirical prediction of attitudes from values, beliefs, and 

knowledge (i.e., Anderson, 1971; Pajares, 1992). There were also items in this subscale that were 

consistent with the construct of subjective norms (“... if it was being used by respected colleagues 

who were happy with it”, Azjen 1991; Schwarzer, 2008), which is important to behavior change 

as people who are uncertain to take on something new look to trusted and respected others like 

them to determine whether they should take on the new practice (Atkins et al., 2008; Lyon et al., 

2018). Indeed, positive social expectations and norms have been identified as a predictor of 

professional satisfaction among teachers (Arhar, Johnston, &Markle, 1988; Chissom et al., 1986; 

Ruggiero, 2014). In schools, team-based problem-solving and practice sharing occurs regularly, 
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and it is demonstrated again in this study that the thoughts and opinions of colleagues are tied to 

the attitudes teachers have toward certain practices. 

Finally, to understand why the Required subscale continued to be a viable construct 

relevant to attitudes towards EBPs, we can look at the work of Guskey (1986). Through his 

research in educational staff development, he concluded that belief and attitude change follows, 

rather than precedes, behavior change. He found that when teachers can be talked into using a 

practice (or in this case mandated), and teachers find it successful in improving student outcomes, 

that large changes in attitudes are reported. The finding that the Required subscale was a 

statistically significant predictor of fidelity gives further credence to this concept. The challenge 

from an implementation standpoint is how to get teachers to initiate implementation so favorable 

attitudes are likely to follow suit when they are unmotivated to do so. Programs such as the 

Classroom Check-Up have been developed to increase motivation for teachers struggling with 

classroom management (Reinke et al., 2008). 

 Interestingly, none of the Burden subscale items fit with any of these three factors, nor 

was there defensible evidence to support its standalone inclusion in the instrument. This is not 

surprising considering previous social psychological research on attitudes, as constructs such as 

burden are not assessed in measures of attitudes.  Burden is conceptually more similar to 

constructs like self-efficacy and perceived behavioral control (Ajzen, 1991, Schwarzer, 2008). 

This finding suggests that even if a practice places undue burden on teachers, who are already 

pressed for time by a variety of initiatives and tangential requirements (e.g., testing, lesson-

planning and delivering core curriculum, meetings), they will still hold favorable beliefs toward it 

if other elements align. This finding is consistent with the TPB, which suggests that individuals 

can have a favorable attitude about a given set of behaviors, but ultimately not feel efficacious in 

their capability to exhibit the behaviors given their current circumstances (Ajzen, 1991). 

Overall, the S-EBPAS captures important components of various sub-constructs that have 

been tied to prior research in behavior change theory (e.g., Ajzen, 1991; Schwarzer, 2008) and 

teacher attitude and values formulation (e.g., Guskey, 1986; Ruggerio, 2014). Also, some of the 

construct-irrelevant variance was eliminated from items in the original Divergence subscale, 

making the S-EBPAS a briefer instrument with high internal consistency reliability not only for 

the unitary scale of attitudes toward EBPs but for each subscale as well. Because constructs 

within the S-EBPAS expand beyond strictly attitudes, it may make more sense to conceptualize it 

as an instrument that captures one’s general motivation to use EBPs. 
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Relationships Between S-EBPAS and Other Constructs: The Nomological Network 

The convergent and divergent validity analysis produced a few noteworthy findings. 

Overall, results supported the hypothesized construct-related validity evidence for the S-EBPAS 

and aligned with prior research (i.e., Aarons, 2005, 2006). The S-EBPAS correlated moderately 

to highly with implementation-specific and general organizational constructs, yet it correlated 

minimally with school-level demographic characteristics. This is consistent with prior research 

examining the association between attitudes and both implementation-specific and general 

organizational constructs (Aarons, 2005). In relation to the hypothesized MTMM table, most 

variables were situated in the predicted order, with the exception of general satisfaction with the 

teaching profession (PSTQ), which had a weaker correlation with S-EBPAS scores than 

organizational constructs (ρ = .31) despite the hypothesis that it would have a higher correlation. 

The evidence gathered here aligns with the Exploration, Preparation, Implementation, and 

Sustainment framework (Aarons, 2011) that suggests attitudes toward EBPs represent individual 

characteristics of implementers that combine with organizational characteristics to better account 

for key determinants of the inner setting where implementation happens (i.e., school building).  

The S-EBPAS had the highest correlation with the acceptability, appropriateness, and 

feasibility scale (AAFS), and in a post-hoc analysis, where the AAFS explained 64% of the 

variance in S-EBPAS scores, indicating that these two constructs are highly predictive of one 

another. This is an intuitive finding given that each instrument represents perceptions of the 

practice being implemented itself. Given the nature of acceptability, appropriateness, and 

feasibility, they may represent implementation-specific dimensions of attitudes that are important 

precursors to more objective behaviorally-oriented implementation outcomes, such as adoption, 

fidelity, and penetration. However, currently these constructs are referred to as implementation 

outcomes in the broader implementation science literature (Proctor et al., 2011), without mention 

to whether they are consistent with theoretical antecedents to behavior change, such as attitudes. 

Predictive Validity of the S-EBPAS Onto Fidelity of Implementation 

Results from the predictive validity analysis present multiple avenues for discussion. 

Although the S-EBPAS’ structure and construct validity evidence has been demonstrated in over 

10 separate studies across various helping professionals (e.g., social workers, physical therapists, 

mental health practitioners, nurses, physicians, surgeons, youth care workers, etc.; Aarons, 2004, 

2007, 2010; Cook et al., 2018; Keyser et al., 2016; Lewis et al., 2015; van Sonsbeek et al., 2015; 

Patterson Silver Wolf et al., 2014; Rye et al., 2017), to the knowledge of the author, predictive 
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validity relating attitudes to behavior was only explored in one study (Melas et al., 2012) to date. 

Similar with findings from the Melas et al. (2012) study, which found no relationship between 

various hospital staffs’ relationship between attitudes toward evidence-based medicine and their 

self-reported use, overall, the S-EBPAS in this study had minimal effects on fidelity of 

implementation when analyzed using linear regression. Indeed, the nonsignificant findings from 

this study may be caused by the issues with regard to how fidelity was measured between the two 

different types of universal EBPs (discussed later in this chapter). 

It is well known that there is a significant gap between one’s attitudes toward a behavior 

and whether they enact that behavior (e.g., Fishbein & Ajzen, 1975). Rather, evidence exists to 

support the claim that attitudes, among other factors important for being sufficiently motivated, 

most proximally predict one’s intentions to implement (Sheeran et al., 2014), and intentions offer 

superior predictions of behavior (McEachan et al., 2011). This raises questions about whether 

attitudes should ever be assessed alone when attempting to understand behavior change in the 

context of implementation. Some might argue that attitudes must be assessed in addition to other 

constructs such as self-efficacy, subjective norms, and behavioral intentions to implement, as they 

all combine to explain whether individuals are likely to engage in specific behaviors of interest 

(Sniehotta et al., 2014). In addition, there is an intention-behavior gap present in roughly 50% of 

cases (Sheeran & Webb, 2016) that is characterized by people who do not enact the behaviors 

they are motivated to exhibit.   

 Although the psychological processes involved in forming intentions supports realization 

of the goal, they are often insufficient to produce sustained behavior change (Chang & Lord, 

2006). Self-regulatory problems can arise, such as forgetting, failing to engage in preparatory or 

precursory behaviors, indecision, procrastination, competing demands, etc., that prevent 

behavioral activation (Sheeran & Webb, 2016). There is evidence to suggest that other factors, 

such as habit strength (Gardner et al., 2011), self-determination, anticipated regret (Conner & 

Armitage, 1998), social and professional identity (Sheeran & Orbell, 2000), and whether the 

subject has engaged in action planning (Carraro & Gaudreau, 2013; Gollwitzer & Sheeran, 2006), 

are all more predictive of behavior change than intentions. Schwarzer’s HAPA model (2008), 

sought to provide a theory to overcome the intention-behavior gap by breaking the behavior 

change process into two phases, the motivational phase, which essentially involves the 

components of the theory of planned behavior (Ajzen, 1991) that leads to intentions, and the 

volitional phase, which includes action and coping planning, and involves mental contrasting 
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(Gollwitzer & Sheeran, 2006) through problem-solving anticipated barriers. Therefore, the 

findings in this study that attitudes toward EBPs were not associated with fidelity are 

unsurprising. Having favorable beliefs and attitudes toward engaging in a behavior or practice 

represents an important first step, but behavior change is a multifaceted and continuous process 

that is different for each individual. To understand how attitudes play a role in predicting fidelity 

of implementation, it is important to assess attitudes in relation to intentions and volitional 

practices at multiple time points throughout the implementation process (Aarons, 2006; 2011).  

Implications for Research and Practice 

Findings from this dissertation study have implications for both research and practice. 

For researchers, this study has validated a brief, theory-aligned, school-adapted instrument for 

collecting general motivation to implement EBPs that can be used to assess whether pre-

implementation, motivational strategies or supports are needed to help educators increase buy-in 

to an organizational or individual-level change in practice (Lyon et al., 2018). This study has also 

clearly demonstrated that additional scale development is needed to better predict fidelity of 

implementation. The larger OASIS study sought to validate a suite of instruments to capture the 

organizational implementation context. Together, these instruments explained around 14% of the 

variance in fidelity of implementation. This is a significant effect size indicating that 

implementation-specific constructs are crucial to capture beyond molar assessments of leadership, 

climate, and citizenship. Because a significant amount of variance was left unexplained through 

modeling (roughly 60%), however, it can be argued that important volitional determinants not 

measured are responsible for this unexplained variance.  

Another important implication for researchers is that a modified version of the original 

EBPAS held for a population of general education teachers. Significant differences exist between 

the populations where the EBPAS had been previously validated (i.e., health and mental health 

practitioners). Differences in role identity and perceptions around supporting mental health and 

social-emotional functioning exist among teachers that do not exist in the same way between 

service providers (Gable et al., 2012; Stadnick et al., 2018). Findings from this study indicate that 

instruments validated in other implementation contexts may need to undergo revision and 

adaptation to be valid for use in other service settings, such as schools. However, this should not 

prevent researchers from scaling-out particular methods, techniques, and assessments that have 

been shown to be effective in one setting by transporting and adapting it to a novel service setting 

(Aarons et al., 2017).  
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In this study, the S-EBPAS was validated across two different universal EBPs; one that 

represents a direct change to classroom-level SEB instruction (i.e., PATHS), and the other that 

represents implementing school-wide practices (i.e., SWPBIS). It was also validated across two 

versions using general and specific language regarding EBPs. Therefore, practitioners and 

researchers carrying out implementation efforts in schools now have in the S-EBPAS an 

instrument that is broad enough to capture motivation to use EBPs generally as well as be 

customized to include a referent to a specific EBP (e.g., Tier 1 level of SWPBIS).  

As more and more schools adopt tiered systems for supporting academic and behavioral 

challenges (i.e., MTSS; August, Piehler & Miller, 2019), understanding the complex process of 

de-implementing old systems and switching to new ones is crucial. Prior research has shown that 

implementation happens best when it is broken down into phases, and when targeted and tailored 

implementation strategies are used at crucial time points to ensure sustained practice change 

(Aarons et al., 2011; Damschroder et al., 2009). One of the more prominent implementation 

frameworks discussed above that provide guidance for this process is EPIS (Aarons, 2011). At 

early stages of implementation, such as the exploratory and preparatory stages, it is important to 

get stakeholder perceptions of how to best fit the selected practice within the established context 

and population being served. The S-EBPAS is a tool that can be used in tandem with other 

important organizational tools during these early stages to assess organizational readiness for 

change (Wanless & Domitrovich, 2015). 

Limitations and Future Directions 

There are several limitations of this study that are important to mention. One of the main 

limitations of this study was missing fidelity data among the PATHS group, which contributed to 

limited power for detecting associations between variables of interest and fidelity of 

implementation. Future research should be conducted where complete data can be analyzed 

between multiple EBPs and fidelity of implementation can be explored. Additionally, some of the 

missing data among the PATHS group are likely due to teachers who were not implementing 

PATHS at all, with the purveyor group responsible for collecting fidelity data skipping over 

classrooms of non-implementing teachers. It is unclear how best to handle fidelity data among 

non-implementers, and thus, future research should (1) develop methods to better track fidelity 

among non-adopters, (2) determine how to represent fidelity data for non-implementers, and (3) 

provide guidance on how to treat those data when conducting analyses.  

There were additional limitations with regard to answering research question 4. The 
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PATHS and SWPBIS groups were combined in this study to determine whether EBP type had 

differential associations between attitudes and fidelity. This was a challenge due to fidelity data 

being collected at different levels for each group (i.e., individual teacher level for PATHS and the 

school level for SWPBIS), and it creates inferential problems when analyzing the relationships 

between implementation outcomes and the factors associated with those outcomes, and, therefore, 

results of the combined group should be interpreted with caution. Future studies that use the S-

EBPAS and other predictors of interest should ensure that the data are collected at the individual 

level and can be aggregated up to the school level. Moreover, when gathering fidelity across 

different EBPs there may need to be an approach to harmonize the data first (Burkhauser & 

Lillard, 2005). Before conducting analyses to examine whether certain variables such as attitudes 

towards EBPs are related to fidelity and whether type of EBP moderates the magnitude of 

relationships. 

This study had a relatively small and uneven sample size to analyze the relationship 

between predictors of interest and fidelity (N = 52; SWPBIS n = 39 and PATHS n = 13). The 

OASIS project engaged in a recruitment effort to identify schools actively undertaking the 

implementation of SWPBIS and a SEL curriculum. The PATHS curriculum was actively being 

implemented in few districts nationwide and other SEL programs that are being more widely 

implemented do not have an established process for gathering fidelity data. Future studies that 

examine the relationship between the S-EBPAS and other predictors of interest should do so with 

larger, more balanced, representative samples of schools and educators that are actively 

implementing an EBP. 

Many of the variables of interest (i.e., constructs in the OIC) had issues with collinearity 

that impacted the ability to analyze the magnitude of individual predictors included in the 

regression models. Future research might consider determining if the OIC is better represented by 

a unitary construct that more accurately captures the underlying factors impacting organizational 

readiness for change. Future research might consider using innovative approaches to address this 

problem, such as conducting person-centered analyses instead of variable-centered analyses. This 

would involve conducting profile analysis of participants according to their attitudes and 

perceptions of organizational implementation factors as they relate to implementation outcomes 

(Collie et al., 2019; Li et al., 2019).  

This study conducted separate regression analyses examining relationships among S-

EBPAS scores, organizational constructs, and fidelity of implementation. Despite the hypothesis 
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that positive attitudes toward implementing EBPs would be associated with higher rates of 

implementation, this association was not found. This null finding may be explained by some 

unmeasured confound or mediator that better explains the relationship between attitudes and 

implementation behavior. Future research using structural equation modeling (SEM) could 

explore these relationships simultaneously and in a more theoretically precise way by including 

attitudes within a broader conceptual model that predicts the causal path of implementation. Such 

research would require larger samples of respondents to be adequately powered to examine 

moderated and mediated effects of attitudes (Wolf et al., 2015). Further, Aarons (2005) 

hypothesized that attitudes toward EBPs would be impacted by organizational factors. 

Specifically, that one could only expect a practitioner in an organization to hold positive beliefs 

and affect about a practice if they were operating in a positive and supportive environment. To 

test this, future research should also explore whether the association between attitudes and 

implementation outcomes are moderated by organizational factors, such a school climate and 

implementation leadership. 

Conclusion 

 Attitudes have been studied since the inception of psychological research. Researchers 

have debated the definitional boundaries of the construct and argued about the impact of attitudes 

on motivation, decision making and actual behavior. Admittedly, researchers are still hashing out 

exactly how attitudes are developed and shaped, and implementation scientists, among 

researchers, are interested in measuring and promoting favorable attitudes of adults, especially 

those who are responsible for adopting and implementing EBPs. In school settings, reliable, valid, 

and pragmatic measures of attitudes has the potential to support successful implementation efforts 

in schools to enhance student outcomes and promote greater equity.  While this dissertation study 

might seem narrow in its focus– validating and refining a scale that measures attitudes toward 

evidence-based practices – the findings were important to properly adapt an existing measure to 

the school context and highlight that measuring attitudes alone may be insufficient to understand 

the individual-level factors that lead to behavior change.    
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Table 1 

Participant Demographics 

Participant Information 
SWPBIS 

Freq. (%) 

PATHS 

Freq. (%) 

Combined 

Freq. (%) 

Age 

18 to 24 years old 

25 to 34 years old 

35 to 44 years old 

45 to 54 years old 

55 to 64 years old 

65 to 74 years old 

     Total 

 

7 (3.2) 

65 (29.8) 

58 (26.6) 

56 (25.7) 

31 (14.2) 

1 (0.5) 

218 (100.0) 

 

14 (6.3) 

64 (29.0) 

63 (28.5) 

47 (21.3) 

30 (13.6) 

3 (1.4) 

221 (100.0) 

 

21 (4.8) 

129 (29.4) 

121 (27.6) 

103 (23.5) 

61 (13.9) 

4 (0.9) 

439 (100.0) 

Gender 

Male 

Female 

Other 

     Total 

 

27 (12.4) 

190 (87.2) 

1 (0.5) 

218 (100.0) 

 

19 (8.6) 

201 (91.4) 

0 (0.0) 

220 (100.0) 

 

46 (10.5) 

391 (89.3) 

1 (0.2) 

438 (100.0) 

Race 

American Indian or Alaskan Native 

Asian 

Black or African American 

Native Hawaiian or Pacific Islander 

White or Caucasian 

Multiracial 

Other 

     Total 

 

7 (3.2) 

1 (0.5) 

14 (6.5) 

0 (0.0) 

179 (82.5) 

11 (5.1) 

5 (2.3) 

217 (100.0) 

 

1 (0.5) 

5 (2.3) 

8 (3.7) 

1 (0.5) 

184 (85.2) 

10 (4.6) 

7 (3.2) 

216 (100.0) 

 

8 (1.8) 

6 (1.4) 

22 (5.1) 

1 (0.2) 

363 (83.8) 

21 (4.8) 

12 (2.8) 

433 (100.0) 

Ethnicity 

Latino/Hispanic 

Non-Latino/Hispanic 

     Total 

 

14 (6.4) 

204 (93.6) 

218 (100.0) 

 

17 (7.7) 

203 (92.3) 

220 (100.0) 

 

31 (7.1) 

407 (92.9) 

438 (100.0) 

Highest Degree Earned 

Bachelors 

Masters 

Doctoral 

     Total 

 

72 (33.0) 

145 (66.5) 

1 (0.5) 

218 (100.0) 

 

68 (30.9) 

152 (69.1) 

0 (0.0) 

220 (100.0) 

 

140 (32.0) 

297 (67.8) 

1 (0.2) 

438 (100.0) 

Grade 

K – 2nd 

3rd – 5th and other 

     Total 

 

92 (42.0) 

127 (58.0) 

219 (100.0) 

 

99 (44.6) 

123 (55.4) 

222 (100.0) 

 

191 (43.3) 

250 (56.7) 

441 (100.0) 

 PBIS T1 

N, Mean ± sd 

PATHS 

N, Mean ± sd 

COMBINED 

N, Mean ± sd 

Years in Current Role 218, 11.9 ± 

6.9 

220, 11.3 ± 7.1 438, 11.6 ± 7.0 

Years at Current School 218, 7.0 ± 6.1 220, 6.9 ± 5.9 438, 6.9 ± 6.0 

Note. General (N = 219), Specific (N = 222), and combined (N = 441) samples.  
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Table 2 

School-Adapted EBPAS Item Number and Description (S-EBPAS) 

Scale 1. 

Openness 
Item # Item 

 1 I like to use new EBP to help my youth. 

 2 I am willing to try new types of EBP even if I have to follow specific steps. 

 4 I am willing to use new and different types of EBP developed by researchers. 

 8 
I would try a new EBP even if it were very different than what I am used to 

doing. 

Scale 2. 

Divergence 
Item # Item 

 3 I know better than academic researchers how to support my youth. 

 5 EBP are useful in practice. 

 6 Teaching/classroom experience is more important than using EBP. 

 7 I would use EBP. 

Scale 3. 

Appealing 
Item # Item 

 9 … it was intuitively appealing? 

 10 … it “made sense” to you? 

 14 … it was being used by respected colleagues who were happy with it? 

 15 … you felt you had enough training to use it correctly? 

Scale 4. 

Required 
Item # Item 

 11 … it was being encouraged by your school leadership? 

 12 … it was required by the district? 

 13 … it was required by the state? 

Scale 5. Fit Item # Item 

 16 I would adopt an EBP if my youth would benefit from it. 

 17 I would adopt an EBP if I knew more about how my youth liked it. 

 18 I would adopt an EBP if I knew it was right for my youth. 

 19 I would adopt an EBP if I had a say in which EBP was going to be used. 

 20 I would adopt an EBP if I had a say in how I would use the EBP. 

 21 I would adopt an EBP if it fit with my professional approach. 

 22 I would adopt an EBP if it fit with my philosophy as an educator. 

Scale 6. 

Burden 
Item # Item 

 23 I do not have enough time to learn anything new. 

 24 Implementing an EBP prevents me from meeting my other obligations. 

 25 I know how to fit delivery of EBP into my current practices. 

 26 Implementing an EBP will cause too much burden on me. 

Note. Subscales 1-4 represent the original EBPAS, while the adapted S-EBPAS includes all 6 

subscales. This version represents the General EBP language version of the scale. Response 

categories are based on a 5-point Likert scale: 0 = Not at all, 1 = Slight extent, 2 = Moderate 

extent, 3 = Great extent, 4 = Very great extent   
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Table 3 

Hypothesized Structure of Convergent and Divergent Validity 

 Multimethod Multitrait Variables S-EBPAS 

S
tr

o
n
g

er
 

C
o

n
v

er
g
en

ce
 

S-EBPAS Ope Div App Req Fit Bur Total 

1. Openness 

2. Divergent 

3. Appeal 

4. Required 

5. Fit 

6. Burden 

Total 

1.00 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

1.00 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

1.00 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

1.00 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

1.00 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

1.00 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

1.00 

Public School Teacher Questionnaire        

     Total Score -- -- -- -- -- -- -- 

M
o
d
er

at
e 

C
o
n
v
er

g
en

ce
 

Acceptability, Appropriateness, and 

Feasibility 

       

     Total Score -- -- -- -- -- -- -- 

School Implementation Citizenship        

     Total Score -- -- -- -- -- -- -- 

School Implementation Climate        

     Total Score -- -- -- -- -- -- -- 

School Implementation Leadership        

     Total Score -- -- -- -- -- -- -- 

General Leadership        

     Total Score -- -- -- -- -- -- -- 

General Organizational Climate        

     Total Score -- -- -- -- -- -- -- 

General Citizenship        

     Total Score -- -- -- -- -- -- -- 

W
ea

k
er

  

C
o

n
v
er

g
en
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Teacher Demographics        

     Gender -- -- -- -- -- -- -- 

     Years of experience -- -- -- -- -- -- -- 

School Demographics        

     School Size -- -- -- -- -- -- -- 

     % free and reduced lunch -- -- -- -- -- -- -- 

     % Non-White -- -- -- -- -- -- -- 
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Table 4 

Descriptive Statistics of Variables 

Category Variable Description n, M (SD) Range 

Demographic 

Covariates 

School enrollment size 52, 536.93 (172.35) 249 - 976 

Percentage of non-white students enrolled 52, 41.13% (25.86) 0.8 - 107 

Percentage of students enrolled in free or reduced priced lunch 416, 15.10% (6.30) 3 - 47 

Teacher grade taught 441, 0.57 (0.50) 0 - 1 

Educator’s experience in years 441, 11.62 (6.95) 1 - 20 

Teacher Gender (% Female) 441, 90% (0.31) 0 -1 

School-

Aggregated 

Predictors 

School-level fidelity of implementation for EBPs. 52, 78% (0.14) 30% - 100% 

School-aggregated teachers' attitudes towards Tier 1 EBPs                      

as measured by EBPAS.  
52, 3.20 (0.29) 2.15 – 3.60 

School-aggregated implementation-specific leadership measured by 

S-ILS 
52, 2.9 (0.61) 0.81 - 3.71 

School-aggregated implementation-specific citizenship measured by 

S-ICBS 
52, 2.21 (0.50) 0.53 – 3.29 

School-aggregated implementation-specific climate measured by S-

ICS 
52, 2.06 (0.48) 0.58 – 3.18 

School-aggregated general climate measured by OHI 52, 2.98 (0.24) 2.18 – 3.34 

School-aggregated general leadership measured by MLQ 52, 2.85 (0.54) 0.99 – 3.51 

School-aggregated general citizenship behavior measured by OCBS 52, 3.14 (0.19) 2.71 – 3.54 

School-aggregated perceptions toward the teaching profession 

measured by PSTQ 
52, 2.18 (0.20) 1.38 – 2.67 

School-aggregated acceptability, appropriateness and feasibility of 

the intervention measured by AAFS 
52, 4.18 (0.37) 3.21 – 4.77 

Individual-level teachers' attitudes towards Tier 1 EBPs measured by 

EBPAS. 
441, 3.20 (0.60) 0.87 - 4 
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Individual-

Level 

Predictors 

 

Individual-

Level 

Predictors 

Individual-level teachers' perceptions regarding if delivering EBPs is 

required 
441, 2.96 (0.87) 0 - 4 

Individual-level teachers' perceptions regarding openness to 

delivering EBPs 
441, 3.14 (0.68) 0.17 - 4 

Individual-level teachers' perceptions regarding if delivering EBPs is 

found to be appealing 
441, 3.42 (0.62) 0.5 - 4 

Individual-level implementation-specific leadership measured by S-

ILS 
441, 2.93 (0.88) 0 - 4 

Individual-level implementation-specific citizenship measured by S-

ICBS 
441, 2.21 (0.89) 0 - 4 

Individual-level implementation-specific climate measured by S-ICS 441, 2.07 ± 0.81 0 - 4 

Individual-level general climate measured by OHI 441, 2.99 (0.37) 1.25 – 3.9 

Individual-level general leadership measured by MLQ 441, 2.85 ± 0.82 0 - 4 

Individual-level general citizenship behavior measured by OCBS 441, 3.14 (0.40) 1.67 – 4 

Individual-level perceptions of the teaching profession measured by 

PSTQ 
441, 2.78 (0.39 0.44 - 3 

Individual-level acceptability, appropriateness and feasibility of the 

intervention measured by AAFS 
441, 4.18 (0.70) 1 - 5 

Note. M = Mean; SD = Standard Deviation.
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Table 5 

Exploratory Factor Analysis Loadings 

 

 1 2 3 

S-EBPAS01 0.819 0.508 0.394 

S-EBPAS02 0.865 0.446 0.455 

S-EBPAS04 0.858 0.428 0.429 

S-EBPAS05 0.878 0.510 0.452 

S-EBPAS07 0.948 0.566 0.445 

S-EBPAS08 0.858 0.513 0.376 

S-EBPAS09 0.583 0.858 0.491 

S-EBPAS10 0.640 0.915 0.536 

S-EBPAS11 0.631 0.528 0.684 

S-EBPAS12 0.460 0.209 1.006 

S-EBPAS13 0.441 0.256 0.905 

S-EBPAS14 0.610 0.753 0.587 

S-EBPAS15 0.571 0.777 0.587 

S-EBPAS16 0.746 0.922 0.355 

S-EBPAS18 0.708 0.906 0.340 

Note : RMSEA = .131, CFI = .976, TFI = .960, SRMR = .05  
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Table 6 

Factor Structure of the S-EBPAS with Reliability and R2 

Construct/Item 

Unstandardized Factor 

Loadings (Std. Err) 

Standardized  

Factor Loadings 

(Std. Err) 

  Composite 

Reliability (ρ) 
R2 

SEBPAS   .918  

  Openness 1.000 (.000) .805 (.027) .936 .649 

     S-EBPAS-01 1.000 (.000) .832 (.020)  .693 

     S-EBPAS 02 1.003 (.032) .835 (.018)  .696 

     S-EBPAS-04 .988 (.032) .822 (.019)  .676 

     S-EBPAS-05 1.066 (.026) .887 (.017)  .787 

     S-EBPAS-07 1.149 (.027) .956 (.008)  .914 

     S-EBPAS-08 1.033 (.031) .860 (.016)  .739 

  Appeal 1.116 (.067) .918 (.025) .916 .843 

     S-EBPAS-09  1.000 (0.000) .815 (.021)  .664 

     S-EBPAS-10 1.104 (.025) .899 (.015)  .809 

     S-EBPAS-14 1.075 (.033) .876 (.018)  .767 

     S-EBPAS-15 1.078 (.035) .879 (.019)  .772 

     S-EBPAS-16 1.047 (.036) .853 (.024)  .728 

     S-EBPAS-18 1.001 (.042) .816 (.028)  .666 

  Required .821 (.067) .854 (.033) .882 .730 

     S-EBPAS-11 1.000 (.000) .645 (.036)  .830 

     S-EBPAS-12 1.414 (.084) .911 (.029)  .416 

     S-EBPAS-13 1.012 (.051) .652 (.032)  .425 

Note: Fit Statistics: CFI = .992, TLI = .990, χ2 (82) = 234.429, p < .001, SRMR = .032,    RMSEA = .065 

(90% CI = .055 – .075). 
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Table 7 

 

Correlations (Polychoric) Between S-EPBAS Items used in the Final Model 

 

Item 1 2 4 5 7 8 9 10 11 12 13 14 15 16 18 

1 1.0               

2 .73 1.0              

4 .63 .81 1.0             

5 .79 .73 .73 1.0            

7 .77 .77 .78 .85 1.0           

8 .62 .71 .76 .70 .85 1.0          

9 .50 .49 .47 .52 .57 .52 1.0         

10 .54 .52 .54 .59 .63 .57 .90 1.0        

11 .53 .56 .51 .55 .61 .52 .64 .66 1.0       

12 .36 .42 .37 .41 .42 .35 .37 .43 .68 1.0      

13 .30 .39 .40 .42 .40 .34 .38 .43 .59 .91 1.0     

14 .57 .51 .46 .55 .56 .51 .73 .78 .62 .49 .52 1.0    

15 .49 .48 .48 .51 .54 .46 .75 .82 .58 .47 .52 .81 1.0   

16 .61 .61 .56 .62 .66 .62 .64 .76 .56 .41 .43 .70 .70 1.0  

18 .57 .54 .52 .56 .65 .60 .61 .70 .55 .40 .41 .66 .70 .93 1.0 

Response Category Proportions 

0 .01 .01 .00 .01 .00 .01 .01 .01 .01 .02 .05 .02 .01 .00 .00 

1 .03 .02 .02 .02 .02 .02 .02 .01 .03 .05 .08 .01 .02 .02 .02 

2 .21 .16 .17 .20 .10 .19 .17 .10 .17 .24 .25 .12 .11 .04 .04 

3 .42 .45 .47 .41 .43 .44 .41 .39 .42 .33 .30 .32 .28 .29 .30 

4 .33 .37 .34 .37 .44 .35 .40 .50 .38 .36 .33 .53 .58 .67 .65 

Note: Response categories are based on a 5-point Likert scale: 0 = Not at all, 1 = Slight extent,  

2 = Moderate extent, 3 = Great extent, 4 = Very great extent 
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Table 8 

Tests of Measurement Invariance and Heterogeneity Between General and Specific Versions of the S-EBPAS 

 χ2 df χ2difftest 
df 

change 
RMSEA (90% CI) SRMR CFI TLI 

Single Group Solutions         

     General (n = 219) 268.09*** 83   .070 (.055 – .085) .038 .990 .987 

     Specific (n = 222) 170.60*** 82   .070 (.055 – .085) .039 .991 .989 

Measurement Invariance         

     Equal Form 356.96*** 197   .061 (.051 – .071) .039 .992 .991 

     Equal factor loadings and thresholds 351.21*** 209 9.05ϯ (ns) 12 .056 (.045 – .066) .039 .993 .992 

Population Heterogeneity         

     Equal factor variance and thresholds 347.872*** 212 7.36ϯ (ns) 3 .054 (.044 – .064) .041 .993 .993 

Note. N = 441 χ2 diff, nested χ2 difference; RMSEA, root mean square error of approximation; 90% CI, 90% confidence interval for RMSEA; 

SRMR, standardized root mean square residual; CFI, Comparative Fit Index; TLI, Tucker–Lewis Index, ϯ, value represents a separate difference 

test calculated in MPlus. This value differs from the raw difference in χ2 due to the nature of the categorical data and use of WLSMV test and 

represents and less biased estimate than comparing raw χ2 difference values. ns, non-significant, ** p < .01, *** p < .001
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Table 9 

Construct Validity: Correlation Matrix of Convergent and Divergent Validity Evidence 

  Multimethod Multitrait Variables S-EBPAS Sub-Scales  

S
tr
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n
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C
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S-EBPAS Ope App Req Total 

1. Openness 

2. Appeal 

3. Required 

4. Total 

 1.00 

 0.74 

 0.69 

 0.87 

-- 

1.00 

0.78 

0.85 

-- 

-- 

 1.00 

 0.76 

-- 

-- 

-- 

1.00 

Acceptability Appropriateness, and Feasibility     

     Total Score  0.58  0.43  0.27  0.55 

School Implementation Leadership     

     Total Score  0.48  0.39  0.27  0.54 

M
o
d

er
a
te

 

C
o
n

v
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g
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ce
 

School Implementation Citizenship     

     Total Score  0.47  0.27  0.27  0.41 

School Implementation Climate     

     Total Score  0.43 0.22 0.27  0.40 

General Leadership     

     Total Score  0.38  0.32  0.28  0.40 

General Organizational Climate     

     Total Score  0.34  0.37  0.27  0.40 

General Citizenship 

     Total Score 

 

 0.25 

 

 0.26 

 

 0.26 

 

 0.31 

General Attitudes toward the Profession 

     Total Score 

 

 0.28 

 

 0.26 

 

 0.16 

 

 0.31 

W
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Teacher Demographics     

     Years of experience -0.15 -0.12 -0.05 -0.14 

     Gender  0.09  0.13  0.08  0.12 

School Demographics     

     School Size  0.16  0.15  0.08  0.14 

     % free and reduced lunch -0.06 -0.09 -0.03 -0.07 

     % Non-White -0.05 -0.06 -0.09 -0.07 

Note: Values were calculated using Spearman’s ρ. S-EBPAS factor intercorrelations are reported from the 

first-order CFA.
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Table 10 

Correlation Analysis Among Key Variables 

 

Variabl

e 
Fid 

SEBPA

S 

Total 

Ope App Req S-ILS 
S-ICS S-ICBS MLQ OHI PSTQ AAFS OCBS 

 

Fid 1              

SEBPA

S total 
.07 1             

Ope .01 .87** 1            

App .03 .85** 
.63*

* 
1           

Req  .14* .75** 
.47*

* 

.53*

* 
1          

S-ILS 
.33*

* 
.54** 

.48*

* 

.39*

* 

.27*

* 
1         

S-ICS 
.34*

* 
.40** 

.43*

* 

.22*

* 

.27*

* 
.70** 1        

S_ICBS 
.42*

* 
.41** 

.47*

* 

.27*

* 

.27*

* 
.68** .82** 1       

MLQ 
.14*

* 
.40** 

.38*

* 

.32*

* 

.28*

* 
.72** .52** .54** 1      

   OHI .12* .40** 
.34*

* 

.37*

* 

.27*

* 
.44** .30** .38** .41** 1     
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PSTQ .09 .31** 
.30*

* 

.30*

* 

.16*

* 
.37** .31** .31** .45** 

.35*

* 
1    

AAFS .02 .55** 
.58*

* 

.43*

* 

.27*

* 
.38** .28** .33** .36** 

.35*

* 
.27** 1   

OCBS 
.40*

* 
   .31** 

.25*

* 

.26*

* 

.26*

* 

  .46*

* 
  .35**  .44** 

 .43*

* 

.61*

* 
 .29** 

  .27*

* 
    1 

 

Note. * p < .05; ** p < .01; N = 441. Fid = measure of intervention fidelity. SEBPAS total = attitudes toward evidence based 

practices total score; Ope = Individual-level teachers' perceptions regarding openness to delivering EBPs; App = Individual-level 

teachers' perceptions regarding if delivering EBPs is found to be appealing; Req =  Individual-level teachers' perceptions 

regarding if delivering EBPs is required; S-ILS = implementation-specific leadership; S-ICS = implementation-specific climate; 

S-ICBS = Implementation-specific citizenship; MLQ = general leadership; OHI = general school climate; PSTQ = individual 

teacher attitudes toward the teaching profession in general; AAFS = acceptability, appropriateness, and feasibility of the EBP 

being implemented; OCBS = General citizenship.
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Table 11 

Level 1. PATHS Regression Models 

 

Variable β SE T-value p-value Multiple 

 R2 

Adjusted 

R2 

Partial 

R2 

Model 1.1     0.026 -0.067  

   Intercept (Fidelity)  0.910 .033 27.319 <.001**    

   S-EBPAS Total  0.012 .035 0.330 .743   0.004 

   Female  0.019 .038 0.514 .611   0.008 

  Years of experience -0.031 .036  -0.854 .399   0.023 

Model 1.2     0.090 0.002  

   Intercept (Fidelity) 0.910 .032 28.258 <.001**    

   Openness 0.008 .053 0.147    .884   0.001 

   Appeal -0.084 .060  -1.411    .168   0.060 

   Required 0.092 .059 1.575    .125   0.074 

Model 1.3     0.208 -0.078  

   Intercept (Fidelity)  0.910 .033  27.193    <.001**    

   S-EPAS Total  0.014 .053  0.275 .786   0.003 

   S-ILS -0.019 .096 -0.196 .846   0.002 

   S-ICBS -0.013 .119 -0.107 .916   0.000 

   S-ICS  0.002 .115  0.016 .988   0.000 

   MLQ  0.073 .078  0.934 .359   0.003 

   PSTQ -0.015 .051 -0.295 .770   0.000 

   OCBS  0.015 .048  0.318 .753   0.000 

   OHI -0.103 .046 -2.231   .035*   0.166 

   AAFS  0.025 .041  0.614 .544   0.015 

Note. * p < .05; ** p < .01; N = 35; SEBPAS total = attitudes toward evidence based practices total score; 

Openess = Individual-level teachers' perceptions regarding openness to delivering EBPs; Appeal = Individual-

level teachers' perceptions regarding if delivering EBPs is found to be  

appealing; Required =  Individual-level teachers' perceptions regarding if delivering EBPs is  

required; S-ILS = implementation-specific leadership; S-ICS = implementation-specific climate;       S-

ICBS = Implementation-specific citizenship; MLQ = general leadership; OHI = general school climate; 

PSTQ = individual teacher attitudes toward the teaching profession in general; AAFS = acceptability, 

appropriateness, and feasibility of the EBP being implemented; OCBS = General citizenship, All 

coefficients are standardized.  
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Table 12 

School Aggregated SWPBIS Regression Models 

 

Variable β SE T-value p-value Multiple 

 R2 

Adjusted 

R2 

Partial 

R2 

Model 2.1     0.020 0.008  

   Intercept (Fidelity) 0.759 .007 99.450 <.001**    

   S-EBPAS Total 0.110 .008  1.354 .178   0.005 

   Percent Non-White 0.011 .008  1.289 .198   0.005 

   SES 0.001 .008  0.087 .930   0.000 

   School Size -0.019 .008 -2.332 .020*   0.016 

Model 2.2     0.032 0.021  

   Intercept (Fidelity)  0.759 .008 100.03 <.001**    

   Openness -0.016 .010 -1.692 .092   0.008 

   Appeal  0.004 .010  0.354 .724   0.000 

   Required  0.021 .009  2.420   .016*   0.018 

   School Size -0.015 .008 -1.897   .059*   0.010 

Model 2.3     .34 .32  

   Intercept (Fidelity)  0.758 .006 119.39 <.001**    

   S-ILS  0.083 .013  6.23 <.001**   0.10 

   S-ICBS  0.040 .010  3.94 <.001**   0.04 

   MLQ -0.052 .012 -4.47 <.001**   0.06 

   OHI -0.030 .009 -3.30    .001**   0.03 

   AAFS -0.062 .008 -7.58 <.001**   0.15 

   OCBS  0.046 .009  4.86 <.001**   0.07 

   S-EBPAS Required  0.018 .006  2.79    .006**   0.01 

Note. * p < .05; ** p < .01; N = 348; all coefficients standardized; SEBPAS total = attitudes toward evidence 

based practices total score; Openess = Individual-level teachers' perceptions regarding openness to delivering 

EBPs; Appeal = Individual-level teachers' perceptions regarding if delivering EBPs is found to be appealing; 

Required =  Individual-level teachers' perceptions regarding if delivering EBPs is required; S-ILS = 

implementation-specific leadership; S-ICS = implementation-specific climate; S-ICBS = Implementation-

specific citizenship; MLQ = general leadership; OHI = general school climate; PSTQ = individual teacher 

attitudes toward the teaching profession in  

general; AAFS = acceptability, appropriateness, and feasibility of the EBP being implemented;  

OCBS = General citizenship. 
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Table 13 

School Aggregated Combined Regression Models 

 

Variable β SE T-value p-value Multiple 

 R2 

Adjusted 

R2 

Partial 

R2 

Model 3.1     .083 .073  

   Intercept (Fidelity) 0.784 .007 110.51   <.001**    

   S-EBPAS Total 0.016 .008 2.045 .042   .010 

   EBP Type 0.050 .009 5.599   <.001**   .073 

   SES -0.001 .009 -0.154 .878   .000 

   School Size -0.007 .008 -0.845 .399   .000 

Model 3.2     .104 .097  

   Intercept (Fidelity) 0.784 .007 116.84   <.001**    

   S-EBPAS Total 0.009 .007 1.181 .238   .003 

   EBP Type 0.049 .007 6.726   <.001**   .098 

   Interaction 0.007 .006 1.198 .232   .003 

Model 3.3     .115 .106  

   Intercept (Fidelity)  0.784 .007 117.80   <.001**    

   Openness -0.013 .009 -1.495 .136   .005 

   Appeal  0.003 .009 0.274 .784   .000 

   Required  0.022 .008 2.719     .007**   .020 

   EBP Type  0.047 .007 6.388   <.001**   .091 

Model 3.4     .110 .104  

   Intercept (Fidelity)  0.783 .007 117.43 <.001**    

   Required  0.017 .007 2.619   .009**   .016 

   EBP Type  0.046 .007 6.419 <.001**   .091 

   Interaction  0.004 .007 0.512     .609   .000 

Model 3.5     .397 .387  

   Intercept (Fidelity)  0.776 .006 138.78 <.001**    

   EBP Type  0.020 .007 3.047   .002**   .022 

   S-ILS  0.131 .016 7.922 <.001**   .133 

   S-ICBS  0.033 .012 2.796   .005**   .018 

   MLQ -0.087 .012 -6.935 <.001**   .105 

   OHI -0.032 .008 -3.843 <.001**   .035 

   AAFS -0.067 .008 -8.114 <.001**   .138 

   OCBS  0.051 .009 5.428 <.001**   .067 

Note. * p < .05; ** p < .01; N = 348; SEBPAS total = attitudes toward evidence based practices total score; 

Openness = Individual-level teachers' perceptions regarding openness to delivering EBPs; Appeal = Individual-

level teachers' perceptions regarding if delivering EBPs is found to be appealing; Required =  Individual-level 

teachers' perceptions regarding if delivering EBPs is required; S-ILS = implementation-specific leadership; S-

ICS = implementation-specific climate; S-ICBS = Implementation-specific citizenship; MLQ = general 

leadership; OHI = general school climate; PSTQ = individual teacher attitudes toward the teaching profession in 

general; AAFS = acceptability, appropriateness, and feasibility of the EBP being implemented; OCBS = 

General citizenship. 
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Figure 1 

Model representing the Theory of Planned Behavior (Ajzen, 1991). 
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Figure 2 

The Hypothetical Analytical CFA Model 

Note. The circles in the middle represent latent factors that hypothetically represent the observed variables 

(rectangles), which are items on the Likert survey.  
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Figure 3 

The Hypothesized Network of Related and Unrelated Constructs to the S-EBPAS 
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Figure 4 

The Exploration, Preparation, Implementation and Sustainment Framework 
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Figure 5 

Interpretation and Use Argument 

 

 

Target Domain (TD; 2) 

Readiness for adoption and sustained implementation 

of an EBP 

Factor (1). The factor influences performance in a particular domain. In our example, the factor is 

implementer attitudes toward an EBP, and the target domain is readiness and buy-in for adoption and 

implementation of SWPBIS or a specific tier-1 SEB EBP. As illustrated above, performance in the target 

domain is influenced by performance in the factor. 

Target domain (2). As illustrated by the cloud-shape above, target domains are often difficult to define 

and even more difficult to measure because they are diffuse and often substantial in size. An exhaustive set 

of ratings and observations under all possible conditions is rarely possible. For example, it would be very 

difficult to observe all types of attitudes held by teachers relative to the profession itself, leadership, or 

building-level norms or climate drivers that tend to be engaged in varying ways with adoption and 

implementation of any given SEB EBP.  There are many aspects of readiness and buy-in to consider, 

Factor (1) 

Implementer 

Attitudes toward EBP 

Target Domain (TD; 2) 

Readiness for adoption 

and sustained 

implementation 

 of an EBP 

Universe of Generalization (UG; 3)  

Individual-level implementer 

characteristics that impact motivation 

and intentions to implement tier-1 SEB 

interventions 

 

Behavior Sample (4) 
Respondent (elementary public-school 

teacher) ratings of attitudes toward 
implementing EBPs during school-

wide implementation of either a tier-1 
SW-PBIS or PATHS SEL curriculum 

Scoring 

Generalization 

Extrapolation 

Implication 

Observed Score (5) 

(Scored values for the Sample) 

Universe Score (6) 

(Generalized value for the UG) 

Target Score (7) 

(Extrapolated value for the TD) 

Domain/Factor Score (8) 

(Implicated Value of the Factor) 
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which might include implementer stress, organizational capacity, and supportive leadership, in addition to 

attitudes that are aligned to the specific practices an implementer is being asked to implement.  Each form 

of EBP includes varying practice elements that may align in different ways with an implementer’s beliefs, 

experiences, knowledge, skills, and perceived or actual self-efficacy.  In sum, the target domain is large. It 

requires sampling rather than comprehensive measurement of the whole domain. It is necessary to define a 

subset of activities and materials that are intended to represent the target domain for purposes of 

assessment that is aligned with the intended use of the tool. 

Universe of generalization (3). The universe of generalization defines the characteristics of all possible 

behavior samples and contexts for measurement that might be used for assessment. Note that the universe 

of generalization is entirely defined by researchers and test developers. For example, with the EBPAS, the 

universe of generalization is an implementers’ specific attitudes toward implementation relative to specific 

practice elements that comprise SWPBIS or related SEB EBPS.  This definition substantially restricts the 

variety of possible behaviors and measures associated with the much larger target domain. It excludes 

alternative behaviors, which might include organizational factors such as a supportive leadership or history 

of data use to inform implementation. In this example, only a small portion of the target domain is 

included in the universe of generalization. This restricts characteristics of assessment and measurement. A 

restricted universe of generalization increases consistency of measurement, but it might also limit the 

extrapolation of performance on the assessment to performance in the larger domain. From the universe of 

generalization, we hope to sample perceptions and practice elements for SWPBIS and EBPs aligned with 

that framework. Here we run the risk of construct underrepresentation but realize that there are constraints 

that are important to feasibility and use.  Use in this case constrains measurement to behaviors that are 

empirically linked to behavior change needed for actual implementation (so it’s less about sampling and 

more about purposive reduction). This is discussed below. 

Behavior sample (4): The behavior sample are respondent ratings of perceptions reflecting attitudes 

relative to implementing the practice elements of either SWPBIS or PATHS. The data that are provided 

represent perceptions at a particular implementation stage, within a particular setting for implementation, 

relative to a specific practice element (e.g., providing a system for acknowledging student behavior or 

teaching a social-emotional learning curriculum). Only a small portion of the universe of generalization is 

observed. It is necessary to validate the inference that the limited sample is a quality indicator of the larger 

universe. 

Observed score (5). The observed score is the numeric value that characterizes the behavior sample, 

which requires the development and application of scoring rules. The examiner must apply scoring rules to 

derive the unit of measurement, which are individual implementer ratings of their own perceptions. The 

quality of the scoring rules influences the quality of inferences that follow from assessment outcomes. 

Interpretation and use of test scores requires an inference that the scoring is appropriate, standardized, and 

free from bias. For this project, scoring procedures will be automated, objective and easy to implement, 

which makes the inference easier to evaluate.   After applying administration and scoring rules, the 

observed score is available. Interpretation is rarely limited to the observed score. That is, interpretation is 

rarely limited to one rating of one set of perceptions about only one practice element.  Instead, there is an 

inference of generalization to the universe score. 

Universe score (6): Generalization (inference). The universe score is the expected level of performance 

across all observations in the universe of generalization. This is often operationalized as the average of all 

possible ratings. As depicted in the figure (above), the observed score is generalized to represent the 
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expected (overall) score in the entire universe of generalization. Up to this point, the inferences apply both 

to rated attributes and indicators. Now, we hope to use them as indicators of a construct and thus require 

deeper inferences and evidence. There are two more likely inferences. 

Domain score (8): Implication (inference). Finally, the state of the domain is inferred through 

implication. That is, an estimated level of performance in the target domain is used to implicate the state of 

the factor, which is implementer perceptions that promote initial and sustained implementation of 

frameworks and practices that address the SEB needs of youth. This is the ultimate inference, from the 

value of the indicator to the value of the construct. The assumptions required to support this inference are 

that (a) the theory is plausible, (b) predictions about observable phenomena are accurate, and (c) the S-

EBPAS provides an appropriate estimate of the construct. 

Note. This framework served to guide the development, validation, and feasibility for S-EBPAS. 

Acronyms: EBP = evidence-based practice, S-EBPAS = school adapted evidence-based practice attitude 

scale, SEB = social-emotional behavioral, SWPBIS = school-wide positive behavioral interventions and 

supports, SEL = Social-emotional learning, PATHS = promoting alternative thinking strategies 

curriculum.  
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Figure 6 

Scree Plot from the Final EFA 

 


