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Abstract 

Educational researchers have produced a variety of evidence-based practices (EBP) to address 

social, emotional, and behavioral (SEB) needs among students. Yet, these practices are often 

insufficiently adopted and implemented with fidelity by teachers to produce the beneficial 

outcomes associated with the EBP, leaving students at risk for developing SEB problems. If 

ignored, SEB problems can lead to other negative outcomes, such as academic failure. Therefore, 

implementation strategies (i.e., methods and procedures designed to promote implementation 

outcomes) are needed to improve teachers’ uptake and delivery of EBPs with fidelity. This meta-

analysis sought to examine the types and magnitude of effect of implementation strategies that 

have been designed and tested to improve teacher adherence to SEB EBPs. Included studies (a) 

used single case experimental designs, (b) employed at least one implementation strategy, (c) 

targeted general education teachers, and (d) evaluated adherence as a core dimension of fidelity 

related to the delivery of EBPs. In total, this study included 28 articles and evaluated 122 effect 

sizes. A total of 15 unique implementation strategies were categorized. Results indicated that, on 

average, implementation strategies were associated with increases in teacher adherence to EBPs 

above baseline and group-based pre-implementation trainings alone (g = 2.32, tau = .77). 

Moderator analysis also indicated that larger effects were associated with implementation 

strategies that used a greater number of unique behavior change techniques (p < .001).  

Implications and future directions for research and practice regarding use of implementation 

strategies for general education teachers are discussed. 

Keywords. Implementation strategies, school-based, single case, meta-analysis, mechanism, 

behavior change 

3) Manuscript without author identifiers Click here to view linked References

https://www.editorialmanager.com/jspsy/viewRCResults.aspx?pdf=1&docID=8136&rev=5&fileID=111003&msid=d760c421-935e-4472-ba37-7eae03b8ec1e
https://www.editorialmanager.com/jspsy/viewRCResults.aspx?pdf=1&docID=8136&rev=5&fileID=111003&msid=d760c421-935e-4472-ba37-7eae03b8ec1e


STRATEGIES TO PROMOTE TEACHER IMPLEMENTATION 2 

 

Investigating strategies to increase general education teachers’ adherence to evidence-

based social-emotional behavior practices: A meta-analysis of the single-case literature 

A wide range of evidence-based practices (EBP) have been developed to address student 

social, emotional, and behavioral (SEB) needs (Owens et al., 2014). General education teachers 

are the primary implementers of universal SEB EBPs designed for all students in a school or 

classroom, which aim to prevent SEB problems and promote success-enabling factors (Reinke et 

al., 2011). Teachers also play a key role in implementing specific practices associated with 

targeted and intensive interventions for students who have needs that surpass universal supports. 

Teacher delivery of the core components of an EBP with fidelity (i.e., implementing as it was 

designed) is a critical determinant of promoting student outcomes (Biggs et al., 2008). Given the 

importance of fidelity, researchers have developed and tested implementation strategies (i.e., 

methods and procedures aimed at improving specific implementation outcomes) to improve 

general education teachers’ adherence to EBPs (e.g., Collier-Meek et al., 2016; Dart, et al., 2012; 

Sanetti & Kratochwill, 2011). Although existing systematic reviews have examined the efficacy 

of implementation strategies, no meta-analysis to date has categorized and examined 

implementation strategies in accordance with established reporting standards to capture key 

characteristics that may be associated with efficacy (e.g., actor, temporality; Proctor et al., 2011) 

nor attempted to distill strategies down into the specific behavior change techniques (BCTs) used 

and the underlying mechanisms of action being targeted (MoA; Michie et al., 2013). Thus, in this 

meta-analysis, we sought to (a) synthesize the extant implementation strategies used across the 

single case literature to support general education teachers’ delivery of EBPs with fidelity, (b) 

explore the magnitude of effects associated with particular implementation strategies, and (c) 

determine whether certain variables (i.e., the number of BCTs used, the intervention tier which 
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the SEB EBP was delivered, the grade each teacher taught, study quality indicators, and the total 

years of experience) moderate the impact of strategies on teacher adherence. 

Social, Emotional, and Behavior Needs and Evidence-Based Practices  

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

(Domitrovich et al., 2017; Greenberg et al., 2003). Students who experience SEB problems 

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

al., 2010), are likely to receive exclusionary discipline (Skiba & Rausch, 2006), and have higher 

rates of academic failure and dropout (Snyder & Dillow, 2015). Youth who drop out are at 

increased risk for negative outcomes later in life, such as unemployment and lower economic 

earnings in adulthood (Simmons, 2013), reliance on public assistance (Waldfogel et al., 2007), 

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

A variety of programs exist to promote SEB skills. Some programs promote students’ 

ability to display prosocial behaviors and make positive choices through enhancing self-esteem 

(Catalano et al., 2003), whereas others 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 (Blewitt et al., 2018; Collaborative for Academic, Social, 

and Emotional Learning, 2012; Taylor et al., 2017). Furthermore, developing SEB skills is 

associated with academic gains (Durlak et al., 2011). Thus, stakeholders have pushed for SEL 

programs to be integrated into school practices alongside academics to promote overall student 

success (Brackett & Rivers, 2014). Consistent with this goal, a host of EBPs to address SEB 

needs have been developed for implementation in schools.  

EBP is an umbrella term that has been defined as “the integration of the best available 

research with clinical expertise in the context of patient characteristics, culture, and 

http://nces.ed.gov/programs/digest/d13/tables/dt13_219.90.asp
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preferences” (American Psychological Association [APA] Presidential Task Force on 

Evidence-Based Practice, 2006, p. 273). EBPs include not only treatments or interventions, but 

also assessments, structures, and strategies (e.g., data-based decision making; Kowalski & 

Lasley, 2009). Determining EBPs in education includes 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 efficacy, and demonstrate meaningful change amongst a generalizable sample of participants 

(Cook et al., 2012). To identify SEB EBPs in this study, we used the standards provided by What 

Works Clearinghouse (WWC), an arm of the Institute for Education Sciences within the U.S. 

Department of Education, which has established “gold standard” requirements for evidence-

based practices (i.e., study methodological quality; WWC, 2020).   

EBP Delivery in Schools  

In recognition of the impact SEB competencies have on short- and long-term outcomes, 

professional organizations (e.g., APA, National Association of School Psychologists) and federal 

legislation (e.g., Individuals with Disabilities Education Improvement Act, 2004; Every Students 

Succeeds Act, 2015) call for the adoption and delivery of EBPs that aim to prevent and address 

SEB needs. Most schools in the U.S. organize and deliver EBPs through a multi-tiered system of 

support (MTSS), which is often conceptualized as a three-tier framework that facilitates the 

delivery of a continuum of supports matched to the level of student need (Buckle, n.d.; Cook et 

al., 2010). Unfortunately, researchers have consistently shown that an implementation gap exists, 

with numerous barriers impeding the successful translation of EBPs into routine practice in 

schools, leading to uneven, inconsistent, and incomplete implementation (Durlak & DuPre, 

2008; Krause et al., 2014).  
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 To address this gap, researchers have increasingly shifted their attention from developing 

and testing EBPs to examining factors and strategies associated with effectively transporting 

existing EBPs into practice. Some researchers contend that an EBP saturation point has been 

reached (Chorpita & Daleiden, 2009; Kessler & Glasgow, 2011; Lyon & Bruns, 2019a) and that 

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

away from the development of new innovations to focusing attention on the processes involved 

to support the successful implementation of existing EBPs.  

General Education Teachers and EBP Implementation. General education is a setting 

designed for all children. It is where students spend most of their time during school hours and 

where core subjects are taught and evaluated (Webster, 2019). General education teachers play a 

critical role in the implementation of EBPs within a multi-tiered system of support. For many 

universal SEB EBPs, general education teachers are the primary implementers because of their 

proximity to and regular face-to-face interactions with students (Reinke et al., 2011). 

Indeed, there are factors at various socio-ecological levels that impact teachers’ decisions 

to implement a given practice, such as outer and inner setting factors including leadership, 

climate, and funding sources (Lyon & Bruns, 2019b). Teachers need to have a supportive 

infrastructure that facilitates their implementation of EBPs and reduces common barriers; these 

barriers include lack of protected time or capacity, unsupportive administrators, lack of buy-in, 

and turnover (Turri et al., 2016). Implementation strategies exist to target outer and inner setting 

factors, such as leadership training (Aarons et al., 2015), planning for and building capacity, 

planning for annual onboarding of new staff, involving teachers as key stakeholders in 

implementation decisions, and clarifying how proposed changes align with other initiatives to 

foster staff buy-in (George et al., 2009). However, it is ultimately up to front line implementers, 
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such as teachers, to overcome barriers and decide which SEB practices they implement (Locke et 

al., 2019; Ramos-Vidal et al., 2020).  

General education teachers have an observable influence on student SEB outcomes 

through the practices they adopt and deliver (George et al., 2009). Effective practices include 

establishing clear expectations for behavior, teaching social-emotional competencies through a 

curriculum-led process, developing systems to recognize and acknowledge students for 

exhibiting expected behavior, effectively responding to problem behavior with compassion and 

empathy, and fostering positive classroom climate through cultivating positive relationships 

(Cook et al., 2018). At subsequent tiers of support, general education teachers are often 

responsible for delivering specific components of an intervention (Noell, Gresham, & Gansle, 

2002). As co-implementers of interventions, general education teachers deliver practices to 

support the generalization and maintenance of skills learned in the context of small group 

interventions (i.e., precorrection, prompts, and positive reinforcement) or deliver proactive or 

reactive strategies included as part of a multi-pronged behavior intervention plan (Hawken et al., 

2009).  

For students to benefit from the variety of available EBPs, it is crucial that general 

education teachers deliver EBPs as designed and as shown to be effective (i.e., with fidelity). It is 

also important to consider adaptations to existing interventions needed to match the population 

served by the school as well as with available resources (Fernandez et al., 2019). Large group 

trainings and didactics are cornerstone implementation strategies used widely by schools to 

launch new initiatives (Lyon et al., 2017). However, research has shown that although these 

trainings can be effective for some implementers, only around 40% ultimately implement new 

practices without follow-up supports (O’Donnell, 2008; Sanetti et al., 2013), and among teachers 
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who successfully adopt, adherence to core treatment practices has been shown to fade within 10 

days of beginning implementation without ongoing support (Sanetti & Kratochwill, 2009b; 

Reinke et al., 2008). When explaining this problem, prior implementation research has identified 

a variety of barriers to implementation, including lack of motivation, self-efficacy, protected 

time, and administrative support (Collier-Meek et al., 2017; Long et al., 2016; Ransford et al., 

2009). Furthermore, low fidelity to EBPs reduces the likelihood that students can benefit from 

them and experience improved SEB outcomes (Reinke et al., 2011). Researchers from the field 

of teacher professional development also indicate a need for more research on efficient and 

effective implementation supports for teachers around practices promoting SEB needs (Darling-

Hammond et al., 2017; State et al., 2019). Therefore, implementation research is needed that 

specifies what works to support teachers’ adoption and delivery of EBPs and how and why those 

effects are achieved.  

Implementation Science 

The limited transfer of EBPs into routine practice is experienced across a range of child-

serving settings (e.g., healthcare, child welfare, education) and has led to the rapid emergence of 

the multidisciplinary field of implementation science. Implementation researchers have identified 

numerous plausible determinants (i.e., factors that enable or obstruct successful implementation) 

across multiple levels of influence (Krauss et al., 2014), including (a) outer setting determinants 

(i.e., factors beyond the immediate setting in which implementation takes place, such as policy, 

district leadership, and funding), (b) inner setting determinants (i.e., the specific setting in which 

implementation takes place, such as principal leadership qualities, teacher champions, and school 

climate), (c) determinants associated with individuals who are expected to adopt and deliver the 

practice (e.g., teachers’ beliefs, attitudes, intentions, burnout), and (d) determinants associated 
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with the practice or intervention itself (i.e., how feasible, appropriate, and acceptable a practice 

is; Lyon & Bruns, 2019a).  

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. For example, Locke and colleagues (2019) compared the 

impact of individual teacher attitudes and organizational factors, such as leadership and climate, 

and found that individual attitudes impacted implementation more so than organization factors. 

Indeed, individual-level characteristics of front-line implementers have been consistently argued 

as central to implementation success (e.g., Tabak et al., 2012). Two key areas of research within 

implementation science include studying the implementation outcomes that promote the 

beneficial effects of services (i.e., whether the innovation was delivered as intended by its 

developers), which are attained through the development and testing of implementation 

strategies (Powell et al., 2012). 

Implementation Outcomes  

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). 

Implementation outcomes are adult-facing, concerned with whether effective practices are 

adopted as planned—compared to effectiveness or efficacy outcomes, which are child-facing, 

and are concerned with whether the practice led to improvements in functioning of the students, 

patients, or clients receiving the practice. There are eight core implementation outcomes as 

defined by Proctor et al.’s (2011) seminal study. These include (a) acceptability, (b) adoption, (c) 

appropriateness, (c) costs, (d) feasibility, (e) fidelity, (f) penetration, and (g) sustainability.  

In terms of individual-level implementation outcomes, fidelity is one of the most 
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important due to research showing the relationship between fidelity and distal student outcomes 

(O’Donnell, 2008). Fidelity is defined as the degree to which core components of a practice are 

delivered as intended (Sanetti & Kratochwill, 2007). Fidelity has five dimensions: (a) adherence 

to the program protocol (i.e., whether the core components or activities of program or 

intervention is being delivered as it was designed), (b) dosage/exposure reflecting the amount of 

the program or practice that was delivered and received, (c) quality of program delivery (i.e., 

skill in using the techniques or methods prescribed by the program, enthusiasm, preparedness, 

and attitude), (d) program differentiation (i.e., the unique features of different components or 

programs that are reliably differentiated from one another), and (e) participant responsiveness 

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

Proctor et al., 2011). Among these, adherence is the most heavily researched dimension, as it is 

often considered a pre-condition for the others (McKenna et al., 2014; Schulte et al., 2009). In 

this study, we focused on adherence solely because most studies used adherence as their main 

and only outcome. 

A positive relationship exists between adherence to the core components of EBPs and 

child outcomes across diverse SEB interventions (Blewitt et al., 2018; Durlak & DuPre, 2008). 

Logically speaking, students cannot benefit from support they do not receive. It is well 

documented that many general education teachers struggle to adhere to delivering core 

components of EBPs as intended (Sanetti et al., 2014) and evidence suggests that when provided 

with similar implementation supports, general education teachers implement EBPs at 

significantly lower rates than special education teachers (Solomon et al., 2012). There are several 

barriers that interfere with teacher adherence and thus limit the potential of EBPs to promote 

student outcomes. Teachers may have limited protected time, lack knowledge or motivation, 
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experience stress and exhaustion due to initiative overload, and receive insufficient follow-up 

support to deliver EBPs with integrity (Larson et al., 2018; Myers et al., 2011; Putnam et al., 

2009). For these reasons, implementation strategies are needed to promote general education 

teachers’ adherence to EBPs.  

Implementation Strategies  

Implementation strategies are defined as methods or techniques designed to enhance 

implementation outcomes (Proctor et al., 2013). Implementation strategies can be conceptualized 

as the “interventions” that are adult-facing and aim to facilitate behavior change. For example, 

large group didactic training is considered a cornerstone pre-implementation strategy designed to 

increase implementer knowledge about a given program or practice to increase the likelihood 

they will perform behaviors consistent with the program or practice. Another example, coaching, 

represents an active-implementation strategy designed to ensure proper adoption and sustained 

implementation of the new practice. Researchers have established three different types of 

implementation strategies based on their composition: (a) discrete (i.e., a single tactic, process, or 

action), (b) multi-faceted (i.e., two or more discrete strategies), or (c) blended (i.e., two or more 

discrete strategies that are packaged as a protocol or a branded multi-component implementation 

intervention; Proctor et al., 2013).  

Although researchers have started to explore differential effects according to the type of 

implementation strategy (Powell et al., 2014), it is unclear which type of strategy may be most 

effective to promote individual-level implementation outcomes. Researchers have also 

established taxonomies of implementation strategies (Powell et al., 2015) to provide a common 

nomenclature for researchers and practitioners when labeling and describing the strategy that was 

selected and used to support implementation. Over 70 different implementation strategies have 
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been identified, and recently this work has been adapted to the school context (Cook et al., 

2019). Although 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 performance-based feedback (Powell et al., 

2015; Proctor et al., 2013). In this study, we focused on individual-level strategies to promote 

general education teacher implementation. 

Characteristics of Implementation Strategies. In addition to the type of 

implementation strategy, there are several characteristics that are important to capture and 

examine in relation to the impact they have on implementation outcomes. Capturing the 

characteristic features of an implementation strategy is important to operationally define, permit 

future replication, and identify the core features of implementation strategies that promote 

implementation outcomes. Proctor and colleagues (2013) provided reporting guidelines for 

characterizing important features of an implementation strategy, including (a) the actor (i.e., who 

enacts the strategy), (b) action(s) (i.e., what are the specific actions, steps, or processes that need 

to be enacted), (c) action target (i.e., where and to whom the strategy is delivered), (d) 

temporality (i.e., when the strategy is used), (e) dose (i.e., intensity), (f) implementation outcome 

(i.e., implementation outcome(s) likely to be affected by each strategy), and (g) justification (i.e., 

empirical, theoretical, or pragmatic justification for the choice of implementation strategy).  

Behavior Change Techniques and Mechanisms of Action. Contemporary research on 

implementation strategies has moved beyond simply describing and labeling strategies; current 
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research instead focuses on specifying the irreducible core components or active ingredients of 

implementation strategies and understanding how they work and likely influence implementation 

outcomes, such as behavior change (e.g., Michie et al., 2016). One prominent method includes 

identifying the behavior change techniques (BCTs), which are the “observable, replicable, and 

irreducible component(s) of an intervention designed to alter or redirect causal processes that 

regulate behavior” (Michie et al., 2013 p. 82). Examples of BCTs within an implementation 

strategy include action planning, emailed prompts, and performance feedback.  

In addition to specifying the BCTs involved in an implementation strategy, it is also 

beneficial to define their targeted mechanisms of action (MoA; i.e., the processes or events 

through which a BCT operates to obtain its effect; Lewis et al., 2018; Michie et al., 2016). MoAs 

are informed by behavior change theory and allow for an understanding of the how or why a 

given BCT achieves its effect (Michie et al., 2016). Examples of MoAs include beliefs about 

one’s ability to carry out a behavior, beliefs about the outcome of changing a behavior, social 

influences, and behavioral cueing. 

Established guidelines have improved strategy specification; however, many 

implementation strategies have not yet been specified well enough to be linked to precise MoAs 

in a coherent manner (Lewis et al., 2018). For example, coaching and consultation represent a 

term for a generic category of implementation strategies for which the behavior change 

techniques (BCTs) are underspecified. This ambiguity makes it difficult to identify the precise 

MoAs that enable coaching and consultation to effect teacher behavior change (Nadeem et al., 

2013) and in turn make it challenging to synthesize data across studies and describe effective 

aspects of coaching and consultation with precision (Lewis et al., 2018; Michie et al., 2009). 

Coaching and consultation, however, often include multiple BCTs targeting specific MoAs 
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outlined in the literature, such as dynamic didactics to target knowledge, modeling to target self-

efficacy, role playing or directed rehearsal to target skill acquisition, and beliefs about 

capabilities, or goal setting to target behavioral intention and motivation (Michie et al., 2016).  

Michie et al. (2013) utilized a taxonomy of behavior change techniques (BCTs) and their 

associated MoAs (Carey et al., 2017) were used to identify the number of BCTs and categorize 

the types of BCTs in each implementation strategy, as well as specify the precise MoAs. This is 

important to provide a better understanding of how the discrete components or active ingredients 

of implementation strategies work and why implementation strategies may exert a desired effect 

on implementation outcomes (Cane et al., 2012). Michie and colleagues (2013) developed a 

taxonomy of 93 distinct BCTs, constituting a method for specifying the “active ingredients” of 

implementation strategies targeting behavior change. Michie and colleagues (2018) have also 

engaged in extensive research to identify the most common mechanisms from a larger set of 

behavior change theories. This resulted in the identification of 26 MoAs that can be used to 

understand the targets of BCTs and provide a more precise understanding about the how (BCTs 

included) and why (MoA targeted) implementation strategies work (Cane et al., 2012; Michie et 

al., 2013, 2018). 

Single Case Experimental Designs 

Single case experimental designs (SCEDs) employ an idiographic approach to research 

and utilize small-n samples, which allow for implementation strategies to be tailored to 

individual changes in behavior over time (Ledford & Gast, 2018). SCED’s are defined as a 

small-n study that involves manipulating an independent variable and repeatedly studying 

dependent variables over time. A wide variety of SCEDs exist; however, a key component of 

SCEDs is that experimental control can be demonstrated by repeatedly measuring some target 
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behavior that is altered or systematically withdrawn across time, within or among participants, 

across setting, or across varying behaviors (Byiers et al., 2012; Ledford & Gast, 2018; Smith, 

2012). At their most basic, SCEDs start with a baseline condition (A) followed by some 

intervention condition (B) (Gast & Ledford, 2018). To qualify as an SCED, however, 

experimental control needs to be demonstrated through repeated occasions or replications (e.g., 

in an A-B-A-B or withdrawal design, baseline data is collected in the first condition [A], 

followed by introduction of some intervention [B], followed by a withdrawal of the intervention 

[A], followed again by re-introduction to the intervention [B] to discern whether the effect can be 

replicated). SCEDs provide benefits such as cost-efficiency and flexibility compared to group-

based randomized control trials (RCTs), while still being experimental (Barlow & Nock, 2009); 

RCTs take a nomothetic approach to research and measure performance a limited number of 

times and capture large group averages, losing valuable data that may not be representative of 

any individual (Barlow & Nock, 2009; Krasny-Pacini & Evans, 2018). There are also 

fundamental concerns among researchers regarding group homogeneity and making inferences to 

individuals using nomothetic data (Ledford & Gast, 2018; Westen et al., 2004). Given the impact 

that individual-level characteristics have on implementation outcomes (i.e., attitudes, self-

efficacy, outcome expectancies, and intentions; Locke et al., 2019) along with the desire to study 

behavior change at the individual level (Lobo et al., 2017), as well as their prominence in the 

literature (Noell et al., 2014), SCED studies were selected for analysis in this study.  

Existing Reviews of School-Based Implementation 

Rigorous school-based implementation studies targeting individual behavior change date 

back to the late 1990s (Noell et al., 1997). Since then, there have been four systematic reviews 

dedicated to examining school-based implementation strategies. Solomon and colleagues (2012) 
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analyzed the effects of performance feedback on teacher implementation of academic and 

behavioral interventions across 36 single-case studies, finding moderate overall effects 

(Improvement Rate Difference [IRD] = .62). Noell and colleagues (2014) used mixed linear 

models to analyze implementation strategy efficacy 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 and with multiple 

components, such as directed rehearsal and meeting cancelation, and found overall large effects. 

Fallon et al. (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 et al. (2015) systematically 

reviewed the effects of coaching strategies to improve teacher implementation of social behavior 

interventions across 29 studies. Stormont et al. found positive improvements across 86% of all 

studies. 

Although these reviews have provided important insight about the effects of school-based 

implementation strategies, there remain some notable gaps to be addressed through research. 

First, prior reviews focused on a narrow subset of implementation strategies. For example, both 

the Solomon et al. (2012) and Fallon et al. (2015) meta-analyses focused on performance-

feedback strategies alone, and the Stormont et al. (2015) study analyzed coaching strategies 

alone. Furthermore, the Noell et al. (2014) review examined only post-training, follow-up 

strategies and not strategies used in pre-implementation or maintenance phases. Moreover, none 

of the extant reviews focused exclusively on general education teachers and with EBPs 

implemented across a multi-tiered system of support (i.e., universal, targeted, and intensive). 

Last, none of the prior studies leveraged guidelines and frameworks from the broader field of 
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implementation to increase classification and characterization of implementation strategies. 

Although prior studies have identified positive overall efficacy across strategies used, they lack 

specificity for how and why these strategies have achieved their effects. Specifically, 

implementation strategies have not been analyzed according to the type (i.e., discrete, 

multifaceted, or blended), key characteristics (i.e., name, actor, action, action target, and 

temporality), and BCTs and corresponding hypothesized MoA (i.e., knowledge and skills, 

motivation, or behavior regulation). It is important for school-based implementation research to 

tap into the broader implementation science literature to not only identify important knowledge 

that can be used to better capture and explain the types and effects of implementation strategies 

but also produce generalizable knowledge that contributes to the multidisciplinary science of 

implementation (i.e., Aarons et al., 2011; Cane et al., 2012; Powell et al., 2015; Proctor et al., 

2013).  

Purpose of the Current Study 

 Considering the current gaps in the literature, the purpose of this study was to conduct a 

meta-analysis of peer-reviewed SCED studies examining the types and effects of implementation 

strategies when used to increase general education teachers’ adherence to EBPs designed to 

address student SEB needs. Peer-reviewed studies were selected to ensure internal validity 

among included studies as well as overall replicability (Schmucker et al., 2017). Although it can 

ameliorate publication bias, grey literature is often incomplete, the study quality is questionable, 

and retrieving grey literature systematically is cumbersome and difficult to replicate (Adams et 

al., 2016; McClain et al., 2021). This study employed established guidelines and frameworks 

from implementation science to extract data on the type, characteristics, and BCTs used in 

implementation strategies. In so doing, this study sought not only to provide an update on 
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findings from previous reviews of implementation strategies in schools, but it also aimed to 

provide specificity concerning the features and effects of implementation strategies to pinpoint 

directions for future school-based implementation research. The following three research 

questions guided this meta-analytic investigation of the single-case literature: 

1. What types of implementation strategies have been examined to improve general 

education teachers’ adherence to SEB EBPs? 

2. What is the overall effect of employing implementation strategies on improving general 

education teachers’ adherence to the SEB intervention? 

3. What characteristics (i.e., actors, actions, action targets, temporality, and the number and 

specific type of behavior change techniques) moderate the effect on general education 

teacher adherence to the SEB EBPs? 

Hypotheses 

 We expected the extent literature to indicate that implementation strategies have an 

overall positive effect on teacher adherence to SEB EBPs, consistent with previous meta-

analyses (e.g., Fallon et al., 2015; Noell et al., 2014). We also expected there to be a large 

number of performance-based feedback and coaching/consultation strategies that target 

mechanisms of knowledge and skill in delivering SEB EBPs (Fallon et al., 2015; Stormont et al., 

2015). Finally, we expected most strategies to be delivered during the pre- and active-

implementation phases, as examples of maintenance strategies are limited in the behavior-change 

literature (Dombrowski et al., 2014; Fjeldsoe et al., 2011). 

Method 

Retrieval Strategies 

A systematic search process was performed through searching electronic databases and 
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reviewing bibliographies of prior systematic reviews of implementation strategies used in 

schools. PsycINFO hosted by Ovid Technologies and Academic Search Premier hosted by 

EBSCO were used to identify literature across the psychology and education fields. The 

following search terms were developed and included in the two electronic search engines: 

(teacher* OR educator* OR instructor* OR class*) AND implement* AND (intervention* OR 

procedur* OR program OR treatment* OR perform*) AND (integrity OR adopt* OR fidelity OR 

reliability OR adhere* OR accuracy). To attempt to control for study quality, only articles 

published in peer-reviewed journals were searched (Arumugam et al., 2020). 

No dates were specified; studies only had to have been indexed prior to the search, which 

occurred January 20 and 21, 2018, and articles needed to have an English version available. The 

following existing systematic reviews were identified during the database searches: Fallon et al., 

2015; Noell et al., 2014; Solomon et al., 2012; and Stormont et al., 2015. The first author 

conducted a backward citation search by extracting additional studies from these existing 

reviews that were included and analyzed in prior meta-analyses and systematic reviews that were 

not captured in the database search. 

The study inclusion flow-chart is displayed in Figure 1. The first and fourth author 

initially screened titles and abstracts collected through the electronic database search for 

inclusion based on five key eligibility criteria. Studies needed to (a) use a single case 

experimental design, (b) occur in a school during regular school hours, (c) involve general 

education teachers as the primary participants who were (d) implementing any evidence-based 

SEB prevention or intervention practice, and (e) the dependent variable needed to be adherence 

to that SEB EBP (i.e., eligibility criteria are described in full detail below). To calculate inter-

coder agreement, percent agreement and Cohen’s Kappa were used. Agreement was calculated at 
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two points during the initial database screening process of titles and abstracts, which occurred 

between January and August 2018. Coders collected reliability at the beginning of the screening 

process over the first 150 titles and abstracts and again midway through screening over an 

additional 100 titles and abstracts. We set our threshold for appropriate percent agreement at 

95% (Liddy et al., 2011). If percent agreement cutoffs were not met, codebook refinement was 

indicated (Belur et al., 2021). Percent agreement of initial screening was 96% and Cohen’s 

Kappa was .54 over 4% (n = 250) of the total records after duplicates were removed (N = 6,355). 

If there was not enough information to determine eligibility during initial title and abstract 

screening, articles were included for full-text review. 

At this time, the first author also conducted a backward-citation search by reviewing 

bibliographies of existing meta-analyses and identified 18 additional articles for full-text review. 

Next, full-text review was completed of 167 articles. The first author reviewed all included 

articles, and the seventh and eight authors conducted reliability across 19% (n = 32) of full-text 

review articles. Inter-coder agreement was as follows: percent agreement = 97% and Kappa = 

.88.  All disagreements were reviewed together by the coders and consensus was reached on 

whether to include the study. If agreement could not be met, another author was brought in for 

discussion until a consensus was reached and codebook refinements then were made. Although 

there are no agreed-upon cutoffs for coverage of inter-coder agreement at various stages of the 

systematic review process, our agreement results support the claim that our established inclusion 

criteria were transparent and explicit (Belur et al., 2021). 

Eligibility Criteria 

This synthesis included single case experimental design studies that used discrete, 

multifaceted, or bundled implementation strategies to increase teacher adherence to universal, 
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targeted, or intensive evidence-based SEB practices delivered to children from pre-K to 12th 

grade. SEB practice was defined as addressing social aspects of performance, specific classroom 

behaviors (i.e., on-task, compliance, and disruption), emotion regulation, or competence. 

Therefore, academic interventions such as math, reading or writing, physical education, health 

and/or nutrition, motor skill development, sexual health programs including HIV prevention, and 

drug abuse prevention or intervention programs were not included. Only SEB programs were 

included because significant differences have been found between teachers’ implementation of 

SEB interventions as compared to academic interventions (Solomon et al., 2012). Moreover, the 

practice needed to occur during regular school hours; after school programs were excluded. 

Studies that included implementation strategies for SEB interventions and other types of 

interventions not identified as SEB were included if data were collected and could be 

disaggregated on teacher adherence of SEB interventions.  

Participants and Setting  

To be included, studies needed to target general education teachers as recipients of an 

implementation strategy. Because general education teachers implement EBPs at significantly 

different rates than special education teachers when given similar supports (Solomon et al., 

2012), we focused solely on implementation strategies targeting general education teachers (e.g. 

classroom teachers in pre-K through elementary) or content-area teachers such as in middle 

school or high school. Thus, studies whose participants were special education teachers, 

assistants, or paraprofessionals were excluded. Studies that included mixed-group 

implementation teams (e.g., general education teachers, aides, special education teachers) were 

only included if data could be disaggregated. Studies were included if they were carried out in 

pre-K, kindergarten, primary, or secondary schools, and took place in the U.S. The decision to 
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include only studies carried out in the U.S. was made to control for potential confounds due to 

the laws and policies unique to the U.S. that mandate implementation of EBPs to improve SEB 

outcomes that may be a source of variation impacting the nature of implementing programs in 

schools (e.g., Every Students Succeeds Act, 2015). 

Study Design  

SCED studies that aimed to improve adherence to an evidence-based SEB practice were 

included. In this study, an SEB EBP was defined as any non-academic intervention that involve 

any of the following: (a) how students interact with others and impacts the quality of their 

relationships (i.e., social), (b) the difficulties students have regulating and managing their 

feelings (i.e., emotions), and (c) the behaviors students exhibit that are disruptive to learning 

environments (i.e., behavior; National Scientific Council on the Developing Child, 2004). A 

design was considered experimental if it allowed for conclusions regarding a causal relationship 

between the independent variable and a change in the dependent variable. To determine a causal 

relationship, study methodology needed to adhere to WWC standards for study quality 

(Kratochwill et al., 2010). Studies needed to either fully meet standards or meet standards with 

reservations to be included in the study. The standards were as follows: (a) systematic 

manipulation of the independent variable, (b) reliable interrater agreement across at least 20% of 

observations, (c) at least three attempts to demonstrate the effect, and (d) appropriate number of 

data points per phase (specific to the design). Quality indicators were coded and are discussed in 

detail below. Designs could include multiple baseline, alternating treatments, or reversal or 

withdrawal (ABAB) designs (Ledford & Gast, 2018, for more information and examples 

regarding single-case research). 

Dependent Variables  
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Studies were included if the outcome measure involved adherence to an SEB EBP, which 

entails determining the proportion of steps, components, or activities of the EBP delivered as 

intended. Studies collecting EBP adherence data were only included if the collection method was 

via systematic direct observation or permanent product review. Systematic direct observation 

involves observing and rating whether the target implemented the intervention steps (Sanetti et 

al., 2013). Permanent product review involves collecting and analyzing the physical products 

resulting from an intervention as evidence of adherence (Sanetti & Collier-Meek, 2013). 

Although systematic direct observation has been shown to be the most accurate method for 

measuring adherence (Sanetti et al., 2013), both methods have some empirical evidence 

supporting their use as measures of treatment integrity (Fiske, 2008; Noell, 2008). Studies that 

relied on self-report were excluded, as prior research comparing self-reported treatment integrity 

data from teachers to permanent product review and direct observation conducted by trained 

professionals determined that self-reported data were often overestimated and with reduced 

variability (McKenna et al., 2014; Noell et al., 2005). For purposes of calculating effect size 

estimates, studies needed to include graphic, tabular data. The standardized method for collecting 

and analyzing adherence data is further delineated in the “Data Analysis Plan” section. 

The eligibility criteria described above established the universe of generalization for this 

study. The results of this analysis may be generalized to schools and teachers similar to those 

represented in the sample, with students who are similar to those represented in the sample (i.e., 

students attending public schools in the U. S.), and with studies based on the assessments and 

strategy components represented in the sample (i.e., studies that used an implementation strategy 

to increase teacher adherence to an SEB EBP as indexed via directly observing or reviewing 

permanent products). 
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Coding Studies  

Studies meeting inclusion criteria were coded on a variety of study attributes aligned with 

the proposed research questions. The coding scheme was developed by the first, second, and 

third authors through an iterative process and included five broad coding categories: (a) setting 

and participant characteristics, (b) specific implementation strategy characteristics, (c) 

characteristics of the SEB EBP that teachers were implementing, (d) adherence data collection 

methodology, and (e) quantitative data extraction. The first and second authors collected inter-

coder agreement for (a), (c), (d), and (e), and the first and third authors collected agreement on 

(b). To promote clarity and high reliability of the coding scheme, the first and second author 

double coded a random sample of 10 included studies (30%) and met on multiple occasions to 

compare and refine the definitions of the codes used. The average percent agreement across all 

categorical variables coded in the study was 95.7% and Cohen’s Kappa was .87. In the case that 

agreement was less than 80% for any code, the two coders met to discuss, refine codes to ensure 

clarity, and come to a consensus decision. When an agreement could not be met, another author 

was brought in to consult and reach consensus. One common area of disagreement was on 

implementation strategy type. Below is a description of each of these coding categories and the 

specific variables that were extracted from the included studies.  

Setting and Participant Characteristics  

This category included the author, setting, and participant information, as well as 

descriptive information about teachers, students, and actors (i.e., those who employed the 

implementation strategy with teachers). School-wide information included type of school (i.e., 

preschool/Head Start, kindergarten, elementary, middle, or high school), ethnicity (i.e., % non-

white), urbanicity (i.e., urban, suburban, or rural), geographic region, and socioeconomic status 
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(i.e., the percent of students receiving free or reduced-price lunch). Teacher participant 

information included total years of teaching experience, ethnicity, and sex. Actors were coded as 

either being an outside consultant (i.e., researcher or graduate student) or as an internal 

consultant (i.e., school-based staff member). 

Implementation Strategy Specification  

The first and third authors completed coding of the specific actions (i.e., name and BCT 

of each implementation strategy), which were derived from each included article and were used 

to categorize and code the MoAs according to Michie and colleagues’ (2013) taxonomy. 

Through an iterative process, authors identified the BCTs by analyzing descriptions of 

implementation strategies provided in study methods and then categorized them under one or 

more of the 26 MoAs. Mechanism definitions came from the Theoretical Domains Framework 

Coding Manual (Cane et al., 2012) and an interactive Theory and Techniques Tool that allows 

users to examine evidence of links between extant BCTs and MoAs within literature synthesis, 

consensus, and triangulation studies (Johnston et al., 2018). Authors 1 and 3 only coded the 

treatment phase of each study to assess each strategy’s relative efficacy and only coded MoAs 

that had established links with BCTs. We utilized an established ontology from the Human 

Behavior Change Project (https://theoryandtechniquetool.humanbehaviourchange.org/) that 

establishes a link using a criterion of a relationship exceeding the p < .05 value in their extensive 

literature synthesis and ≥ 80% of experts having rated the link as “definitely” in their series of 

consensus and triangulation studies (Carey et al., 2018; Connell Bohlen et al., 2018). For further 

information regarding the synthesis of links between BCTs and MoA’s, see Carey et al. (2018) 

and Michie et al. (2021). Authors collected inter-coder agreement of BCTs and MoAs across a 

random sample of 20% of included studies (percent agreement = 89%, Kappa = .77). 

https://theoryandtechniquetool.humanbehaviourchange.org/
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Following Proctor et al.’s (2013) reporting standards, implementation strategies were also 

categorized by type as either discrete (i.e., one tactic, process, or action), multi-faceted, (i.e., two 

or more discrete strategies), or blended (i.e., two or more discrete strategies that are packaged as 

a protocol or branded implementation intervention) and by temporality (pre-implementation, 

active implementation, or maintenance). Specifically, pre-implementation strategies targeted 

factors occurring before implementation of the practice takes place (e.g., training or planning), 

active implementation strategies targeted factors occurring during implementation (e.g., 

coaching, performance feedback, test-driving), and maintenance strategies were targeted at 

maintaining adherence over time (e.g., systematic fading).  

EBP Characteristics  

The name of the SEB EBP being implemented by the teacher and the tier at which the 

SEB practice was implemented were coded. No definitive source yet exists to guide 

categorization of interventions tiers beyond general guidelines that have emerged through loose 

consensus from practitioners and researchers. As such, the tier of support was determined using 

guidelines from McIntosh and Goodman (2016) on integrated multi-tiered systems of support. 

SEB EBPs delivered at the class-wide level to all students were considered Tier 1 (e.g., 

increasing the use of specific praise statements throughout the classroom or implementing the 

Good Behavior Game), brief individual or small group interventions requiring few resources 

(e.g., training, time, materials, personnel) for students with identified SEB needs were considered 

Tier 2 (e.g., Check-In/Check-Out as a brief, individual intervention), and more resource 

intensive, individualized interventions were considered Tier 3 (e.g., conducting an experimental 

functional analysis or implementing components of an individualized student support plan). 

These codes enabled descriptive analysis of the types of EBPs general education teachers were 
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implementing, as well as an inferential test whether the effects of implementation strategies 

varied as a function of the tier of support. Finally, social validity data, such as acceptability, 

appropriateness, and feasibility of the implementation strategies were collected and coded. 

Methodology and Quantitative Data Extraction  

The method of collecting adherence data (i.e., direct observation or permanent product) 

and whether maintenance of adherence was collected via a follow-up phase were coded. Teacher 

adherence to the EBP (i.e., treatment integrity) was determined by tabulating the time-series 

data. This was accomplished by extracting images of the time-series graphs from PDFs and 

uploading them into a crosstabulation software, WebPlotDigitizer (Rohatgi, 2019), which has 

evidence of validity and reliability (e.g., r = .99; Drevon et al., 2017). This software allows users 

to produce X-Y coordinates from time-series data on a standardized metric to compare effect 

sizes across studies using different measures (e.g., percentage intervention step adherence, 

number of praise statements). Coordinates and data points overlap the time-series images and 

each data point correlates with a Y-value, which can then subsequently be used to calculate 

various effect sizes. Since each datapoint is represented by a standardized point along the same 

Y-scale, this allows users to compare effect sizes across studies. The first and second author 

completed the digitizing and calculated reliability across 34 time-series graphs (22%) for both 

Cohen’s d and Tau. Although evidence of reliability and validity was collected using 

WebPlotDigitizer, there was still a chance for slight differences in how the first and second 

author completed the process that might result in slightly discrepant effect size estimates. Given 

that Cohen’s d and Tau are continuous metrics, we could not calculate reliability as a percent of 

agreement or Cohen’s Kappa. Instead, we established bounds within which estimates needed to 

be relative to one another (+/- .05). Coders had perfect or near perfect agreement (within a 
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difference of .05) across 74% of effect sizes and the overall average difference of effect sizes 

between coders was minimal (d = .09). In cases of disagreements greater than .05, coders 

reviewed the data together and re-calculated the effect sizes until differences were within the 

bounds of perfect or near perfect agreement (d  .05). Additionally, a two-tailed t-test was 

calculated between the two sets of effect sizes to further support evidence for reliability, which 

indicated a nonsignificant difference (p = .95). Authors determined whether the effect was 

maintained (coded binarily as either yes or no) through visual analysis of data between adjacent 

phases (Lane & Gast, 2014). The authors were unable to locate a method for establishing 

whether an effect was maintained in the literature, therefore an effect was determined to be 

maintained if data in the maintenance phase represented more than 50% overlap as compared to 

the adjacent treatment phases. Data that did not overlap in the maintenance phase and were in the 

negative direction, which indicated a deleterious effect, were coded no. 

Quality Indicators  

In order to determine methodological quality among the included SCED studies, three 

components have been shown to be appropriate to establish an indication of study quality within 

the current literature base of SCED studies and among the treatment integrity literature (Lobo et 

al., 2017; Sanetti & Kratochwill, 2009a): (a) because assessment of the dependent variables 

involves raters of teacher implementation behavior, inter-rater reliability of adherence data 

collection was selected (Reichow et al., 2008); (b) because knowing whether the implementation 

strategy was delivered to the teacher is needed to indicate that the teacher actually received the 

implementation support, fidelity of strategy implementation (i.e., procedural reliability) was 

collected; and (c) methodological design standards within SCED were used to determine 

experimental control (Kratochwill et al., 2010; Lobo et al., 2017). Because no index validated for 
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the specific use of assessing methodological quality of implementation strategy efficacy using a 

SCED was available, a summative scale of study quality was developed for use in this study. The 

scale was intended to capture overall methodological rigor of SCED combined with important 

implementation factors. The contents of this scale are detailed next.  

First, all SCED studies were evaluated by the first author using methodological design 

standards outlined by the What Works Clearinghouse to assess internal validity of results from 

SCED research. The first author familiarized himself with the standards through studying the 

manual (Kratochwill et al., 2010). Accordingly, studies were coded as either meeting standards 

or meeting standards with reservations, and they were scored as “2” and “1” respectively. Studies 

not meeting the standards were excluded from the review. 

Second, the scale included inter-rater agreement among the actors (i.e., those delivering 

the implementation strategy to the teachers). Because the data collection method of the 

dependent variable (i.e., direct observation or permanent product) is a key component of study 

quality, we coded inter-rater agreement among studies. However, no empirical guidelines 

regarding the level of fidelity of implementation that is needed to realize a meaningful gain in 

student performance exists (Schulte et al., 2009). Therefore, we developed the following cut-off 

points based on recommendations by Bergman (2018): (a) if reliability was above 90%, studies 

were scored a “2”; (b) if reliability was between 80% and 89.4%, studies were scored a “1”; and 

(c) if reliability data were not collected or reliability was below 80%, it was coded “0”.  

Finally, the first and second authors coded for whether fidelity of strategy 

implementation (i.e., whether the proposed implementation strategy was delivered by the actor to 

the teachers with fidelity) was collected. If studies collected these data, they were scored a “1”, 

and if not, they were scored a “0”. Combining these three metrics comprised the overall study 
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quality scale for included studies, which was rated on a scale of 1–5. Studies receiving a higher 

score indicate stronger evidence of methodological quality. 

Data Analysis Plan 

A funnel plot was used to examine publication bias in the results. A funnel plot is a 

scatterplot of effect sizes (x-axis) from individual studies compared to a study’s precision (y-

axis), in this case, standard error. Studies with larger effect sizes are placed toward the top and 

studies with smaller effect sizes should scatter more widely at the bottom of the plot, thus 

creating an inverted funnel shape (Sterne et al., 2011). If studies are underrepresented in the 

bottom-left quadrant of the plot, this could indicate publication bias, as studies with smaller 

effect sizes are less likely to be published. To further test for plot symmetry, Egger’s regression 

test was completed, which determines whether there is a relationship between the observed 

outcomes and the chosen predictors. A significant relationship would indicate further evidence of 

publication bias (Egger et al., 1997). 

A fail-safe N for effect sizes (Orwin, 1983) was computed in R to determine the potential 

influence of a file-drawer problem (Rosenthal, 1979). According to Cohen’s (1988) guidelines, a 

phi coefficient less than 0.30 is considered negligible, 0.30–0.49 is small, 0.50–0.69 is moderate, 

and 0.70 or above is strong. The criterion phi for a negligible effect of 0.29 was used via the fsn 

function of the metafor package in R. This metric determines the number of null effect sizes (phi 

= 0) needed to bring the average effect size (phi) below 0.30. 

Handling Missing Data and Outliers 

The authors anticipated missing data on some study characteristics. Variables were not 

included as moderators if, across all studies, less than 75% of studies reported data for that 

variable; however, descriptive statistics were still calculated and reported for these variables. No 
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established guidelines to make decisions about percent missingness currently exist, so we 

decided to set a cut point of 25% based on recommendations (van Buuren, 2018). To examine 

the maximum number of moderators without biasing the estimates by leaving out effect sizes, 

multiple imputation methods common among meta-analyses were used via the MICE package in 

R (van Buuren & Groothuis-Oudshoorn, 2011). Whereas continuous values can be imputed, they 

carry the assumption that data is missing at random, which cannot be tested, and calls for caution 

in the interpretation of variables with missing data. In the case that an effect size was outside 3 

SD of the mean in either direction, those variables were treated with a Winsorizing method; 

effect size values were placed at the exact value of furthest outlying variable within 3 SD of the 

mean in the appropriate direction (Lipsey & Wilson, 2001).  

Effect Size Metrics 

When analyzing SCED studies, it is recommended that both parametric (regression-

based) and nonparametric (non-overlap) effect sizes are collected (Kratochwill, et al., 2010). To 

answer Research Question 2, we calculated three SCED effect size metrics—Tau, Tau-U, and a 

small-sample corrected d-statistic (i.e., Hedge’s g) developed for use with SCEDs (Hedges et al., 

2012). Tau is a method for measuring nonoverlap, carries non-parametric assumptions, and is 

derived from the Kendell Rank Correlation and the Mann-Whitney U-test (Parker et al., 2011). 

Tau was selected because it uniquely allows for a monotonic baseline trend correction (i.e., Tau-

U; Parker et al., 2011), which has been cited as a crucial limitation of other single case effect size 

metrics (Parker et al., 2011). Moreover, Tau combines the strength of another powerful 

nonparametric effect size method (i.e., nonoverlap of all pairs [NAP]; Parker & Vannest, 2009) 

to calculate all pairwise data comparisons with the option for trend correction if monotonic 

baseline trend is found via significance testing. When interpreting Tau and Tau-U, a .20 value is 
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considered a small change, .60 a moderate change, .80 a large change, and above .80 a large to 

very large change (Vannest & Ninci, 2015). Tau statistics and trend analysis were conducted 

using calculators at singlecaseresearch.org (Vannest et al., 2016).  

A d statistic developed for SCD (i.e., Hedge’s g) was calculated in R following 

guidelines from Shadish et al. (2014). The values produced by g represent standard deviations 

and should be interpreted as such (Shadish et al., 2014). Because g carries assumptions of 

normality and heterogeneity of variances, model checking procedures were conducted via qq-

plot and a radial plot. Regression-based quantitative methods, although controversial among 

SCED scholars due to potential assumption violations (Kratochwill et al., 2010), were used to 

allow for meta-regressive methods to be used when analyzing within and between study 

heterogeneity in effect size (Hedges et al., 2010). To determine maintenance effects of studies 

that collected follow-up data after supports were removed, the first author conducted visual 

analysis and determined whether treatment levels were maintained after supports were removed 

and coded as either yes or no, with the cutoff being greater than 50% of data-points still 

overlapping with the treatment phase to be considered as evidence supporting maintenance of 

effect.  

Heterogeneity and Moderator Analysis 

Heterogeneity in effect size estimates were examined both descriptively and inferentially. 

Descriptive comparisons were conducted when there was an insufficient number of studies to 

conduct inferential moderator analyses with adequate power. A random effects model was 

created via the robumeta and metafor packages in R (Fisher & Tipton, 2015; Viechtbauer, 2010). 

The Q test, τ2, and I2, were used to assess heterogeneity. The Q test (Kulinskaya & Dollinger, 

2015) is used to assess whether there is true heterogeneity between studies. This test is conducted 
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by summing the squared deviations of each study’s effect estimate from the overall effect 

estimate, while weighting the contribution of each study by its inverse variance. In short, each 

teacher participant produces a unique effect size, and each study produces an overall weighted 

effect. By using the inverse variance, studies that produce a large amount of effect size 

variability contribute less to the overall average effect (i.e., teachers within the same study 

having vastly different experiences will impact the overall average effect size less). τ2 represents 

the between study variance component in the correlated effects meta-regression model and the 

between-cluster variance component in the hierarchical effects model. I2 provides information 

about whether the spread of effect sizes is due to sampling error and quantifies the amount of 

variability in effect size estimates due to effect size heterogeneity as opposed to random variation 

(Lipsey & Wilson, 2001). If the Q test was significant and the between-study variance had a 

value of (I2  > 25%) an omnibus moderator analysis was conducted.  

The following variables were included in the moderator analysis: (a) the grade taught by 

the teacher, (b) the tier of support at which the SEB EBP was delivered by the teacher (i.e., tier), 

(c) the number of BCTs included in the implementation strategy to influence teacher adherence, 

(d) study quality, and (e) the number of years of teaching experience. Rationale for including 

each variable as a moderator is provided next. Teacher training in basic behavior change across 

different grade levels, particularly between preschool and elementary, and middle school, 

emphasizes different strategies teachers may use based on the instructional and developmental 

needs of their students (e.g., younger children needing shorter, explicit behavior guidance 

directives than teens). As such, teachers trained for instruction at different levels may vary in 

their familiarity with some of the techniques used to support their own implementation efforts, 

which could impact their effectiveness. Similarly, years of experience was included to determine 
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whether prior experiences teaching impacted response to implementation strategies. Less 

experienced teachers may be more open to new practices and in need of support; however, 

teachers with more experience may be more skilled in their delivery of effective practices but 

may also be more resistant to change. The level of complexity of the EBP being implemented by 

teachers, measured by EBP tier (e.g., Tier 1 less intensive, Tier 3 requiring more intensive 

efforts), was hypothesized to moderate fidelity of implementation. A quality indicator was 

included in the moderator analysis to determine if study quality impacted results. Finally, the 

number of BCTs within a given implementation strategy or package should be associated with 

higher rates of implementation. Hypothetically, a greater number of BCTs should act upon a 

wider variety of mechanisms of action and be associated with larger effect sizes. Post-hoc 

analyses were conducted if results indicated significant moderators. 

Results 

Study, Participant, and Setting Characteristics 

After duplicates were removed, the initial database search yielded 6,355 articles, and 

after screening titles and abstracts, 149 studies were included for full-text review via database 

search. An additional 18 articles were identified through bibliographic searches of articles 

included via database search, as well as studies included in past reviews, bringing the total 

number of articles to 167. Full text review yielded 28 studies for inclusion. Studies included in 

this analysis were published between 1992–2017, and 122 unique time series graphs provided 

effect sizes for the meta-analysis. Study and participant characteristics are displayed in Table 1. 

Each study had an average of 3.4 participating teachers (min = 1, max = 6). Of the studies that 

reported teacher participant characteristics, the majority were female (99%) and White (84%) 

and had an average of 11 years of teaching experience. Most studies took place in elementary 
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schools (60%) in the Northeast region of the U.S. (48%), and in suburban areas (56%). No 

studies included high school students. Many studies did not report on key participant and setting 

characteristics; for example, only 32% of studies provided school-wide ethnicity, 52% reported 

urbanicity, and 29% reported a measure of socio-economic status. Only 19 (61%) studies 

reported procedural reliability of the delivery of the implementation strategy and 16 (52%) 

collected quantitative social validity evidence.  

Study Quality and Methodology 

Of the 28 studies included in this review, all met WWC experimental standards for single 

case research (14 met full standards and 14 met standards with reservations; Kratochwill et al., 

2010). Overall, study methodological quality was high, with a mean score of 4 (range: 3–5) on a 

scale of 1–5, with 5 being the highest possible quality index score and 1 being the lowest. Five 

studies obtained a score of ‘5’, 18 studies obtained a score of ‘4’, and five studies obtained 

scores of ‘3’. Most studies (n = 24) collected teacher adherence via direct observation and four 

studies used permanent product review. All studies used a multiple baseline across participants 

design. 

Research Question 1: Types and Characteristics of Implementation Strategies 

In total, 15 different named implementation strategies were used across studies to 

promote general education teachers’ adherence to SEB EBPs, which are displayed in Table 2. 

Across the 28 studies, 17 (61%) used a multifaceted strategy, 9 (32%) used a blended strategy, 

and 2 (7%) used discrete strategies. Results associated with coding and analyzing distinct BCTs 

revealed that implementation strategies included 23 unique BCTs (Table 3) across 16 MoAs 

(Table 4). On average, studies used 4 BCTs, with a maximum of 9 and a minimum of 1. 

Performance feedback, providing procedural knowledge of intervention steps, and action 
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planning were the most researched BCTs, and strategies such as skill generalization, self-

evaluation, and collaborative team working were among the least researched. Regarding MoAs, 

19 out of the 26 (73%) were used at least once while coding. The average study included 

implementation strategies that targeted 7 MoAs with a maximum of 13 and a minimum of 2. The 

most common MoAs were Feedback Processes, Beliefs about Capabilities, Skill, and Motivation. 

Most actors (i.e., those who delivered implementation strategies to the teachers) were 

outside experts, such as PhD-level researchers, graduate students, or consultants (n = 25; 89%), 

with only three studies (11%) using employed school-based staff (i.e., administrators, 

instructional coaches, social-workers, or special education teachers) to deliver implementation 

strategies. Among the 122 time-series graphs, 44 (33%) included a pre-implementation strategy, 

119 (91%) included an active-implementation strategy, and 11 (8%) included a maintenance 

strategy. Out of the 122 time-series graphs, follow-up data at one or two months after study 

completion were collected for 49 (37%), and of those, 33 (63%) showed a maintained effect once 

supports were removed. When examining data regarding the tier or level of support, 15 (54%) 

aimed to increase teachers’ delivery of a universal Tier 1 EBP, 8 (28%) were used to increase 

teacher adherence to a targeted Tier 2 intervention, and 5 (18%) were deployed to support 

teacher adherence to an intensive Tier 3 intervention. 

Research Question 2: Magnitude of Effect 

After checking assumptions for normality, no major violations were found. The process 

of extracting time-series data yielded minimal outliers (6% of participants). Therefore, 

Winsorizing methods of the standardized mean difference effect sizes were used to restrict 

outliers to the most extreme data point within 3 SD from the mean effect size across all 122 time-

series graphs. This process lowered the average effect size (from g = 2.51 to g = 2.32) and had 
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minor effects on the average I2 value (from I2 = 87.2 to I2 = 82.63). Eight outlier data points (6%) 

were found and windsorized, resulting in the following overall effect sizes: Hedge’s g = 2.32 

95% CI [1.88, 2.76], Tau = 0.77, 95% CI [0.66–0.88]. Baseline trend was found in 13 (9%) time-

series graphs and was corrected when calculating Tau estimates. All adjusted Tau (i.e., Tau-U) 

values were similarly windsorized to account for potential inflation during trend correction. 

Average effect sizes for each study are displayed in Figure 3 and Figure 4, and the number and 

average effect sizes for each BCT and MoA are presented in Table 3 and Table 4.  

Publication Bias 

Figure 2 presents the funnel plot for publication bias. Data clustered toward the top of the 

funnel around the average effect size, indicating that most studies had high precision. When 

studies had low precision, however, they tended to fall in the bottom-right quadrant, indicating 

higher effects. There was a lack of data points represented in the bottom-left quadrant (studies of 

low effect size and low precision), which provides evidence that publication bias may have 

impacted results. This analysis is corroborated by results of Egger’s test, which were significant 

(z = 11.384, p < .0001), further indicating asymmetry.  

A fail-safe N for effect sizes (Orwin, 1983) was computed to determine the potential 

influence of a file-drawer problem (Rosenthal, 1979). Results indicated that an additional 138 

null effect sizes would be needed to diminish the effects found in this study. As each study had 

an average of 3.3 participants, this would mean another 42 studies of all null effects would be 

needed, which is nearly double the number of studies included in this analysis.  

Effect Sizes by Type, Behavior Change Techniques, and Mechanisms 

Although there was no statistical difference between strategy type, average effect sizes of 

multifaceted strategies were associated with the highest effect size (g = 2.60), followed by 
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blended strategies (g = 2.27), and discrete strategies (g = 2.18). All BCTs could be interpreted as 

being associated with “moderate” to “large” average effect sizes (Table 3) with minimal 

variation. Across BCTs present in at least five studies, identifying and problem-solving barriers 

to implementation were associated with the smallest relative effect size (g = 1.99, Tau = .72) and 

video modeling was among the largest relative effect sizes (g = 3.70, Tau = .97). When 

examining effect sizes according to the MoAs, Motivation, Beliefs about Consequences, and 

Behavioral Regulation were associated with the smallest effect sizes, and Social Learning and 

Imitation and Social Influences were associated with the largest effect sizes (Table 4). 

Research Question 3: Moderator Analysis 

There was a significant amount of between-study heterogeneity within the sample (I2 = 

82.63, τ2 = 1.63, Q(df = 121) = 555.23, p < .001), lending itself to moderator analysis. The 

following moderators were included in the omnibus model: (a) the number of BCTs used, (b) the 

intervention tier in which the SEB EBP was delivered, (c) the grade each teacher taught, (d) 

study quality indicator, and (e) the total years of experience (Table 6). In this analysis, only the 

total number of BCTs used was significant (z = 3.80, p = .0001). The standardized estimate was 

positive (.49), indicating that the more BCTs used within an implementation strategy were 

associated with larger effects. An exploratory post-hoc analysis was conducted to further 

understand the relationship between the number of BCTs incorporated and effect size. 

Specifically, we were interested in determining if the relationship was linear or curvilinear (i.e., 

if there was a diminished return in the number of BCTs used relative to the overall effect). 

Therefore, we created a linear and curvilinear model (taking the square root of the number of 

BCTs), and results indicated that a curvilinear model explained slightly more variance (R2 = 

19.92%) as compared to a linear model with (R2 = 18.56%). Figure 5 demonstrates this 
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curvilinear relationship, showing the largest increase in average effect size occurring between 4 

and 6 BCTs, with diminished returns beyond incorporating 6 BCTs. 

Discussion 

The development and strategic testing of implementation strategies designed to increase 

general education teachers’ delivery of EBPs represents a growing body of research that aims to 

address the science-to-practice gap in schools (Atkins et al., 2016). Implementation strategies 

used to promote general education teachers’ EBP adherence vary considerably by their type, 

complexity, and the specific BCTs included that target various MoAs. We categorized the extant 

research examining the use of implementation strategies to promote teachers’ adherence to EBPs 

targeting student SEB outcomes in accordance with guidelines and frameworks drawn from the 

implementation science literature (Proctor et al., 2013). These included strategy type (i.e., 

discrete, multi-faceted, and blended), temporal stage (i.e., pre-implementation, active 

implementation, and maintenance), the actor (i.e., who delivered the implementation strategy), 

and the actions involved (i.e., the name of the implementation strategy and number and type of 

BCTs used as well as their associated MoA). Additionally, we examined effect sizes associated 

with various strategy characteristics. Altogether, this work is intended to provide an updated 

review of the literature to provide concrete recommendations to teachers, administrators, 

consultants and coaches, implementation intermediaries, and other professionals working to 

strengthen individual implementation of evidence-based SEB interventions in schools.  

As predicted, overall, findings indicated that implementation strategies increased general 

education teachers’ adherence to SEB EBPs. Consistent with prior reviews, results indicated that 

strategies were associated with moderate to large effect sizes overall (e.g., Fallon et al., 2015; 

Noell et al., 2014). This is an important finding given the established link between fidelity and 
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student outcomes (Durlak & DuPre, 2008). As expected, implementation strategies targeting 

individual-level determinants (i.e., adherence) were most often delivered during the active 

implementation stage and most frequently involved the use of performance-based feedback. 

Results from this study indicate that there is a need for school-based implementation researchers 

to continue developing innovative implementation strategies targeting a wider variety of MoAs 

in all phases of implementation—specifically, the pre-implementation and maintenance phases. 

Recent studies have begun to investigate pre-implementation strategies grounded in motivational 

interviewing principles and behavior change theory (Larson et al., 2020; Lyon et al., 2019).  

Little is known about the efficacy of implementation strategies to support teacher 

sustainment when active implementation strategies are withdrawn. A recent systematic review 

has shown that sustainability relies on schools giving teachers greater autonomy over the 

practices selected as well as commitment and support from school leaders and retaining 

knowledgeable, skilled, and motivated informal leaders, such as coaches (Herlitz et al., 2020). 

This is consistent with the broader implementation science literature, where much less attention 

has been paid to examining strategies deployed to support practitioners’ EBP sustainment 

(Moullin et al., 2019). Implementation strategies such as policy alignment, ongoing fidelity 

audits, and feedback as part of a data-driven continuous improvement process and dedicated 

professional learning communities to reflect on ways of maintaining EBP implementation 

represent promising strategies to support EBP sustainment (Squires et al., 2014).  

This study found a significant difference in effect between strategies incorporating more 

BCTs, which is congruent with studies linking improved outcomes to strategies acting on 

multiple mechanisms of behavior change (Michie et al., 2018). As mentioned, a total of 23 

unique BCTs were used across the implementation strategies to influence general education 
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teacher behavior change. This represents a small subset of behavior change techniques relative to 

prior research that has identified over 70 unique BCTs that can be used to facilitate implementer 

behavior change (Michie et al., 2013). Some of these BCTs, such as financial incentives, are less 

feasible in our modern resource-scarce school settings, but others can be modified to fit the 

school context, such as those targeting organizational contexts (i.e., changing the social 

environment and providing protected time for planning and teaming) that have direct and indirect 

influences on individuals.  

Linking BCTs and MoAs  

The BCTs involved in the included studies were mapped across three broad clusters of 

mechanisms. First, many BCTs were linked with the mechanisms Knowledge, Skills, and Beliefs 

about Capabilities. These mechanisms seek to increase general education teachers’ procedural 

knowledge of how to implement the different steps or practices of an intervention, improve their 

ability to deliver the intervention skillfully, and to increase implementer beliefs about their 

capabilities to implement (i.e., self-efficacy). This finding is intuitive because strategies such as 

group-based trainings are cornerstone implementation strategies dedicated to increasing 

implementer knowledge and skills related to the implementation of an EBP, while also building 

confidence and self-efficacy (Beidas & Kendall, 2010).  

Another set of BCTs mapped onto Feedback Processes, Motivation, Intentions, and 

Beliefs about Consequences, which involved providing performance feedback after observing the 

teacher in the classroom and reviewing student behavior data. Indeed, performance feedback is 

one of the most widely studied school-based implementation strategies (e.g., Stormont et al., 

2015). Additionally, motivation and beliefs regarding the consequences of behavior have been 

linked as important components in behavior change theory (i.e., the Theory of Planned Behavior, 
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Ajzen, 1991; health action process approach, Schwarzer, 2008).  

A third broad cluster of BCTs mapped onto Behavioral Regulation, Behavioral Cueing, 

Memory, Attention, and Decision Processes, Reinforcement, and Environmental Context and 

Resources. These strategies included action and coping planning (i.e., laying out when, where, 

and how one will implement the components of an EBP as well as planning for potential barriers 

and relapse), problem solving contextual barriers, adapting components of the intervention to 

better fit their student population or classroom environment, and providing prompts to help cue 

teachers to remember to implement. These strategies generally sought to increase adoption and 

adherence through either changing the environment or how participants or practices worked 

within their environment. Mechanisms in this cluster identified the when, where, and how of 

behavior, and are theorized to be effective with people who are properly motivated to implement 

a change (Schwarzer, 2008). 

Moderator Analysis 

The moderator analysis revealed a few noteworthy findings. A greater quantity of 

BCTs/MoAs used to promote teacher adherence was associated with a larger magnitude of 

effect. This aligns with previous research showing that blended or multi-component 

implementation strategies may have a larger effect on implementation behavior than discrete, 

single component strategies (Powell et al., 2019). Moreover, these findings align with prior work 

indicating that BCTs acting on multiple MoAs impart a larger effect on behavior change (Michie 

et al., 2016, 2018). Our findings similarly indicate that including too few BCTs may only target a 

limited number of MoAs and lower the likelihood that adherence will improve. Additionally, 

post-hoc analyses indicated that using a “kitchen sink” approach and incorporating more than six 

BCTs in a given implementation strategy was met with diminished returns. Implementation 
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scientists have encouraged the development of efficient and effective implementation strategies 

that include a parsimonious amount of theoretically informed behavior change strategies and 

advocate for a theory-based tailoring approach to strategy development and selection (Lewis et 

al., 2018). Given that approximately two-thirds of EBP implementation efforts end in failure 

(Damschroder et al., 2009), it is crucial to uncover the driving factors that determine success. 

When considering the findings in this review, it is incumbent upon future researchers to 

scrutinize how implementation strategies are packaged by understanding the specific BCTs 

included in them, intentionally matching them to the MoAs that fit best with the needs of their 

target audience and sequencing them in line with best evidence. Doing so will increase the 

likelihood that implementation efforts will result in successful adoption and sustained use of 

EBPs. 

Limitations and Future Research Directions 

 This study has several limitations that pinpoint directions for future research. First, 

applying meta-analytic techniques to SCED data involving multi-phase time-series data to 

examine strategy efficacy is limited because only adjacent phases can be compared (Lane & 

Gast, 2014). Furthermore, a notable limitation was the necessity to include studies that involved 

baseline phases with no support provided (e.g., a “true” baseline) with studies where all 

participants received cornerstone training practices common across nearly any professional 

development efforts prior to baseline data collection. Hypothetically, if all participants received 

this support prior to baseline (with only some participants proceeding through the MBD), then all 

baselines would be elevated and any “above and beyond” treatment effects for an 

implementation strategy would be diminished relative to participants that received absolutely no 

pre-baseline support. This is less an issue in this meta-analysis and instead a valid critique of the 
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literature. Much of the literature involving SCEDs to test implementation strategies emerge from 

natural contexts (i.e., coaching or consultation to support a practice). In these natural conditions, 

teachers receive some form of training, even if it only includes didactics to target knowledge. A 

true baseline is difficult to establish in real-world contexts, especially for learned behavior. For 

the most rigorous test of these strategies, studies would need to involve participants with no prior 

exposure to an EBP and then receive the implementation strategy under investigation. These 

studies are rare in this literature and arguably lack external validity as compared to studies born 

from an action research effort involving pre-baseline support. As such, by including those 

studies, this meta-analysis is likely better able to estimate “real world” effects of these strategies. 

It is also important to consider that the effect size metrics (i.e., Hege’s g, Tau, and Tau-

U) used in this study have strengths and limitations. Hedge’s g follows parametric assumptions 

although SCED data are non-parametric in nature. However, it allows one to readily rank studies 

and assess efficacy of maintenance interventions, which Tau is unable to provide as it depends 

on the calculation of overlapping data. Tau and baseline corrected Tau (Tau-U) have non-

parametric assumptions and can be adjusted for baseline trends to capture treatment effects more 

accurately. However, because available non-parametric effect sizes such as Tau rely on 

overlapping data, estimates are limited by ceiling effects (Parker et al., 2011). Furthermore, Tau-

U is most appropriate when baseline and treatment phases are identical, and estimates can 

become biased when baseline phases are significantly longer than treatment phases, such as in 

multiple-baseline designs, which were the most commonly used design across studies in this 

review (Pustejovsky, 2016). Tau-U was used for only 9% of time series graphs in this review, so 

potential for estimate bias was minimal. However, researchers should continue to explore 

different single case effect size estimates that lend themselves to estimating the magnitude of an 
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effect produced by an independent variable and enable the aggregation of effect sizes across 

studies with minimal bias (e.g., Shadish et al., 2014). 

Further analysis of potential moderators is warranted given the significant amount of 

between study heterogeneity left to be explained. Teacher-level factors, such as intentions to 

implement, stress, and burnout represent promising avenues to address potential moderators that 

mitigate the impact of implementation strategies on general education teacher EBP adherence 

(Larson et al., 2018; Lyon et al., 2019). Future research should also explore potential moderators, 

such as teacher perceptions of the feasibility, acceptability, and appropriateness of strategies to 

better understand with whom implementation strategies work, as well as organizational-level 

moderators, such as implementation leadership, climate, and citizenship to help determine under 

what conditions implementation strategies work. 

Only articles appearing in peer-reviewed journals were included, and evidence from the 

funnel plot and Egger’s test indicated asymmetry, which is problematic because published 

studies tend to have a positive bias (Rothstein et al., 2005). Not including grey literature in this 

study excludes conference proceedings, dissertations, and unpublished studies, for example. To 

abate this, a fail-safe N was calculated, which indicated that an additional 42 null studies would 

have been needed to extinguish the positive effects found. Additionally, in one study that was 

excluded, the authors stated that one participant who did not respond to implementation supports 

was intentionally removed from the publication. For implementation research, this is a serious 

concern as it fails to provide a full picture of the findings of an implementation strategy and 

contributes to the ongoing replication crisis (Makel & Plucker, 2014). It has the potential to 

further bias the published literature through conscious selection of participants that respond. 

Although future meta-analyses may also include studies from the grey literature to ameliorate the 
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publication bias found in this review, other research has indicated bias may exist in grey 

literature as well (Adams et al., 2016) and that the impact grey literature has on meta-analyses is 

unclear (e.g., Schmucker et al., 2017). Nonetheless, there is a need to continuously update meta-

analyses to allow for the inclusion of unpublished high-quality grey literature. 

Another limitation arose during attempts to code implementation strategies with 

specificity. There were a variety of BCTs incorporated within implementation strategies such as 

“coaching”, “consultation”, and “direct training.” For example, BCTs such as directed rehearsal, 

modeling, guided practice, and positive reinforcement were used within these overarching 

strategies (e.g., Dufrene et al., 2012). In some cases, study authors provided insufficient strategy 

description to determine the BCTs included in an implementation strategy, limiting efforts to 

provide specification of the underlying MoAs. To abate this issue, multiple coders inferred the 

associated mechanisms and collected reliability data. However, the field of implementation 

science would benefit from increased specificity in describing the BCTs incorporated into 

implementation strategies as well as the theoretical MoAs targeted by the strategy to better 

understand how and why implementation strategies impact implementation outcomes. Moreover, 

future research should continue to study and refine different combinations of BCTs that map 

onto a unique variety of MoAs, particularly for school-based contexts. For instance, feedback 

processes have been studied extensively as a potent MoA in health behavior and implementation 

of EBPs (Stormont et al., 2015), but exactly how these processes operate to promote change 

remains unknown. Moreover, the field of implementation science would benefit from increased 

specificity in describing the BCTs, which work to influence specific MoAs, and lead to improved 

implementation outcomes. This could be done by intentionally specifying, isolating, and varying 

the sequence of hypothesized BCTs that influence MoAs associated with implementation 
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strategies by using sequential multiple assignment randomized treatments (SMARTs) 

methodologies (Lei et al., 2012). Future research that uses SMART trials and other optimization 

designs will help develop more precise and effective ways of promoting teacher uptake and use 

of EBPs.  

This study demonstrates that active implementation strategies (e.g., performance 

feedback, coaching, implementation planning) are effective to supporting teacher delivery of 

SEB EBPs with fidelity, but more research is needed testing strategies that seek to maintain 

levels of treatment integrity after implementation strategies are removed. Of the studies that 

collected follow-up data with no intentional maintenance strategy used, 63% demonstrated 

evidence of sustained adherence to the SEB EBP (determined through visual analysis of data, 

greater than 50% overlap to treatment phase). Moreover, only five studies incorporated specific 

strategies targeting teachers’ maintenance of treatment integrity. These included systematic 

fading of supports after a set criterion was met (Digennaro et al., 2005; Gross et al., 2014, 

Hemmeter et al., 2011; Noell, Duhon, et al., 2002), and gradual fading from direct observation of 

treatment integrity to teacher self-monitoring (Oliver et al., 2015). Future school-based 

implementation research should consider developing and utilizing strategies specific to the 

sustainability of EBP implementation, such as dynamic fading of supports over time (Codding & 

Smyth, 2008; Digennaro et al., 2005). This broad concept can also be applied to a gradual release 

of consultative services from outside experts to school-based staff to enhance sustainability and 

systematic deployment of implementation strategies. Moreover, moving from 

consultation/coaching supports to self-monitoring of implementation can also be a feasible and 

effective way to sustain integrity as more costly and time intensive supports are withdrawn. This 

potentially has multiple other indirect effects including an internalizing of beliefs and values 
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related to treatment fidelity which leads, if multiplied across staff within a school building, to the 

propagation of a culture valuing and engaging in continual self-monitoring, reflection, and 

adjustment of practices. 

A final consideration is the role that intervention adaptations have on the dynamic 

interplay of delivering EBPs with fidelity in real-world contexts. Adaptation is a key concept in 

implementation as it occurs for a variety of reasons, such as resource restrictions or fitting 

interventions to specific population demographics. Wiltsey-Stirman and colleagues (2019) 

developed the Framework for Reporting Adaptions and Modifications (FRAME), which is a 

framework for reporting adaptations to EBPs to better understand the process, types, and reasons 

that interventions are adapted. Utilizing FRAME during the implementation process can help 

end-users of EBPs make intentional decisions about fidelity-consistent adaptations to ensure that 

the effective practice components are maintained, whereas other components may be modified to 

better fit the context.  

Implications for Implementation Practice 

The findings from this study have implications for implementation practice broadly and 

within school settings. Similar to how schools organize their service delivery of academic and 

SEB supports for their students (e.g., MTSS), some school-based implementation researchers 

have advocated for a tiered approach to teacher implementation that considers the supports that 

all teachers need, supports that some teachers need, and supports that a few teachers need to 

successfully adopt and deliver EBPs (e.g., Myers et al., 2011; Sanetti et al., 2015). Although 

performance feedback is one of most studied and most effective school-based implementation 

strategies (e.g., Fallon et al., 2015), providing these supports can be costly and time consuming 

(Sanetti & Collier-Meek, 2015). Having a menu of tiered implementation strategies that can be 
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used to increase adherence would benefit schools; specifically, brief and feasible implementation 

strategies that target specific mechanisms of change should be developed to increase efficiency. 

We recommend that future researchers incorporate teachers into the development process so that 

strategies are built with the end-user in mind from the outset. 

For practitioners, findings from this study indicate that one-off group-based didactic 

trainings are insufficient to facilitate teachers’ adoption and sustained adherence to SEB EBPs. 

This is consistent with prior research that has demonstrated that didactic training alone results in 

low levels of implementation (Joyce & Showers, 2002). Moreover, among the studies included in 

this meta-analysis, only three used school-based staff as the actors of the implementation 

strategies. All others relied on external researchers who exert expert bases of power but not 

referent power (i.e., relationship and connection) that is more likely to be possessed by school-

based consultants who are embedded within the school (Raven, 1993). However, Sanetti et al. 

(2013) found that internal consultants who provided evaluative performance-based feedback 

reported that their relationship with teachers changed, and that they were somewhat 

uncomfortable delivering performance feedback, as it was not something they had done in the 

past. Ultimately, there is a continued need for the development of pragmatic implementation 

strategies that school-based professionals who are embedded within schools can deliver 

effectively.  

Although this study did not examine contextual factors that influence implementation, it 

is critical for implementation research to continue to explore factors associated with the 

organizational context of schools that influence teacher treatment integrity. Indeed, low 

implementation may be caused by the various contextual barriers that teachers face in schools 

(Collier-Meek et al., 2017). For example, school administrators play a vital leadership role in 
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implementation (Herlitz et al., 2020; Locke et al., 2019). They are able to allocate necessary 

resources (e.g., protected time, money, and materials) and hire skilled professionals who are able 

to participate on site-based teams and deliver consultative services that promote EBP 

implementation across all tiers of a multi-tiered framework (e.g., Sanetti & Kratochwill, 2009a). 

Because low implementation is associated with the contextual barriers teachers face in schools 

(e.g., lack of administrator support, negative school climate, policy), it is also important for 

future researchers to explore how barriers within other socio-ecological contexts impact teacher 

implementation of EBPs and how they interact with the individual implementers (Locke et al., 

2019). The importance of focusing on multilevel influences on implementation success has been 

researched in other implementation contexts (e.g., Lewis et al., 2018) and has been highlighted 

as also being important for future research in school settings (Lyon & Bruns, 2019b). Therefore, 

it is recommended that agencies, such as schools or school districts, partner with implementation 

researchers or intermediaries who utilize implementation theory, models, frameworks, and 

strategies to not only develop and provide teacher professional development around the 

implementation of SEB supports to share knowledge and further develop the menu of effective 

and efficient implementation supports (Darling-Hammond et al., 2017; State et al., 2019), but 

also ensure that change is sustained by considering the various socioecological determinants of 

successful sustained implementation. 

Conclusion 

 Student SEB needs are among teachers’ most frequently reported classroom concerns. To 

ensure that classrooms function effectively, it is important that the best available practices with 

evidentiary support are routinely used to support student SEB outcomes in schools. However, the 

availability of EBPs alone does not ensure student SEB outcomes will improve. Achieving 
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beneficial outcomes ultimately depends on whether EBPs are consistently adopted and delivered 

with integrity. Implementation research in schools is a burgeoning field of inquiry, and it has the 

potential to improve both service delivery and student outcomes. What is known is that active 

implementation strategies are more effective than large-group, one-time trainings, and that multi-

component strategies incorporating more BCTs that act on a wider variety of MoAs are more 

impactful than discrete, single-component strategies. Effective active implementation strategies 

include performance feedback, implementation planning, and prompts/reminders. The next phase 

of school-based implementation research should better specify the type of implementation 

strategies used by delineating the specific BCTs incorporated within the strategy to address 

hypothesized MoAs. Research that tailors strategies to need, while studying the temporal stage of 

the implementation process in which they are deployed as well as their sequence, should improve 

their efficacy and efficiency. It is the authors’ hope that this meta-analysis will stimulate future 

school-based implementation research that draws from and contributes to the broader 

implementation science literature by further elucidating why, how, and for whom 

implementation strategies work.  
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Table 1  

Participant and Setting Characteristics 

Teachers (N=104) % Reported Mean Min Max 

Schools     

% Free or Reduced Lunch 39% 58% 1% 100% 

% White 32% 43% 1% 88% 

School Type 97%    

% Preschool - 29% - - 

% Elementary - 60% - - 

% Middle - 11% - - 

School Location (in US) 74%    

Northeast - 48% - - 

Northwest - 13% - - 

Midwest - 4% - - 

East - 4% - - 

South - 13% - - 

Southeast - 8% - - 

Southwest - 8% - - 

School Urbanicity 52%    

Urban - 31% - - 

Suburban - 56% - - 

Rural - 13% - - 

Teachers     

% Female 81% 99% 75% 100% 

% White 68% 84% 0% 100% 

Years experience 

Grade Taught 

Preschool/Head Start 

Kindergarten 

1st Grade 

2nd Grade 

3rd Grade 

4th Grade 

5th Grade 

6th Grade 

7th Grade 

8th Grade 

87% 

88% 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

10.36 

- 

30% 

12% 

7% 

21% 

13% 

4% 

11% 

0% 

3% 

1% 

0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

26 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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Table 2 

Implementation Strategy Characteristics 

Author and  

Year 

Implementation Strategy Names 

(Actions) 

Strategy 

Type 

Quality 

Index 

Strategy 

Temporality 

Strategy Deliverer 

(Actor) 
 

Bethune, 2017 Pre-coaching meeting, including planning, instruction, 

modeling; side-by-side coaching, including modeling, 

praise, and error correction; follow-up performance 

feedback session 

Multi-faceted 4 AI School-Based Instructional 

Coach 

 

Collier-Meek et al., 2016 Direct training, action and coping planning, modeling, 

role-play, performance feedback 

Blended 4 AI Graduate Students 
 

Dart et al., 2012 Test-driving interventions Discrete 3 AI Graduate Students 
 

DiGennaro et al., 2005 Performance feedback with negative reinforcement via 

meeting cancelation, and dynamic fading 

Multi-faceted 4 AI, MA Consultant 
 

Dufrene et al., 2012 Direct training, bug-in-ear prompting, performance 

feedback 

Multi-faceted 4 AI Graduate Students 
 

Fullerton et al., 2009 Direct Training, performance feedback delivered via 

note or email, behavioral cues 

Multi-faceted 3 AI PBS Consultant 
 

Gross et al., 2014 Performance feedback and directed rehearsal with 3 

levels of fading 

Multi-faceted 3 AI, MA Consultant 
 

Hemmeter et al., 2011 Direct Training and Email feedback Multi-faceted 4 AI Graduate Students 
 

Hundert et al., 1992 Provide rationale for change, action plan, 30-minute 

meeting with supervisor 

Discrete 5 PI  School Supervisor 
 

Kleinert et al., 2017 Modified Classroom Check Up (CCU): Feedback 

session with data, menu of options, planning, and goal 

setting 

Blended 3 AI Researchers 
 

McKenney et al., 2013 Training, modeling, performance feedback on mock FA Multi-faceted 3 AI Researchers 
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Myers et al., 2011 Tiered strategies: brief consultation, rationale and 

examples, contingent praise. Daily scripts, behavioral 

and environmental cues 

Multi-faceted 4 AI Researchers 
 

Noell, et al., 2002 Data Review, Performance Feedback with Fading Multi-faceted 4 AI, MA Graduate Students 
 

Oliver et al., 2015 Training, presenting content, modeling, observing 

video, practice with performance feedback, self-

monitoring upon stable implementation 

Multi-faceted 5 AI, MA Researchers 
 

Reinke et al., 2007 Pre-implementation group consultation and visual 

performance feedback delivered midway through 

experimental phase 

Multi-faceted 3 PI, AI Researchers 
 

Reinke et al., 2008 Classroom Check-Up: Feedback sessions with data, 

provide menu of EBP, action planning, ongoing 

monitoring, goal setting. 

Blended 3 AI Researchers  

Riley-Tillman & Eckert, 

2001 

School-based problem-solving consultation and 

coaching 

Blended 4 AI Researcher and Graduate 

Students 

 

Rispoli et al., 2015 TBFA training (Pre and Post):  training, role playing, 

immediate corrective feedback, follow-up feedback 

sessions. 

 

Multi-faceted 4 AI Researcher or Graduate 

Student 

 

Rodriguez et al., 2009 Performance feedback with data, problem solving, 

planning 

Multi-faceted 4 AI Graduate Candidates  

Sanetti et al., 2014 Consultation, Implementation Planning Blended 4 AI Graduate Students  

Sanetti et al., 2015 Implementation Planning Blended 5 AI Graduate Students  

Sanetti et al., 2013 Verbal and Graphic Performance Feedback Discrete 4 AI School Social Worker and 

Special Education Teacher 

 

Sanetti & Collier-Meek, 

2015 

Tiered strategies: Direct Training (1) Implementation 

Planning (2). Modeling (3) 

Multi-faceted 4 AI Graduate Students  

Simonsen et al., 2017 Targeted Professional Development Multi-faceted 4 AI Researcher  

Smith et al., 2011 Consultation with direct training, practicing & 

performance feedback 

Blended 4 AI Researcher and Graduate 

Students 

 

Stormont et al., 2007 Consultation with direct training, practicing & 

performance feedback 

Blended 3 AI Researcher and Graduate 

Students 

 

Note. PI = Pre-Implementation Strategy, AI = Active-Implementation Strategy, MA = Maintenance Strategy 
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Table 3  

Number of Studies and Average Effect Size for Each Behavior Change Technique 

Behavior Change Technique 

Number and 

Percent of 

Studies 

k 
Hedge’s 

g 
SE Tau SD 

Performance Feedback 22 (79%) 82 2.29 .24 .73 .07 

Procedural Knowledge 

Action Planning 

Directed Rehearsal / Practice 

+/- Reinforcement (Praise / Meeting Cancelation) 

Problem-Solving Barriers / Coping Planning 

Goal Setting 

Modeling 

Review Student Data 

Role-Play 

Video Modeling 

Discuss Positives to Implementation / Rationale 

Prompts 

Adapt Intervention to fit Context 

Self-Monitoring 

Self-Evaluation 

18 (64%) 

13 (46%) 

12 (43%) 

11 (39%) 

8 (29%) 

7 (25%) 

7 (25%) 

6 (21%) 

5 (18%) 

5 (18%) 

5 (18%) 

5 (18%) 

4 (14%) 

4 (14%) 

2 (7%) 

71 

51 

42 

47 

32 

28 

24 

23 

18 

18 

18 

16 

14 

17 

9 

2.84 

2.41 

2.74 

2.96 

1.99 

2.74 

2.67 

2.17 

2.37 

3.70 

2.25 

2.64 

2.72 

2.64 

3.06 

.28 

.33 

.32 

.37 

.31 

.39 

.50 

.42 

.33 

.72 

.48 

.71 

.42 

.89 

.59 

.89 

.82 

.97 

.83 

.72 

.83 

.85 

.72 

.90 

.92 

.82 

.80 

.87 

.80 

.86 

.04 

.05 

.03 

.05 

.06 

.05 

.05 

.07 

.04 

.04 

.06 

.09 

.02 

.09 

.13 

Fading of Supports* 3 (11%) 9 0.38 .08 -- -- 

Note. k = number of time-series graphs. *Small effect may be caused by the fact that this was compared to treatment and was 

employed after active supports were removed. Effect sizes averaged over studies and active ingredient using a random effects model 

and inverse variance weights to produce the average effect size. Systematic fading was not assessed in overlap effect-size calculations. 

Not all active ingredients are included; Only those that appeared across two or more studies were quantified. 
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Table 4 

Number of Studies and Average Effect Size for Each Mechanism of Action 

Mechanism of Action (MoA) 
 

Number and 

Percent of Studies 
k 

Hedge’s 

g 

g 

SE 
Tau 

Tau 

SD 

Knowledge (Kn) 

Skill (Sk) 

Beliefs about Capabilities (BaCa) 

Beliefs about Consequences (BaCo) 

Reinforcement (Re) 

Intentions (In) 

Goals (Go) 

Memory, Attention & Decision Processes (MADP) 

Environmental Context and Resources (ECR) 

Social Influences (SI) 

Behavior Regulation (BR) 

Attention Toward the Behavior (Attb) 

Motivation (Mo) 

Feedback Processes (FP) 

Social Learning / Imitation (SLI) 

Behavioral Cueing (BC) 

18 (64%) 

22 (79%) 

23 (82%) 

9 (32%) 

10 (36%) 

5 (17%) 

7 (25%) 

5 (18%) 

15 (53%) 

6 (24%) 

10 (36%) 

6 (21%) 

22 (78%) 

23 (82%) 

11 (39%) 

16 (57%) 

71 

85 

92 

35 

53 

21 

28 

16 

67 

23 

42 

22 

82 

91 

38 

59 

2.84 

2.73 

2.77 

2.24 

2.84 

2.44 

2.74 

3.35 

2.27 

2.97 

2.24 

2.44 

2.29 

2.35 

2.92 

2.45 

.28 

.26 

.25 

.38 

.43 

.30 

.34 

.71 

.30 

.40 

.32 

.50 

.24 

.25 

.40 

.30 

.79 

.85 

.83 

.76 

.85 

.83 

.83 

.79 

.81 

.89 

.77 

.84 

.73 

.76 

.88 

.81 

.04 

.03 

.04 

.06 

.05 

.06 

.05 

.09 

.04 

.04 

.06 

.05 

.07 

.06 

.04 

.04 

Note. Hedge’s g calculated by including only those participants where mechanism was present. Effect sizes averaged over  

studies and active ingredient using a random effects model and inverse variance weights to produce the average effect size.   

k = number of time-series graphs that incorporated the mechanism of action. 
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Table 5 

Evidence-Based SEB Practice Being Implemented 

           Author & Year SEB EBP Being Implemented 
Intervention 

Tier 

Bethune et al., 2017 PBIS Practices 1 

Carter et al., 2010 PBS Practices 1 

Collier-Meek et al., 2016 Classroom Management 1 

Collier-Meek et al., 2017 Good Behavior Game or Caught Being Good Game 1 

Dart et al., 2012 Response Cost, Behavior Specific Praise, Self-Monitoring 2 

DiGennaro et al., 2005 Behavior Specific Praise 2 

Dufrene et al., 2012 Praise Statements 1 

Fullerton et al., 2009 Behavior Specific Praise 2 

Gross et al., 2014 Modified Check-In Check-Out 2 

Hemmeter et al., 2011 Behavior Specific Praise 1 

Hundert & Hopkins, 1992 Directing Attention Toward Students with Disabilities in Class 2 

Kleinert et al., 2017 Opportunities to Respond and Praise Statements 1 

McKenney et al., 2013 Functional Analysis Procedure 3 

Myers et al., 2011 Behavior Specific Praise 1 

Noell et al., 2002 Individualized Behavior Management Intervention 3 

Oliver et al., 2015 Good Behavior Game 1 

Reinke et al., 2007 Behavior Specific Praise 1 

Reinke et al., 2008 Praise Statements 1 

Riley-Tillman & Eckert, 

2001 
Praise Statements 1 

Rispoli et al., 2015 Trial-Based Functional Analysis 3 

Rodriguez et al., 2009 First Steps to Success 2 

Sanetti & Collier-Meek, 

2015 
Behavior Support Plans 3 

Sanetti et al., 2013 Classroom Management Plan 2 

Sanetti et al., 2014 Behavior Support Plans 3 

Sanetti et al., 2015 Pax Good Behavior Game 1 

Simonsen et al., 2017 Behavior Specific Praise 1 

Smith et al., 2011 Pre-corrective Statements and Behavior Specific Praise 1 

Stormont et al., 2007 Behavior Specific Praise 2 

Note. This table represents a crosswalk of the social-emotional or behavioral evidence-based 

practice being implemented by the teachers in each study and the intervention tier at which it was 

delivered. 
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Table 6 

Random Effects Omnibus Moderator Model Output 

Estimate            StdErr Z-value p-value           95% CI 
X- intercept  2.098            0.125            16.853            0.000  [1.854, 2.342] 
Grade Taught   -0.114            0.131  -0.876  0.381  [-0.370, 0.141]
Years Experience    0.073   0.125             0.582              0.561 [-0.172, 0.318]
Intervention Tier    -0.112            0.122 -0.904  0.366  [-0.351, 0.129]
Quality Indicator -0.263            0.134             -1.874            0.061          [-0.537, 0.012]
# BCTs           0.490    0.129     3.797              0.000    [0.237, 0.743] 
 Note: All values are standardized. Number of studies = 28; Number of outcomes = 122; Qe(df 
= 117) = 466.48, p < .001; Qm(df = 5) = 24.0076, p = .0002; τ² = 1.31; I2 = 79.09%; R2 = 
20.45%. 
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Figure 1 

PRISMA Flow Chart 

 

 

 

 

 

 

Note. This diagram depicts the flow of information through the different phases of the systematic 

review. It maps out the number and source of records identified, included and excluded, and the 

reasons for exclusions. 

Records Identified Through Database Search 
ASP (n = 4670) 

psycINFO (n = 2698) 
Total (N = 7368) 

Articles Identified via Bibliographies 

from Prior Reviews 
 (N = 18) 

Records Screened After Duplicates Removed  

(N = 6355) 

Articles Excluded During Screening: 
Not School-Based = 4,004 

Not Quantitative = 425 
Not Experimental = 357 

Participants not Teachers = 608 
DV not Fidelity Outcome = 305 

Not English = 1 
Not published in a peer-reviewed journal = 506 

(Total N = 6206) 

Full-text Articles Reviewed for Eligibility: 
Via Database Search (n= 149) 

Via Bibliographic Search (n = 18) 

Total (N = 167) 
Articles Excluded During Full-Text Review 

Not SEB Intervention = 45 

Not Single-Case Design = 30 

Not Gen. Ed. Teachers = 27 
Not Experimental = 11 

Depended Variable not Adherence = 9 
Low Method Quality = 10 

Not School-based = 2 
Could Not Access = 2 

Not Quantitative = 1 

Not a US study = 1 

Duplicated data = 1 

(Total N = 139) 

Articles included in the 

meta-analysis 

(N = 28) 
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Figure 2 

Funnel Plots 

 

Note. These funnel plots represent the distribution of effect sizes without the trim-and-fill 

method (left), and a funnel plot including the trim-and-fill method (right). Black dots represent 

observed datapoints, while white dots represent studies that should be present if publication bias 

was not observed in the dataset. 

 

Figure 2
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Figure 3 

 

Forest Plot of Hedge’s g Effect Sizes for Each Study 

  

 
Note. Larger dots represent a greater precision (i.e. lower variance among participants within the 

study). Horizontal bands indicate the standard error of each study estimate. These effect sizes 

represent unweighted averages obtained to make the plot more readable. The diamond shape at 

the bottom represents the average effect size across studies. 

 

Figure 3
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Figure 4 

 

Forest Plot of Tau Effect Sizes for Each Study 

 
Note. Effect size limited to 1, which is the upper limit of Tau. Larger dots represent a greater 

precision (i.e. lower variance among participants within the study). Horizontal bands indicate the 

standard error of each study estimate. These effect sizes represent unweighted averages obtained 

to make the plot more readable. The diamond shape at the bottom represents the average effect 

size across studies. 
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Figure 5  

Relationship of BCTs to Effect Size (Hedge’s g) 

 

 

Note.  This plot depicts the total number of BCTs utilized for each participant by their effect size. 

The loess smoother indicates a nonlinear relationship between effect size and the total number of 

BCTs used, with a diminishing trend. 

 

Figure 5
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Codebook Guide with Operational Definitions of Key Variables and Item Reliabilities 

 

e.g. 1. Code (operational definition of the code): IRR of Categorical Variables 

 % agreement Kappa 

TOTAL averages: 93% .74 

1. Study ID #:   

2. First author last name (Name of publishing author):   

3. Publication year (Year study was published):   

4. Journal (Journal study was published in):   

5. Study Source (Database search or citation search):   

Setting:   

1. School Grades (pre-K–K; elementary (grades 1–5); middle (grades 6–8); high schools (grades 9–

12)): 

90% .674 

2. School Demographic Breakdown  

a. race/ethnicity of school: (schoolwide percent of white/Caucasian students): Sparse 

b. Urbanicity: (urban, suburban, rural): Sparse 

3. School Socioeconomic Status (School level % Free or Reduced-Price Lunch): Sparse 

Sparse 4. School Geographic Region (i.e. where in the US is the school located): 

Participants   

1. Teacher race/ethnicity (Race or ethnicity of the teachers implementing the SEB EBP): 100% 1 

2. Teacher sex/gender (Sex or gender of the teachers implementing the SEB EBP): 100% 1 

3. Teacher experience (Years spent teaching): 100% 1 

Study Characteristics   

1. Single-Case Study Design: (i.e. ABAB / Multiple baseline design) 100% 1 

2. Number of phases / replications of effect: (number of phases in the single-case design) 100% 1 

3. Number of data points per phase 100% 1 

Independent Variables   

1. Implementation strategy being delivering to teacher (the interventions that target educator behavior 

change to facilitate the uptake and delivery of EBPs) 

  

a. Name of strategy: (name of the implementation strategy(ies) provided by actor(s))   
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b. Type of strategy (discrete = 1 strategy, multifaceted = 2 or more strategies, blended = 2 or 

more strategies delivered in a manualized program) 

90% .83 

c. Temporality (pre-implementation = occurs prior to teacher beginning to implement the SEB 

practice; active-implementation = occurs during implementation; maintenance strategy = 

occurs after implementation in order to sustain) 

80%  

.60 

d. Name and Number of Active Ingredients (unique implementation strategies used; i.e. 

planning, coaching, performance feedback, motivational intervention, teaching intervention, 

etc). 89%   .78 

ii. Procedural knowledge 81% 0 

iii. Performance feedback 100% 1 

iv. Action Planning 81% .63 

v. Directed Rehearsal / Practice 100% 1 

vi. Reinforcement 80% .61 

vii. Problem solving 92% .81 

viii. Goal setting 91% .67 

ix. Modeling 100% 1 

x. Adapt intervention 81% 0 

xi. Role Play 81% .63 

xii. Video Modeling 100% 0 

xiii. Prompts 81% 0 

a. Mechanism of Action (the processes or events through which an implementation strategy operates 

to effect desired implementation outcomes as determined by the Theoretical domains framework, 

and Theory and Techniques Tool) https://theoryandtechniquetool.humanbehaviourchange.org/tool 

88.64% .77 

i. Kn 81% 0 

ii. Sk 84% .70 

iii. BaCa 88% .77 

iv. BaCo 100% 1 

v. Re 100% 1 

vi. In 100% 1 

vii. Go 100% 1 

viii. MADP 100% 1 

ix. ECR 100% 1 

https://theoryandtechniquetool.humanbehaviourchange.org/tool


x. SI 100% 1 

xi. BR 81% .63 

xii. Attb 100% 1 

xiii. Mo 86% 0 

xiv. FP 86% 0 

xv. SLI 86% .82 

xvi. BC 81% .63 

a. Implementation fidelity (fidelity with which the implementation strategy was delivered to the 

teacher) 

90% .80 

2. Social-emotional behavioral (SEB) evidence-based practice(s) the teacher is implementing: (SEB 

defined as any non-academic intervention that involves any of the following: (1) how students interact 

with others and impacts the quality of their relationships (i.e., social), (2) the difficulties students have 

regulating and managing their feelings (i.e., emotions), and (3) the behaviors students exhibit that are 

disruptive to learning environments (i.e., behavior) 

100% 1 

a. Level of service (is the SEB EBP the participating teacher is delivering being targeted toward 

an individual student (tier 3), a small group (tier 2), or class-wide (tier 1)): 

90% .59 

3. Actor (individual(s) delivering the implementation strategy): (Outside Researcher or School-based 

staff)  

100% 1 

a. Outside expert/consultant or internal school personnel (if other, describe) 100% 1 

i. Role, if school personnel (i.e. school psychologist, principal, instructional coach; graduate 

student, faculty member) 

100% 1 

ii. Training (hours of training to deliver implementation strategies / consultation received) Sparse 

Dependent Variables   

1. Teacher Outcome Variable(s) (i.e. adherence: whether the program service or intervention is 

being delivered as it was designed; % steps completed / praise statement or reprimand frequency) 

90% .80 

2. Method of data collection (Direct observation or Permanent product review)  100% 1 

3. Interrater relatability (Kappa and % agreement of DV) N/A N/A 

Social Validity  

1. Social Validity Scale(s) used and Avg. Score / SD (i.e. feasibility, acceptability, or appropriateness) Sparse 

 

Note. Some variables were too sparse to be included in reliability.  
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Supplemental Table 2  

Behavior Change Technique Implementation Strategy Definitions 

Behavior Change Technique Definition 

Directed Rehearsal 

 

Goal Setting 

 

Action Planning 

 

Coping Planning 

 

Modeling 

 

Role Play 

 

Performance Feedback 

 

Review Student Data 

 

Prompting 

 

Video Modeling 

 

Self-Monitoring 

 

Self-Evaluating 

 

Fading 

Discuss Positives to 

Implementation 

Practicing delivery of the intervention with error correction and correcting missed steps of an intervention with 

a consultant 

Determining a desired targeted outcome 

 

Creating a detailed plan outlining actions needed to reach one or more goals. 

 

A process outlining and problem-solving potential barriers to implementation. 

 

A coach or consultant performing the desired behavior while consultee observes. 

 

A consultant and consultee take turns performing and receiving the intervention 

 

Consultant and consultee meet and discuss implementation integrity data  

 

Review data tracking student behavior 

 

A process where a consultee is cued or reminded to perform a behavior (i.e. email, post-it notes, verbally) 

 

Consultee views video recording of individual implementing desired behavior / intervention 

 

Consultee monitors their own implementation behavior 

 

Reviewing one’s own performance to determine whether a goal was met. 

 

A process where supports are systematically withdrawn 

 

Consultant discusses the importance of implementation to consultee by tying adherence to outcomes 

 

Supplemental Table 2



STRATEGIES TO PROMOTE TEACHER IMPLEMENTATION      

Supplemental Table 3 

Mechanisms of Action and Definition 

Mechanism of Action Definition 

Knowledge (Kn) 

Skills (Sk) 

Social Professional Role and Identity 

(SPRI) 

Beliefs about Capabilities (BaCa) 

Optimism (Op) 

Beliefs about Consequences (BaCo) 

 

Reinforcement (Re) 

 

Intentions (In) 

Goals (Go) 

Memory, Attention, & Decision Processes 

(MADP) 

Environmental Context & Resources 

(ECR) 

Social Influences (SI) 

Emotion (Em) 

An awareness of the existence of something 

An ability or proficiency acquired through practice 

A coherent set of behaviors and displayed personal qualities of an individuals in a social or work 

setting 

Beliefs about one’s ability to successfully carry out a behavior 

Confidence that things will work out for the best and that desired goals will be attained 

Beliefs about the consequences of a behavior (what will be achieved or lost by carrying out the 

behavior). 

Process by which the frequency or probability of a response is increased through a dependent 

relationship or contingency with a stimulus or circumstance 

A conscious decision to perform a behavior or resolve to act in a certain way 

Mental representations of outcomes or end states than an individual wants to achieve 

Ability to retain information, focus on aspects of the environment and choose between two or more 

alternatives 

Aspects of a person’s situation or environment that discourage or encourage the behavior. 

 

Those interpersonal processes that can cause oneself to change one’s thoughts, feelings, or behaviors 

A complex reaction pattern involving experiential, behavioral, and physiological elements 
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Behavioral Regulation (BR) 

Norms (No) 

Subjective Norms (SN) 

Attitudes toward the behavior (Attb) 

Motivation (Mo) 

Self-image (Si) 

 

Needs (Ne) 

Values (Va) 

 

Feedback Processes (FP) 

Social Learning / Imitation (SLI) 

 

Behavioral Cueing (BC) 

 

General Attitudes / Beliefs (GAB) 

Perceived Susceptibility/Vulnerability 

(PSV) 

Behavioral, cognitive and/or emotional skills for managing or changing behavior 

The attitudes held and behaviors exhibited by other people within a social group 

One’s perceptions of what most other people within a social group believe and do 

The general evaluations of the behavior on a scale ranging from negative to positive 

Processes relating to the impetus that gives purpose or direction to behavior 

One’s conception and evaluation of oneself, including psychological and physical characteristics, 

qualities, and skills 

Deficit of something required for survival, well-being or personal fulfilment 

Moral, social, or aesthetic principles accepted by an individual or society as a guide to what is good, 

desirable or important 

Processes through which current behavior is compared against a particular standard 

A process by which thoughts, feelings, and motivational states observed in others are internalized and 

replicated without the need for conscious awareness 

Processes by which behavior is triggered from either the external environment, the performance of 

another behavior, or from ideas appearing in consciousness 

Evaluations of an object, person, group, issue or concept 

Perceptions of the likelihood that one is vulnerable to a threat 
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