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Abstract 

 These studies were part of a research line to examine what methods and 

techniques were most successful at supporting teachers’ fidelity of implementation of 

evidence based classroom management procedures as well as assessing different 

dimensions of fidelity and how they affect student outcomes. The first study was a 

systematic literature review of methods and techniques most commonly used to support 

teachers’ fidelity of implementation and answer questions regarding fidelity criterion 

researchers are using, characteristics of the supports, whether and how quality of 

implementation is being measured, and if student outcomes are being reported. The 

second study was an examination of the use of self-monitoring paired with automated 

performance graphing to improve the fidelity of a class-wide behavior management 

strategy, the Good Behavior Game. If fidelity was not brought up to criterion levels with 

the self-monitoring procedures, teachers were given their choice of follow-up strategy in 

order to bring fidelity up to criterion levels. Additionally, the use of a Likert scale and 

substeps were used to measure quality of implementation in order to compare the two 

methods of measurement.   
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Chapter 1 

Introduction 

 Procedural fidelity has been described using numerous terms with various 

combinations of the words “treatment, procedure, intervention, implementation, fidelity, 

integrity, and reliability.”  Most simply procedural fidelity has been defined as the degree 

to which a procedure is implemented as designed (DiGennaro Reed & Codding, 2014). 

More recently experts have conceptualized fidelity as a multi-dimensional construct with 

several sub-dimensions that each affect students outcomes (Dane & Schneider, 1998; 

Jones, Clarke, & Power, 2008; Power et al., 2005; Sanetti & Kratochwill, 2009; Waltz, 

Addis, Koerner, & Jacobson, 1993). Research has demonstrated that higher levels 

procedural fidelity lead to better student outcomes (Durlak & Dupre, 2008; Greenwood, 

Terry, Arreaga-Mayer, & Finney, 1992; Leon, Wilder, Majdalany, Myers, & Saini, 

2014).  

Historically, in both research and in practice, procedural fidelity has been 

assumed, rather than assessed, leading to questions about treatment validity. Thus, it has 

been unclear whether treatment failure is the result of lack of student responsiveness or 

because the treatment was not implemented as intended (Sanetti & Kratochwill, 2009). 

Reviews of the literature have demonstrated that procedural fidelity has not been reported 

in practice and only recently have increases been noted in the intervention literature. For 

example, only 11% of school psychology practitioners report regularly documenting 

fidelity data and 33% reporting they never document it (Cochrane & Laux, 2008). In a 

2014 review of the intervention literature across six journals, Barnett and colleagues 
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found that up to 70% of the reviewed articles reported some form of procedural fidelity 

data. This may be due to the rise of a Response to Intervention (RtI) model in education 

which was included in the 2004 reauthorization of IDEA (Individuals with Disabilities 

Education Act, 2004). RtI is a multi-tiered approach to early identification and support of 

students’ academic and behavioral needs through the use of interventions (Sugai & 

Horner, 2009). Since one of the core tenets of RtI is data-based decision making, 

determining the success or failure of an intervention is highly dependent on whether the 

student has not only been exposed to the intervention, but whether it was implemented 

with fidelity (Noell & Gansle, 2006).  

Specifically in regard to social, emotional, and behavioral supports in schools, RtI 

seeks to prevent the development of problem behaviors and support the education of 

students with serious behavioral challenges using a system of school wide positive 

behavior supports (SWPBS) (Sugai & Horner, 2009). Having a strong foundation of 

classroom management within schools is central to the delivery of RtI for preventing and 

supporting students at-risk for social-emotional and behavioral disabilities (Partin, 

Robertson, Maggin, Oliver, & Wehby, 2009; Sugai & Horner, 2006). Given that the 

success of an RtI framework hinges on intervention implementation, ensuring high levels 

of procedural fidelity is critical (Noell & Gansle, 2006). Unfortunately, many teachers 

report that they receive little training in evidence-based classroom management 

techniques (Long et al., 2016) and even when they do receive this training, many teachers 

struggle to implement these practices with consistency, leading to sharp decreases in 

fidelity without support (DiGennaro Reed & Codding, 2014). The purpose of this chapter 

is to discuss the following: (a) the importance of fidelity and how its dimensions affect 
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student outcomes, (b) the importance of using evidence-based classroom management 

techniques, and (c) how to support fidelity of classroom management techniques.  

Dimensions of Fidelity 

 Sanetti and Kratochwill (2009) summarized the research on procedural fidelity by 

describing five dimensions that were most commonly included in the literature: (a) 

adherence, (b) exposure, (c) quality, (d) participant responsiveness, and (e) program 

differentiation (Dane & Schneider, 1998; Jones, Clarke, & Power, 2008; Power et al., 

2005; Sanetti & Kratochwill, 2009; Schulte, Easton, & Parker, 2009; Waltz, Addis, 

Koerner, & Jacobson, 1993). Reinke, Herman, Stormont, Newcomer, and David (2013) 

then simplified these dimensions into two categories: (a) content fidelity, which includes 

adherence and quality; and (b) process fidelity, which includes 

engagement/responsiveness and exposure. Content fidelity refers to aspects of fidelity 

that are related to whether each step was implemented (adherence) and how well each 

step was implemented (quality). Process fidelity refers to the aspects of fidelity that 

measure a student’s involvement in the intervention, such as how much treatment they 

received (exposure) and their enthusiasm, attention, and participation (i.e., engagement) 

in the intervention (Reinke et al. 2013). Program differentiation was not included in 

either of these categorical definitions because it refers to the extent to which an 

intervention is different from “business as usual” (Dane & Schneider, 1998). However, 

Reinke et al. (2013) believe that differentiation could be conceptualized as tailoring a 

program to meet the recipients’ needs based on their previous knowledge and current 

competence. These categories and dimensions are discussed in more details below. 
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Content Fidelity. Adherence is the most common form of fidelity measured with 

in the literature (DiGennaro Reed & Codding, 2014) and is described as whether 

intervention steps are being delivered as expected (Dane & Schneider, 1998). Adherence 

is typically measured by dividing an intervention into its component steps, computing the 

number of steps actually implemented accurately as compared to the total available, and 

producing a percentage. Often researchers account for partial and full adherence to an 

intervention component step and, in the event that the entire intervention is not observed, 

the number of steps that were observed is recorded (Codding et al., 2005). Typically 

researchers have established a criterion for percentage of adequate procedural fidelity and 

the gold standard has identified as 80% of the intervention component steps implemented 

as intended (Noell & Gansle, 2006). However, it should be noted that this metric does not 

take into account whether the active ingredients of an intervention are being 

implemented. Minor steps, such as setup and closing steps, may be included on 

implementation checklists that inflate the levels of fidelity even though these steps may 

not be critical to ongoing implementation. For example, putting a poster up of classroom 

rules may be an essential component of a classroom management strategy, but it is 

unlikely that once a teacher completes this step, that they will take the poster down. 

Therefore, this type of step could inflate overall adherence levels. Also notable is that 

although this is a commonly referenced standard (Klaft & Codding, 2018), the evidence 

is mixed regarding exactly what levels of fidelity are needed to obtain positive student 

outcomes (Gansle & McMahon, 1997; Perepletchikova & Kazdin, 2006). While there is 

research supporting this claim (Baron & Kenny, 1986; Durlak & Dupre, 2008), recent 

studies have suggested that more moderate levels of fidelity (e.g., 60-70%)  produce 
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positive student outcomes (Hagermoser Sanetti, Williamson, Long, & Kratochwill, 2018; 

Klaft & Codding, 2017; Perepletchikova & Kazdin, 2006; Sanetti M., Collier-Meek, 

Long, Byron, & Kratochwill, 2015). Also notable is that studies that examine teachers’ 

procedural fidelity do not always include student outcomes (Noell et al. 2014; Klaft & 

Codding, 2018).  

On the other hand, quality of implementation, is a measure of the  features of 

intervention delivery that produce a high degree of excellence that are indirectly related 

to the intervention content such as interventionist enthusiasm, smooth and skillful 

delivery, and responsiveness to unique needs of the students (Dane & Schneider, 1998; 

Hagermoser Sanetti et al., 2018). Quality of implementation may be an important aspect 

to measure due to the fact that an individual can adhere to a particular intervention, but 

they may do so in in an unengaging or incompetent way (Gresham, 2009). For example, a 

teacher may be delivering praise to students but it is also important to acknowledge the 

specific behavior and do so in a positive tone of voice (Brophy, 1983). There have been 

several approaches to measuring quality if implementation described in the literature. 

Gresham, MacMillan, Beebe-Frankenberger, and Bocian (2000) suggested that the use of 

sub-steps on adherence checklists may be a useful way of assessing the more nuanced 

and qualitative steps within an intervention. Other studies have used rating scales to 

assess how well or how fully each step of an intervention is implemented as a measure of 

quality (Sanetti et al. 2015; Oliver et al. 2015). Finally, one study defined high-quality 

implementation as above average dosage, above average fidelity, and strong engagement 

with students (Low, Smolkowski, & Cook, 2016). Between these studies, only Low et al. 

(2016) was able to find a link between quality of implementation and more positive 
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student outcomes, demonstrating a need for better definitions and potentially other 

measures of quality.  

Process Fidelity. Process fidelity includes the dimensions of exposure and 

engagement. Participant engagement refers to the degree to which a participant is 

responsive to the intervention (Dane & Schneider, 1998). This can also include 

participants’ varying levels of involvement and enthusiasm for the intervention (Dane & 

Schneider, 1998) Student engagement in an intervention is important because it involves 

the participants’ adherence to the treatment and their use of targeted skills (Schulte et al., 

2009). Research has demonstrated that students who are more invested in an intervention 

experience better outcomes (Low, Smolkowski, & Cook, 2016; Ringwalt et al., 2009). 

Interestingly, Low et al. (2016) included strong engagement as an indicator of quality and 

defined this dimension as the extent to which students were following along with the 

lesson, which highlights the disagreement between researchers on how to define 

implementation quality.  

Exposure, or dosage refers to how often the target individuals are receiving the 

intervention (Dane & Schneider, 1998). This dimension of procedural fidelity has also 

been described as treatment intensity or treatment strength (Yeaton & Sechrest, 1981). 

Theoretically, exposure is important because as clinicians increase a client’s exposure to 

an intervention, larger effects may be produced. When the problem is severe in nature, it 

may be critical to increase exposure to the intervention to maintain effectiveness. Given 

the flexible and variable levels of fidelity and exposure that can be implemented, this 

gives clinicians great consideration for how they may adapt to a client’s needs (Yeaton & 

Sechrest, 1981). 
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While some researchers believe that measuring all dimensions of fidelity will 

provide a more comprehensive picture of implementation to assist with targeting fidelity 

supports (Dane & Schneider, 1998; Waltz et al. 1993), others believe that assessing 

multiple fidelity dimensions is unnecessary and cumbersome for simple interventions and 

is required only when intervention complexity increases (Schulte et al. 2009). Given the 

arguments of parsimony presented by Schulte et al. (2009), content, but not process, 

fidelity will be the focus of chapters two and three.   

Classroom Management 

 Effective classroom management consists of three central components: (a) 

maximized instructional time, (b) arrangement of instructional activities to maximize 

academic engagement, and (c) proactive behavior management practices (Sugai & 

Horner, 2002). Research has established that effective classroom management improves 

several outcomes for students including academic, behavioral, social-emotional outcomes 

(Korpershoek, Harms, de Boer, van Kuijk, & Doolaard, 2016). Oliver, Wehby, and 

Reschly (2011) found that teacher’s effective classroom management practices have 

significant, positive effects on decreasing problem behavior. Students who were in well-

managed classrooms showed less disruptive, inappropriate, and aggressive behavior than 

students in control classrooms (Oliver et al., 2011). On the other hand, poor classroom 

management has been linked to long-term negative academic, behavioral, and social 

outcomes (Kellam et al., 2008; Kellam, Ling, Merisca, Brown, & Ialongo, 1998; Reinke, 

Lewis-Palmer, & Martin, 2007; Weinstein & Novodvorsky, 2014). For example, Kellam 

et al. (1998) found that first grade students in poorly managed classrooms were found to 

have increased aggressive and disruptive behavior in their middle school classrooms as 
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well.  Weinstein and Novodvorsky (2014) found that students in classrooms with high 

rates of disruptive and poorly managed behavior received less academic instruction than 

those in well-managed classrooms. In a longitudinal study, Kellam et al. (2008) found 

that young adults who were in classrooms that used positive behavior management had 

significantly lower levels of lifetime drug abuse/dependence disorders compared to those 

in control classrooms. These data combined with the inclusion of students receiving 

special education services in general education classrooms adds new challenges and 

complexity to the management of classroom behavior and  provision of effective 

academic instruction (Reinke, Herman, & Sprick, 2011).  

In a survey conducted by Reinke, Stormont, Herman, Puri, and Goel (2011), 97% 

of teachers indicated that disruptive behaviors and acting out were the most concerning 

student mental health issues in their school, followed closely by problems with 

inattention, hyperactivity, and defiant behavior. Despite indicating that classroom 

behavioral management is primarily the role of the teacher, teachers report that they are 

unprepared to implement these strategies and need support in this area (Long et al., 2016; 

Reinke, Stormont, et al., 2011). Fortunately, there are a number of ways that teachers can 

be successfully supported in the classroom to improve their behavior management 

techniques. One such technique is the Good Behavior Game (GBG) which uses group 

contingency procedures and positive reinforcement to decrease disruptive behavior and 

increase academic engagement. Several meta-analyses and literature reviews have been 

conducted that establish the Good Behavior Game as an evidence-based classroom 

management practice, as well longitudinal studies showing positive effects through 

adulthood (Bowman-Perrott, Burke, Zaini, Zhang, & Vannest, 2016; Flower, McKenna, 
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Bunuan, Muething, & Vega, 2014; Kellam et al., 2008; Tingstrom, Sterling-Turner, & 

Wilczynski, 2006). Another technique is the use of a token economy, which uses similar 

procedures as the GBG (i.e. reinforcement contingencies), and has shown strong positive 

effects on increasing students’ positive social behavior in schools as well as clinical 

settings (Kazdin & Bootzin, 1972; Maggin, Chafouleas, Goddard, & Johnson, 2011; 

Soares, Harrison, Vannest, & Mcclelland, 2017). 

Although teachers can be trained successfully on the implementation of classroom 

management techniques such as those described above, many show a sharp drop in 

fidelity once supports are withdrawn. (DiGennaro Reed & Codding, 2014). For this 

reason, researchers have looked at a variety of methods for improving fidelity such as 

consultation frameworks (Reinke, Herman, et al., 2011; Sanetti et al., 2015), providing 

coaching and feedback throughout implementation (Fallon, Collier-Meek, Maggin, 

Sanetti, & Johnson, 2015; Solomon, Klein, & Polityo, 2012), and a variety of other 

methods such as self-monitoring of implementation (e.g. Mouzakitis, Codding, & Tryon, 

2015), providing prompts to teachers (e.g. Seligson Petscher & Bailey, 2006), and 

allowing teachers to test drive and choose their interventions (Dart, Cook, Collins, 

Gresham, & Chenier, 2012). 

Supporting Fidelity of Classroom Management 

 School Psychologists are in a prime role to support the implementation of 

evidence-based classroom management techniques. One of the primary ways school 

psychologists can support implementation is to provide explicit training to teachers using 

models such as behavioral skills training (Sarokoff & Sturmey, 2004). This model 

includes several steps such as providing verbal and written training, demonstration of the 



10 

 

 

intervention, opportunities to practice, provision of feedback, and repetition of steps until 

mastery is achieved and has been shown to improve fidelity of implementation (Sarokoff 

& Sturmey, 2004). However, seminal work from Joyce and Showers (2002) indicates that 

training alone, even when best practices are used, improves knowledge but not the 

application of evidence-based practices in classrooms. Rather continuous follow-up 

support, often referred to coaching, produces better outcomes (Reinke et al., 2013; 

Reinke, Stormont, Webster-Stratton, Newcomer, & Herman, 2012). Similarly, recent 

research had demonstrated that when school psychologists consult apriori with teachers 

on the design and implementation of classroom management techniques, much higher 

levels of initial fidelity are observed (Collier-Meek, Sanetti, & Fallon, 2017; Reinke et 

al., 2011). Even with detailed implementation planning, follow-up supports are often 

needed to maintain high levels of fidelity (Reinke, Lewis - Palmer, & Merrell, 2008; 

Sanetti et al., 2015) 

Fidelity supports are often described as falling in one of two categories: 

antecedent and consequence strategies (Collier-Meek et al., 2017). Antecedent strategies 

include: (a) implementation planning, which involves a collaborative approach between 

the consultant and consultee in identifying an acceptable intervention, planning detailed 

logistics, and identifying barriers and solutions, (b) test-driving interventions, which 

involves allowing teachers to sample several different intervention choices and (c) 

providing intervention choice by letting teachers choose an intervention, (d) prompting, 

which involves using different techniques to prompt teachers to implement such as using 

a pager, (e) and goal setting in which consultants and teachers identify goals for 

implementation each day (Cohrs, Shriver, Burke, & Allen, 2016; Collier-Meek, Sanetti, 
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et al., 2017; Dart, Cook, Collins, Gresham, & Chenier, 2012; Reinke, Lewis - Palmer, & 

Merrell, 2008).  

These antecedent strategies typically demonstrate moderate to strong effects. For 

example, detailed implementation planning has shown moderate effects on adherence 

with teachers improving to 60-80% adherence after the use of such methods (Hagermoser 

Sanetti et al., 2018; Sanetti et al., 2015). Although implementation planning has been 

assessed more thoroughly, it still typically needs follow-up supports for fidelity to reach 

criterion levels (Hagermoser Sanetti et al., 2018; Reinke et al., 2008; Sanetti et al., 2015). 

Test driving and intervention choice increased teachers’ fidelity to 85-100% (Dart et al. 

2012). However, goal setting was not successful unless specificity regarding the 

conditions under which goal setting should occur, the frequency, and the time frame were 

included in the goal statements (Cohrs et al., 2016). Although each of these antecedent 

strategies are promising, these preliminary data suggest that offering teachers’ choices of 

might be particularly useful.  

Consequence-based, often referred to as follow-up, strategies are delivered after 

intervention training and only applied if teachers’ implementation falls below 

expectations (Collier-Meek, Sanetti, et al., 2017). This includes strategies such as: (a) 

performance feedback, which is the most commonly seen support and has the richest 

body of literature that demonstrates strong effects on fidelity (Noell et al., 2014; Solomon 

et al., 2012), (b) self-monitoring and video self-monitoring (Belfiore, Fritts, & Herman, 

2008; Mouzakitis et al., 2015), and (c) negative reinforcement (DiGennaro, Martens, & 

McIntyre, 2005a). The first review by Solomon et al. (2012) undertook a meta-analysis of 

single-case research to assess the effects of performance feedback on teachers’ 
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procedural fidelity. The results demonstrated that performance feedback produced 

significant improvements in fidelity, regardless of moderators, with IRD effect sizes 

ranging from .43 to .90. Noell et al. (2014) conducted a meta-analysis that included 

studies using a variety of techniques and strategies for improving fidelity. The results of 

this meta-analysis found that performance feedback on its own had the strongest impact 

on fidelity (ICC = 0.26). Self-monitoring produced similar, but smaller effects on fidelity 

(ICC = 0.20) and in these studies self-monitoring was typically used in conjunction with 

other supports (e.g. prompting, video recordings). Fallon et al. (2015) also conducted a 

review of the performance feedback literature but expanded on Solomon et al. (2012)’s 

search by applying more recent standards for single-case research. Although outcomes 

were different depending on effect size metrics calculated in this study, the parametric 

effect size suggested a large effect for the impact of performance feedback on fidelity, 

consistent with Solomon et al. (2012). 

Although performance feedback is considered an evidence-based practice (Fallon 

et al., 2015; Noell et al., 2014; Solomon et al., 2012), it has received criticism for its time 

consuming nature and difficulty identifying individuals within a school to sustain this 

strategy (Gresham, 1989; Mouzakitis et al., 2015; Noell et al., 2005). Unfortunately, the 

majority of school psychologists report that they only measure fidelity occasionally, and 

when they do, it is most commonly collected via self-report or informal interviews 

(Cochrane & Laux, 2008). School psychologists reported that time constraints were the 

biggest barrier to adequately supporting and monitoring procedural fidelity (Cochrane & 

Laux, 2008). Given these barriers and practical realities, continued examination of the 

use of self-monitoring as a follow-up strategy seems warranted. Self-monitoring requires 
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potentially fewer resources than performance feedback in that teachers monitor their own 

fidelity by the use of intervention checklists (Noell et al., 2014). This strategy may have 

an added benefit of greater generalization of newly learned behaviors to novel 

environments (Cooper, Heron, & Heward, 2007). While feasible in school settings, this 

technique often requires supplemental supports to achieve  acceptable levels of 

implementation (Klaft & Codding, 2017; Mouzakitis et al., 2015; Noell et al., 2014). 

Another notable consideration that seems to be missing from the extant literature 

is how much follow-up support is necessary. These data have been examined to some 

extent in the performance feedback literature. For example, while many studies assess 

performance feedback provided immediately after each session with positive results (e.g. 

Noell, Witt, Gilbertson, Ranier, & Freeland, 1997; Reinke et al., 2007), other studies such  

Codding, Feinberg, Dunn, and Pace (2005) looked at the effects of providing 

performance feedback every two weeks to teachers and found that teachers were able to 

maintain high levels of fidelity. This suggests that the levels of support needed may vary 

across teachers and that perhaps a response to intervention model could applied when 

determining how much support a teachers needs to maintain high levels of fidelity 

(Myers, Simonson, & Sugai, 2011).  

Summary 

 Despite the recent surge in research on procedural fidelity, many questions still 

remain. The importance of consistent implementation of evidence-based classroom 

management strategies is clear given the negative outcomes associated with poor 

classroom management (Kellam et al., 1998; Sugai & Horner, 2006; Weinstein & 

Novodvorsky, 2014). However, teachers report many challenges and barriers to 
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implementing classroom management strategies, which leads to poor levels of fidelity 

(Collier-Meek, Sanetti, & Boyle, 2018). While it is known that higher levels of fidelity 

lead to better outcomes for students, it is unclear exactly what levels are required to 

obtain optimal outcomes (Durlak & Dupre, 2008). Additionally, although experts provide 

consistent theoretical support for fidelity as a multi-dimensional construct, there is little 

evidence, other than for adherence, to support the claim that various dimensions 

separately contribute to student outcomes (Klaft & Codding, 2017; Oliver, Wehby, & 

Nelson, 2015; Sanetti & Kratochwill, 2009). 

Purpose 

In order to advance the literature on procedural fidelity and address the research 

gaps described above, two studies will be conducted. The first study will be a systematic 

literature review on the consultative supports provided to teachers to facilitate and 

maintain procedural fidelity in school-based settings. This first study will answer the 

following questions:  

1. What criteria are researchers using to determine adequate adherence and how 

many sessions does it take for participants to reach criterion? 

2. Do studies report treatment duration, frequency, and immediacy of the fidelity 

supports? 

3.  Are researchers evaluating implementation quality and if so how do they 

define and measure it? 

4. Are student outcomes being reported? 

The second study will address the following gaps in the literature: An empirical 

single-case design study was employed to examine the effectiveness of Behavioral Skills 
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Training (BST) to improve teacher’s implementation of an evidence-based classroom 

management strategy. This second study will answer the following questions:   

1. Does the use of BST improve adherence and/or quality of a class-wide 

behavioral management intervention to criterion levels (80%)? 

2. Do teachers maintain high levels of adherence and/or quality once 

observations are faded?  

Additionally, the following exploratory questions were assessed: 

1. Following implementation, are improvements observed in student levels of 

academic engagement and disruptive classroom behavior? 

2. Which measure of quality, likert scale or substeps, is most closely correlated 

to student outcomes?  
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Chapter 2  

Interventions and Techniques Used to Improve Procedural Fidelity: A Systematic Review 

With the rise of the response to intervention model (RTI) in education, fidelity of 

intervention implementation has been identified as crucial component that must be 

assessed when determining a students’ responsiveness to an intervention. Indeed, 

research has continuously found a link between high procedural fidelity and positive 

student outcomes (Baron & Kenny, 1986; DiGennaro Reed & Codding, 2014; Durlak & 

Dupre, 2008). However, many studies have found that even when high levels of fidelity 

are established at the outset of an intervention, they tend to show a sharp drop within only 

a few sessions (Codding, Feinberg, Dunn, & Pace, 2005; Hagermoser Sanetti, Fallon, & 

Collier - Meek, 2013; Noell et al., 2014; Sanetti & Kratochwill, 2009). This may be due 

to the many barriers that have been identified in the literature such as intervention 

complexity, organizational factors, implementer characteristics, and the implementation 

environment (Gresham, 1989b; Long et al., 2016). Additionally, many teachers, who 

believe themselves to have a primary responsibility for intervention implementation, 

report that training and follow-up supports they receive is inadequate (Long et al., 2016). 

Regardless of these challenges to intervention implementation, ensuring adequate fidelity 

within an RTI system is vital to ensuring positive student outcomes. 

Procedural Fidelity 

 Several researchers have asserted that fidelity is a complex construct and can be 

broken down into multiple dimensions that can each affect student outcomes (Dane & 

Schneider, 1998; Jones, Clarke, & Power, 2008; Power et al., 2005; Sanetti & 

Kratochwill, 2009; Schulte, Easton, & Parker, 2009; Waltz, Addis, Koerner, & Jacobson, 
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1993). In a review by Dane and Schneider (1998), the authors found little consensus 

among researchers as to what fidelity consisted of and determined that five distinct 

aspects of fidelity were being measured across studies (i.e., adherence, exposure, quality, 

participant responsiveness, and program differentiation). In a summary of the existing 

conceptual models of procedural fidelity, Sanetti and Kratochwill (2009) found that these 

same five aspects of fidelity were most commonly included. Experts are mixed regarding 

whether one or multiple dimensions of fidelity should be measured and collected. For 

example, Dane and Schneider (1998) and Waltz et al. (1993) recommend that a more 

comprehensive picture of implementation would be yielded if researchers measured all 

aspects of fidelity and this information could be used to target fidelity supports. 

Conversely, Schulte et al. (2009) argues that multiple dimensions of fidelity are often 

unnecessary for simple interventions and suggested that issues of quality of delivery are 

only likely to arise as intervention complexity increases. Reinke, Herman, Stormont, 

Newcomer, and David (2013) simplified these dimensions into two categories: content 

fidelity, which includes adherence and quality and process fidelity, which includes 

engagement and exposure. The purpose of this review was to assess the dimensions of 

content fidelity which are described below.   

Adherence. Adherence is the most common form of fidelity measured within the 

literature (DiGennaro Reed & Codding, 2014) and it can be described as whether 

intervention components are being delivered as expected (Dane & Schneider, 1998; 

DiGennaro Reed & Codding, 2014). Adherence has been measured by breaking down an 

intervention into its component steps, computing the number of steps actually 

implemented, and comparing that number to the total number of steps expected to be 
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implemented. Typically adherence is measured as a percentage and within the procedural 

fidelity literature implementing 80% of the intervention steps has been used as the golden 

standard to determine adequate implementation (Noell & Gansle, 2006). However, this 

guideline does not take into account whether or not the active ingredients of specific 

interventions are being implemented (Sanetti, Collier-Meek, Long, Byron, & 

Kratochwill, 2015). Additionally, current literature provides mixed results of the 

relationship between fidelity and student outcomes, with some studies showing better 

outcomes at high levels of fidelity and other studies being unable to identify a 

relationship between the two variables (Perepletchikova & Kazdin, 2006).  

Quality. Quality of implementation on the other hand is a measure of the 

qualitative aspects of intervention delivery that are not directly related to the 

implementation of the intervention content (Dane & Schneider, 1998). Gresham, 

MacMillan, Beebe-Frankenberger, and Bocian (2000) suggested that the use of sub-steps 

on adherence checklists may be a useful way of assessing the more nuanced and 

qualitative steps within an intervention. However, recent studies on quality of 

implementation typically use a rating scale to measure how well intervention steps are 

implemented. In two studies, quality was measured separately from adherence using a 5-

point Likert rating scale for each step asking raters to indicate how well the step was 

implemented (Sanetti et al., 2015; Sanetti, Collier-Meek, Long, Kim, & Kratochwill, 

2014).  Oliver, Wehby, & Nelson (2015) used a similar technique except that they asked 

raters to assess how fully each step was implemented. Reyes, Brackett, Rivers, Elbertson, 

& Salovey (2012) measured quality by assessing implementer buy-in and attitude 

towards the program using a Likert-scale as well. Overall there is a paucity of research 
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defining and measuring quality as well as determining the potential effects quality of 

implementation has on student outcomes. Very recent studies such as Low, Smolkowski, 

and Cook (2016) have shown a positive relationship between quality and student 

outcomes. Thus, it is important for research to push forward on developing objective 

definitions and measures of quality of implementation.  

Strategies to Promote Procedural Fidelity 

 Two categories of follow-up supports have been described in the literature: 

antecedent and consequence strategies (Collier-Meek, Sanetti, & Fallon, 2017). 

Antecedent strategies includes: (a) implementation planning, which involves a 

collaborative approach between the consultant and consultee in identifying an acceptable 

intervention, planning detailed logistics, and identifying barriers and solutions, (b) test-

driving interventions and (c) providing intervention choice, prompting, and goal setting 

(Cohrs, Shriver, Burke, & Allen, 2016; Collier-Meek, Sanetti, et al., 2017; Dart, Cook, 

Collins, Gresham, & Chenier, 2012; Reinke, Lewis - Palmer, & Merrell, 2008). 

Antecedent strategies may be particularly useful in schools given the feasible nature of 

such techniques. Implementation planning, intervention choice, and goal setting, for 

example, only require consultants to meet with consultees one to two times prior to 

teacher implementation and has shown promising results. Intervention choice has yielded 

large increases in adherence (Dart et al., 2012) and implementation planning procedures 

showing more moderate outcomes (Reinke et al., 2008; Sanetti et al., 2015; Sanetti et al., 

2014). Prompting may require more time on behalf of the consultant but also showed 

large gains in adherence (Collier-Meek, Fallon, & DeFouw, 2017; Petscher & Bailey, 

2006). Consulting with teachers to develop goal statement specificity is another feasible 
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antecedent strategy that demonstrated increases in teachers’ use of general and specific 

praise with students (Cohrs et al., 2016).  

Consequence-based, often referred to as follow-up strategies, are delivered after 

intervention training and only applied if teachers’ implementation falls below 

expectations (Collier-Meek, Sanetti, et al., 2017). Performance feedback is the most 

commonly used strategy (Codding et al., 2005; Noell et al., 2014; Solomon, Klein, & 

Polityo, 2012) and has the richest body of literature yielding strong effects on fidelity 

(Noell et al., 2014; Solomon et al., 2012). However, performance feedback has been 

criticized for its time and resource intensive nature, leading to a lack of feasibility in 

schools (Sanetti, Fallon, & Collier-Meek, 2013). Other follow-up strategies include self-

monitoring (Mouzakitis, Codding, & Tryon, 2015; Klaft & Codding, 2017; Noell et al., 

2014), video self-monitoring (Belfiore et al., 2008; Klaft & Codding, 2018; Pelletier, 

McNamara, Braga-Kenyon, & Ahearn, 2010), and negative reinforcement (DiGennaro, 

Martens, & Kleinmann, 2007). Negative reinforcement through meeting cancellation also 

has demonstrated large increases in adherence (DiGennaro, Martens, & McIntyre, 

2005b). Self-monitoring, although feasible, has produced variable results, showing 

increases in adherence once implemented, but typically supplemental supports are 

required to meet criterion levels (Klaft & Codding, 2017; Mouzakitis et al., 2015; Noell 

et al., 2014). 

Features of Fidelity Supports 

 When considering the efficacy of fidelity supports, it is important to note the 

characteristics of these supports, such as the frequency of their implementation, how long 

these supports last, or the duration, and immediacy of the supports (e.g. immediately after 
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observation, with 24 hours, etc.). Given that a concern in school-based intervention 

research is the feasibility of interventions and that school psychologists in schools 

frequently cite a lack of time for supporting intervention fidelity (Cochrane & Laux, 

2007), reporting and tracking these features is important to the uptake of evidence-based 

practices in schools.  

Student Outcomes 

While higher levels of implementation have been linked to better student 

outcomes (Baron & Kenny, 1986), some studies have shown positive students outcomes 

with just moderate levels of implementation (Sanetti et al., 2015). Perepletchikova and 

Kazdin (2006) reviewed the literature on fidelity in the context of adult psychotherapy, 

school interventions, and wraparound services for children as it relates to therapeutic 

outcomes and found mixed results. Durlak and Dupre (2008) conducted a review of over 

483 studies contained within five meta-analyses and 59 additional studies that looked at 

aspects of implementation that affected outcomes for children related to physical health, 

development, academic performance, drug use, and various social and mental health 

issues. Based on this review, they found convincing evidence that higher levels of 

implementation lead to better outcomes. However, they noted positive results were often 

found at moderate levels of implementation (60%) and few studies attained levels of 

fidelity greater than 80%, with no studies achieving 100% fidelity for all providers 

(Durlak & Dupre, 2008).  

Previous Systematic Reviews  

Many reviews of the procedural fidelity literature have focused on reporting 

practices surrounding intervention research, such as whether fidelity is reported, and few 



22 

 

 

reviews have focused on identifying the specific interventions to improve fidelity. Four 

reviews have been conducted in the last six years to assess supports intended to improve 

fidelity of implementation in school-based consultation. The first review by Solomon et 

al. (2012) undertook a meta-analysis of single-case research to assess the effects of 

performance feedback on teachers’ procedural fidelity. Additionally, the authors assessed 

moderating effects of performance feedback such as setting, dependent variables, delay 

of feedback, or type of intervention. The results demonstrated that performance feedback 

produced significant improvements in fidelity, regardless of moderators, with IRD effect 

sizes ranging from .43 to .90. 

Noell et al. (2014) conducted a meta-analysis that included studies using a variety 

of techniques and strategies for improving fidelity. This review accounted for the various 

adaptations on performance feedback (e.g. supplementing performance feedback with 

direct rehearsal, meeting cancellation) as well as assessed self-monitoring and follow-up 

meetings. The results of this meta-analysis found that performance feedback on its own 

had the strongest impact on fidelity (ICC = 0.26). Self-monitoring produced similar, but 

smaller effects on fidelity (ICC = 0.20) and in these studies self-monitoring was typically 

used in conjunction with other supports (e.g. prompting, video recordings).  

 Fallon et al. (2015) also conducted a review of the performance feedback 

literature but expanded on Solomon et al. (2012)’s search by applying more recent 

standards for single-case research synthesis as well as examining the supplemental 

supports added to performance feedback, the position of the consultant and consultee, and 

student characteristics. In studies demonstrating evidence, performance feedback was 

delivered verbally in nearly all studies. Performance feedback was often supplemented by 
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at least one additional element, such as graphing, presenting student data, problem 

solving, barrier identification, negative reinforcement, praise, role-play, and coaching. 

Although outcomes were different depending on effect size metrics calculated in this 

study, the parametric effect size suggested a large effect for the impact of performance 

feedback on fidelity, consistent with Solomon et al. (2012).  

 Finally, Fallon et al.(2017) conducted a systematic review of studies that utilized 

direct training procedures to improve educators’ fidelity of implementation. Tau-U effect 

sizes were calculated and strong effects were yielded for direct training. Effective direct 

training components were providing instructions, modeling, role-play, and corrective 

feedback. In the reviewed studies, follow-up strategies were often implemented to 

maintain high levels of fidelity after training and included performance feedback, self-

monitoring, and goal setting.  

 Overall, the results of these reviews have indicated that strategies such as 

performance feedback, self-monitoring (with supplemental supports), and direct training 

are effective techniques for improving and maintaining high levels of fidelity. However, 

these reviews are limited in the following ways: (a) three of four of the reviews only 

examined performance feedback (Fallon et al., 2015; Fallon et al., 2017; Solomon et al., 

2012), (b) none of these studies considered antecedent strategies such as implementation 

planning, intervention choice, prompting, and goal setting, (c) despite the multi-

dimensional nature of fidelity, all of these reviews only assessed the effects of these 

supports on adherence, (d) none of these reviews examined the criterion for acceptable 

adherence that researchers are selecting or the number of sessions required for 
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participants to reach this criterion, and (e) only one of these four studies (Noell et al. 

2014) assessed whether student outcomes were reported in each study.  

Purpose  

 This study seeks to review the literature on consultative supports intended to 

support the fidelity of intervention implementation in school-based settings by reviewing 

all types of fidelity supports in the literature (antecedent and consequence-based 

strategies) and answer the following questions: (a) what criteria are researchers using to 

determine adequate adherence and how many sessions does it take for participants to 

reach criterion (b) is treatment duration, frequency, and immediacy reported (c) are 

researchers measuring quality of implementation and if so how do they define and 

measure it, and (d) are student outcomes being reported? 

Methods 

A systematic literature review was employed to answer the research questions. 

Three databases were selected for use which included PsychINFO, ERIC, and Education 

Source. Search terms were designed to find studies that identified their main dependent 

variable as procedural fidelity and to only include school-based (K-12) interventions. 

Search terms were developed based on the following terms: treatment, procedural, 

implementation, intervention, treatment plan implementation, fidelity, integrity, 

reliability, adherence, and accuracy. Combinations of these terms used in the search 

were:  

(treatment fidelity) OR (treatment integrity) OR (treatment reliability) OR 

(treatment adherence) OR (treatment accuracy), (procedur* fidelity) OR 

(procedur* integrity) OR (procedur* reliability) OR (procedur* adherence) or 
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(procedur* accuracy), (implemenation fidelity) OR (implementation integrity) OR 

(implementation reliability) OR (implementation adherence) OR (implementation 

accuracy), (intervention fidelity) OR (intervention integrity) OR (intervention 

reliability) OR (intervention adherence) OR (intervention accuracy), and 

(treatment plan implementation) 

The search terms school, teacher, and education were also used to limit results to 

schools (Noell et al., 2014). Search parameters were set to include articles published in 

English and were limited to only include published articles. Only published articles were 

included due to lack of peer review unpublished articles receive and the difficulty in 

accessing them.  If articles simply described interventions or programs but did not 

actually implement one they were not included in the study. An ancestry search of 

previous meta-analyses and systematic reviews was conducted. This search was 

conducted in October 2017, so articles published after that date are not included in this 

study. Once the initial searches were completed 2,378 studies were identified for 

potential inclusion in the study. Of that pool, 682 duplicate articles were removed. An 

additional 25 studies were also obtained from previous meta-analysis and systematic 

reviews, resulting in a total of 1,696 unique studies for potential inclusion in the study.  

Exclusion Procedures 

 Figure 1 displays the search results. First, articles were excluded based on title 

and abstract and according to whether the study represented original data collection (as 

opposed to reviews or syntheses). Second, articles were excluded if the primary 

dependent variable was not procedural fidelity. Third, articles were excluded if 

participant consultees were not adults in the school (such as if the consultee was a 
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parent). Fourth, articles were excluded that were not implementing an academic or 

behavioral intervention in the classroom. Fifth, studies were excluded if they were not 

single-case design. Case studies were also excluded at this level. Finally, articles were 

excluded if they could not be accessed or if they were dissertations. The remaining 

articles underwent a full article review to assess for any exclusion criteria.  

Coding Procedures 

 Forty-eight studies met the inclusion criteria and were coded under several broad 

areas: (a) design information, (b) implementer characteristics, (c) school characteristics, 

(d) student demographics, (e) intervention characteristics, (f) intervention training, (g) 

fidelity support characteristics and measurement, (h) student outcomes, and (i) quality 

indicators based on the CEC Board of Directors (2014) recommendations. Not all studies 

provided data for each coding variable so studies were coded based on the data available. 

Below are descriptions of key areas: 

Design Information. Three variables were coded under design information which 

included the type of single-case design (e.g. Multiple Baseline, Withdrawal, Alternating 

Treatments, etc.), whether an effect size was included and if so, what type of effect sizes 

measured (e.g. PND, TAU-U, IRD, etc.) 

Implementer Characteristics. Demographic data was coded for implementers 

which included race and gender. Additionally, number of years teaching was coded 

across all implementers included in the study and the type of teacher, if applicable, was 

also coded. 

Intervention Training. Intervention training was coded based on the behavioral 

skills training model (BST). Coding in this section first coded whether implementers 
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received some sort of intervention training. If they did, the training was then coded 

whether it included the following steps: (a) target intervention is described, (b) written 

protocol is provided, (c) intervention is demonstrated, (d) implementer is given 

opportunities to practice the intervention, (e) feedback is provided to implementer, and (f) 

steps are repeated until mastery is achieved. If studies included only the BST model as 

their method of manipulating fidelity, they were not included in the study.  

Characteristics of the Fidelity Supports. Fidelity supports were defined as any 

support provided beyond intervention training procedures. These could include, but were 

not limited to, implementation planning, performance feedback (not including feedback 

given during intervention training), self-monitoring, negative reinforcement, intervention 

choice, video self-monitoring, and multiple supports. Fidelity supports were coded as 

either consequence or antecedent based strategies. Antecedent based strategies were 

defined as any strategy that occurs before the desired behavior (e.g. implementation 

planning, prompting, intervention choice) whereas consequence based strategies were 

defined as strategies that follow an implementer’s engagement in the intervention (e.g. 

performance feedback, self-monitoring, negative reinforcement) (Collier-Meek, Sanetti, 

et al., 2017). The type of support was also coded broadly, and then other details and 

modifications were noted in the next column (e.g. if a study assessed verbal vs. written 

performance feedback, it was coded broadly under performance feedback, and then the 

additional details of verbal vs. written were recorded in the following column). The total 

number of supports was also recorded (e.g. if a study did implementation planning and 

performance feedback, that would count as two supports). The individual implementing 
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the supports was also coded (school staff or researcher) and adherence measurement 

methods (observation, permanent products) were coded as well.  

Details on the implementation of the support were coded as well which includes 

the immediacy of the fidelity support (e.g. done immediately after implementation, same 

day, following day, etc.), the frequency of the fidelity supports, and duration of supports. 

The criterion that the researcher chose for acceptable fidelity was also coded as a 

percentage if available (some studies used number of praise statements as their criterion, 

which was not coded). The amount of sessions it took for the implementer to reach 

criterion was also coded if a criterion was provided which is displayed as a range across 

participants in each study. Quality of implementation was also coded on whether the 

researchers coded for it and if so, how they measured it (likert scale, substeps, or student 

responsiveness).  

Quality Indicators. Variables coded included whether the dependent and 

independent variables were operationally defined, whether studies included a baseline 

with at least three data points and if that baseline was stable, whether intervention phases 

included at least four points, and whether the results were replicated across situations 

(CEC Board of Directions, 2014).  

Data Analysis 

 Included studies were systematically reviewed and coded using a form created by 

the author. This form included all the variables described above. Some variables included 

drop down menus to ensure consistent coding. Descriptive data was calculated for 

variables that allowed it.   
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Results 

Design Information 

 The majority of studies in this review used some form of a multiple baseline 

design (n = 43; 89%). Other designs included changing criterion, reversal, withdrawal, 

and variations of ABAB designs. The majority of studies did not include an effect size, 

but when they did (n = 7), most studies included Percentage of Non-Overlapping Data 

(PND) (n = 4; 57%). Other effect sizes included were Improved Rate Difference (IRD), 

Generalized Least Squares (GLS), Standardized Mean Difference (SMD) (Maggin et al. 

2012), Percentage Exceeding the Median (PEM) (McKenney et al. 2015), Cohen’s d 

(Reinke et al. 2008), Non-overlap of all pairs (NAP), Tau-U, and Robust Improved Rate 

Difference (R-IRD) (Sanetti et al. 2015). 

School, Implementer, and Student Characteristics 

 Table 1 summarizes demographic data for school, implementer, and student 

characteristics. The percentage of students receiving free and reduced lunch was often 

unreported (n = 12, 25%) but ranged from 7-99%. Studies included teachers with a wide 

range of teaching experience, from preservice teachers to teachers with upwards of 30 

years of teaching experience. Students included in studies ranged from 5 years to 21 

years old. 

Intervention Characteristics 

 Intervention characteristics are summarized by study in Tables 2, 3, and 4. The 

majority of interventions being supported in these studies were relatively evenly split 

between individual behavioral interventions (n = 24; 50%) and group behavioral 

interventions (n = 18, 37%) with one study providing support to a behavioral intervention 
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that supported individual and groups of students. The remaining studies were academic 

interventions (n = 5, 10%) with four of those being individually delivered interventions 

(80%). The majority of studies had classroom teachers as the primary intervention 

implementers (n = 45, 94%).  

Intervention Training 

 Intervention training was coded based on the Behavioral Skills Training model 

(BST). Most studies described some form of intervention training (n = 41; 85%) and 10 

studies followed 100% of the BST steps. The majority of studies did not describe all of 

the steps (n = 31; 76%) with an average of 64% of BST steps being utilized across 

studies. The most commonly implemented steps were describing the intervention (n = 

38), providing written protocols (n = 27), and giving opportunities for the consultee to 

practice the intervention (n = 27). 

Characteristics of Fidelity Supports 

 Table 2 provides study level details on the studies that utilized only consequence-

based strategies. The vast majority of fidelity supports provided were consequence-based 

(n = 35; 85%). Almost all consequence-based supports utilized performance feedback 

(Pfb) (n = 32) and variations thereof (i.e., public Pfb, response-dependent Pfb, feedback 

and social praise, visual graphing, written Pfb, feedback on student performance). 

Performance feedback was sometimes paired with negative reinforcement, direct 

rehearsal, video self-monitoring, and self-monitoring (n = 6). Three studies (8%) assessed 

only self-monitoring or video self-monitoring.   

Table 3 provides study level details when only antecedent-based strategies were 

used. Of the 5 (10%) studies that employed antecedent based strategies, the most 
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common type was implementation planning (n = 2). Other antecedent strategies included 

testing driving interventions and intervention choice (Dart et al. 2012), developing goal 

statements (Cohrs et al. 2016), and functional analyses (Gann et al. 2016).  

Table 4 provides details on the studies that combined antecedent and 

consequence-based strategies (n = 8). Most commonly, an antecedent strategy was 

combined with performance feedback (n = 6). Two studies combined antecedent 

strategies with self-monitoring. Most studies (n = 33; 68%) included a single fidelity 

support, but 15 studies included two to four supports.  

 Information on the frequency, duration, and immediacy of the fidelity supports 

can be found in Tables 2, 3, and 4. The frequency of fidelity supports was reported in 

most studies (n = 31, 65%). Of the studies that did report it, there were a variety of 

frequencies reported, with studies ranging from providing support 1-3 times daily to 

providing support every other week. The duration of supports was rarely reported in 

studies, with only 10 studies (20%) reporting this information. Of the studies that did 

report it, the duration of supports ranged anywhere from 1 to 22 weeks. Immediacy of 

fidelity supports was reported in the majority of studies (n = 42, 88%) with supports 

being most commonly provided either right after implementation (n = 12, 28%) or within 

the same day of implementation (n = 11, 26%).  Fidelity supports were mostly provided 

by researchers (n = 41; 85%) and in four studies school staff provided fidelity supports. 

Many studies did not report a criterion for acceptable levels of adherence (n = 21 

studies; 44%). Of the studies that did report a criterion, the majority used 80% (n = 12), 

five studies used 100%, two studies used 70%, and two studies used 90%. Nearly all 

studies had a least one participant that achieved the criterion after one session of support 
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(n = 16, 76%). Overall, average participants needed 3.3 sessions to meet criteria. This 

average may be inflated because for two studies participants did not meet criteria for 12 

sessions (Mouzakitis et al., 2015; Sanetti et al., 2015), and in one study a participant 

never met the criterion (Sanetti et al., 2014).  

 The vast majority of studies did not measure quality of implementation. Of the 

studies that did measure quality (n = 3; 6%), all used a rating form with a Likert scale 

(e.g. on a scale 1 to 5, how well the step was implemented).  

 In terms of measurement, fidelity was most commonly measured via researchers’ 

observations (n = 34; 71%) with 10 studies using permanent products, and three studies 

using indirect observations, such as video or audio recordings. Regarding student 

outcomes, the majority of studies did report some form of student outcome (n = 35, 73%) 

which was typically dependent on the type of intervention being implemented (e.g. math 

intervention would measure digits correct per minute, behavioral interventions would 

measure on-task behavior, etc.) 

Study Quality 

 Almost all studies (n = 47; 98%) included an operational definition of the 

independent and dependent variables. In regards to the baseline data, the majority of 

studies collected at least three data points (n = 45; 95%), however many studies did not 

have a stable baseline (n = 32; 67%). Intervention phases in studies typically did include 

at least four data points (n = 42, 89%) and results were replicated across situations (n = 

44, 94%).  
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Discussion  

Based on Collier-Meek et al.’s (2017) definition of antecedent and consequence-

based strategies to improve fidelity, the vast majority of research on these techniques 

focuses on consequence-based strategies, of which the majority assessed performance 

feedback. These findings are not surprising given that previous reviews have also found 

similar results with strong effects for performance feedback (Fallon et al., 2015; Noell et 

al., 2014; Solomon et al., 2012). Unfortunately, this strategy has been criticized in the 

literature for its time-intensive nature and lack of feasibility in school-based intervention 

work (Fallon et al., 2015; Sanetti et al., 2015; Sanetti et al., 2013). Furthermore, the 

majority of the studies in this review had researchers implementing the supports and did 

not assess the effectiveness or feasibility of having school-based personnel implement the 

supports. In studies that use researchers to implement performance feedback, the 

meetings are brief, ranging from 5 to 12 minutes (e.g. Codding et al., 2005; Kaufman, 

Codding, Markus, Shick Tyron, & Nagler Kyse, 2013; Noell et al., 1997) compared to 

when school-based personal implement the supports who report upwards of two hours per 

week managing fidelity data and providing performance feedback (Sanetti et al. 2013). 

That being said, Codding et al. (2005) found positive results of implementing 

performance feedback every other week. Additionally, many of the studies reviewed had 

participants reaching criterion levels of adherence with just one session of the fidelity 

support regardless of the frequency and immediacy of that support.  

However, there are still other consequence-based techniques, such as self-

monitoring, that are time efficient, require few resources, and are feasible in school 

settings. Only two studies in this review assessed self-monitoring on its own but 
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demonstrated promising results thus far (Mouzakitis et al., 2015; Pinkelman & Horner, 

2017). Other studies combined self-monitoring with procedures such as prompting and 

video self-monitoring (Belfiore et al., 2008; Pelletier et al., 2010; Petscher & Bailey, 

2006) which brought adherence up to criterion levels. While self-monitoring typically 

requires supplemental supports to be effective (Noell et al. 2014), more research should 

be conducted to assess what types of supplemental supports can be added to self-

monitoring to make it an effective fidelity support while maintaining its feasible nature.  

In regards to antecedent strategies, given that prevention is of paramount value 

(Cooper et al., 2007), perhaps more research into different types of antecedent strategies 

would be beneficial. First and foremost, explicit and direct training, otherwise known as 

BST, was only fully described in approximately 24% of the studies included in this 

review (n = 10) with the average across studies utilizing 64% of the BST steps. The most 

commonly omitted steps were modeling the intervention and providing opportunities to 

practice until mastery. These two steps are critical as they help consultees with skill 

acquisition and skill fluency, the first two steps within the instructional hierarchy 

(Haring, Lovitt, Eaton, & Hansen, 1978). Furthermore, within this study, only three types 

of antecedent strategies were examined which included two different types of 

implementation planning packages (Reinke et al., 2008; Sanetti et al., 2015), test driving 

and intervention choice (Dart et al., 2012), and prompting (Petscher & Bailey, 2006). 

Implementation planning as an antecedent strategy provides a time efficient and feasible 

fidelity support to be utilized in schools. Sanetti et al. (2015) stated that while 

consequence-based strategies require ongoing support, the implementation planning 

procedures outlined in her study only took one meeting that averaged 18-22 minutes in 
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length. However, studies that assessed implementation planning procedures alone only 

moderately improved adherence and participants did not reach criterion levels of 80%. 

With that said, it is questionable whether a criterion of 80% is necessary to produce 

positive outcomes.  

Criterion for Adherence 

 The majority of studies did not specify a criterion for adequate implementation 

nor for moving participants into different intervention phases. Even papers published in 

recent years do not report criteria despite this specificity representing best practices in 

single-case methodology (Gast & Ledford, 2014; Kratochwill & Levin, 2010). 

Additionally, when studies did define a criterion, a range of 70% to 100% was used 

throughout the studies highlighting disagreement in the literature for what constitutes 

adequate adherence. However, these findings are not necessarily alarming, given the 

mixed results in the literature (e.g. Durlak & Dupre, 2008; Perepletchikova & Kazdin, 

2006) as to exactly what levels of adherence are necessary to have optimal outcomes. 

Durlak and Dupre (2008) and Sanetti et al. (2015) both found evidence for positive 

student outcomes at just more moderate levels of fidelity. Additionally, as Durlak and 

Dupre (2008) suggest, more moderate levels of adherence leave room for program 

adaption which has found support in the literature for improved implementation and 

program outcomes (Blakely et al., 1987; McGraw et al., 1996). Teacher adaptations to 

their specific classroom context can increase acceptability which in turn may improve the 

sustainability of the intervention for long-term use (Dart et al. 2012). More recent 

empirical research such as Sanetti et al. (2015) and Klaft & Codding (2017) also support 

the notion that moderate levels of adherence still produce positive student outcomes.  
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Exposure to Fidelity Supports  

 Given the lack of time, personnel, and resources in many schools, it is important 

for fidelity supports to be feasible and time-efficient. Unfortunately, while many of the 

studies reviewed had positive results, the majority did not report the duration of these 

supports and when they were reported, there was a wide range of results from two to 22 

weeks. Additionally, in many of these studies, the support was provided either 

immediately after the observation or within the same day. Given that school 

psychologists often report lacking the time to support implementation fidelity (Cochrane 

& Laux, 2008), these practices are likely not feasible in the majority of school settings. 

However, as mentioned earlier, there is research to suggest that infrequent doses of the 

fidelity support produce positive outcomes (Codding et al. 2005). It is recommended that 

researchers continue to carefully report frequency, duration, and immediacy of the 

fidelity supports in order to ensure their feasibility in school-based intervention work.  

Quality of Implementation  

 The vast majority of studies in this review only measured adherence as their 

primary fidelity outcome. Despite the multi- dimensional nature of fidelity (Dane & 

Schneider, 1998; Sanetti & Kratochwill, 2009) and some recent research suggesting that 

quality of implementation positively affects student outcomes (Low et al., 2016), only 

three studies measured quality and all three used a Likert scale of rating how well each 

step was implemented (Oliver et al., 2015; Sanetti et al., 2015; Sanetti et al., 2014). One 

of these studies, Oliver at al. (2015), did not report the results of the quality measure due 

to no change in the construct throughout the different phases. This brings into question 

whether a Likert scale is an adequate measure of quality. Other methods of measuring 
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quality have been suggested, such as student engagement in the intervention (Low et al., 

2016) or the use of sub steps that are not necessary for primary intervention 

implementation, but denote more nuanced components (e.g. not just praising students, but 

providing behavior specific praise) (Gresham, 1989; Klaft & Codding, 2017). Further 

research into creating objective definitions of quality and valid measures of it are needed.  

Student Outcomes 

 The majority of studies included in this review did report some sort of student 

outcome. Typically, this was a behavior directly related to the intervention. However, 

many studies did not interpret the student outcomes as they related to fidelity of 

implementation. While there is some research that reports better student outcomes with 

higher levels of fidelity, there is also some recent research that challenges this, showing 

positive student outcomes occurring at more moderate levels of implementation (Gansle 

& McMahon, 1997; Perepletchikova & Kazdin, 2006; Sanetti et al., 2015). It is important 

to assess more closely how fidelity affects and moderates student outcomes, as it is 

possible more supports are being provided to bring fidelity up to the gold standard of 

80% even when positive student outcomes are occurring at much lower levels, suggesting 

that these intensive supports may not be necessary.  

Limitations 

 There are several limitations to this study. First, only single-case design studies 

were included in this review in order to ensure that studies were comparable (Franklin, 

Allison, & Gorman, 1996). There were several group design studies that manipulated 

procedural fidelity in some way and were consequently excluded (e.g. Benner, Nelson, 

Stage, & Ralston, 2011; Cook et al., 2012). Second, only school-based studies whose 
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primary participants were adults in the school (e.g. not parents) were included because 

teachers are typically primary implementers of behavioral interventions in their 

classrooms (Long et al. 2016) and this review sought to assess studies that involved their 

participation. Third, only studies that took place in K-12 educational settings were 

included, so studies taking place in preschools, for example, were not reviewed (e.g. 

Kaufman et al., 2013). Fourth, grey literature was not included because many 

dissertations that met inclusion criteria were unable to be accessed.  

Future Research 

 An important area for future studies would be to focus on assessing antecedent 

strategies for supporting high fidelity of implementation. The small amount of current 

research on these strategies is certainly promising and given the small time commitment 

most antecedent strategies take, like implementation planning and intervention choice, 

these could be promising and fruitful areas for research. Similarly, more research on 

different consequence-based strategies should be conducted. Performance feedback, 

considered one of the only evidence-based follow-up strategies, currently has a vast 

amount of research behind it (Fallon et al. 2015; Solomon et al. 2012) whereas techniques 

such as self-monitoring and video self-monitoring have very few studies that assess them. 

Given the feasible nature of self-monitoring as a follow-up support, more research to 

increase the effectiveness of it is recommended.  

` Another area for future studies would be to more closely examine student 

outcomes as they relate to level of fidelity. While 80% fidelity is the gold standard in the 

literature (Noell & Gansle, 2006), there are few empirical studies that support this  and 

there is more recent research that challenges this (Sanetti et al., 2015). Future research 
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should look at assessing student outcomes and fidelity concurrently, to see whether 

implementation supports are necessary.  

Conclusion 

 This study has reviewed the single-case literature on interventions designed to 

improve or maintain high fidelity in school-based intervention work. This is an ever 

increasingly important area of research as more and more schools adopt RTI models. An 

overwhelming amount of the research has focused on consequence strategies and of 

those, the majority utilize performance feedback. This highlights a paucity of research on 

antecedent strategies and other consequence-based follow-up strategies. Given that 

antecedent strategies and other follow-up strategies like self-monitoring are low cost in 

terms of time and resources, more studies should assess these techniques. Additionally, 

while quality, one of the dimensions of fidelity, has been highlighted as an important 

aspect of fidelity, very little research has been done assessing how to define or measure 

this construct. Preliminary research, such as Low et al. (2016), has shown that quality of 

implementation has an effect on student outcomes. Finally, there is mixed evidence for 

the use of an 80% criterion for adherence to produce positive program outcomes and 

more research should assess student outcomes as they relate to fidelity of 

implementation. Overall, this review has provided an analysis of the current research and 

highlights avenues for future studies.   
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Figure 1. Search results and exclusion by gate 
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Table 1 

Demographic Data of Included Studies 

Characteristic  

(n = number of studies that reported the 

characteristic) 

n % 

Setting (n = 26)   

Public School 18 69% 

Private School 1 4% 

Alternative/Day Treatment 7 27% 

Urbanicity (n = 21)   

Rural 3 14% 

Urban 10 48% 

Suburban 6 29% 

Multiple Schools 2 9% 

Classroom (n = 40)   

General 18 45% 

Special Education 9 23% 

Self-Contained 10 25% 

Other 3 7% 

Type of Teacher Included (n = 40)   

General Education 19 48% 

Special Education 12 30% 

Combination 6 15% 

Other 3 7% 

Implementers Race, Gender   

Non-white (n = 20) 11 55% 

Female (n = 40) 124 76% 

Students’ Race, Gender   

Non-white (n = 16) 45 57% 

Female (n = 30) 71 49% 
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Table 2 

Characteristics of the Identified Studies’ Fidelity Supports and Measurement for Consequence Based Strategies 

Citation 
Intervention 

Characteristics 

Type of 

Fidelity 

Supports 

Used 

Fidelity 

Measuremen

t Method 

Immediacy 

of Support 

# sessions for 

implementer 

to reach 

criterion 

Treatment 

Duration 

Treatment 

Frequency 

Quality 

Measured? 

Student 

Outcomes 

Measured? 

Auld et al. 

2010 

Behavioral, 

Group 
PfB 

Direct 

Observation 
1 week N/A 1-4 weeks Weekly No Yes 

Belfiore et 

al. 2008 

Behavioral, 

Individual 
VSM 

Direct 

Observation 
Immediate 1-4 N/R N/R No No 

Codding et 

al. 2005 

Behavioral, 

Individual 
PfB  

Direct 

Observation 
Same Day N/R 

8-22 

weeks 

Every 

other 

week 

No No 

Codding et 

al. 2008 

Behavioral, 

Group 
Pfb 

Direct 

Observation 

Following 

Day 
N/A 4 months 

2-3 times 

per week 
No No 

Cossairt et 

al. 1973 

Behavioral, 

Individual 

PfB with 

Praise 

Direct 

Observation 
Immediate N/A N/R N/R No Yes 

DiGennaro 

et al. 2005 

Behavioral, 

Individual 
PfB and MC 

Direct 

Observation 
Same Day 2-4 N/R 

Each 

Session 
No Yes 

Duhon et al. 

2009 

Academic, 

Individual 
Public PfB 

Permanent 

Products 
1 week 1-4 N/R N/R No Yes 

Gilbertson et 

al. 2007 

Academic, 

Group 

Response 

Dependent 

PfB 

Permanent 

Products 

Following 

Day 
1-2 N/R N/R No Yes 

Gross et al. 

2014 

Behavioral, 

Individual 
PfB & DR 

Permanent 

Products 
Same Day 1 N/R 

Daily to 

Weekly 
No Yes 
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Hagermoser 

Sanetti et al. 

2013 

Behavioral, 

Individual and 

Group 

PfB 
Permanent 

Products 
1 week 1 N/R Weekly No Yes 

Hagermoser 

Sanetti et al. 

2007 

Behavioral, 

Individual 

Pfb and 

Visual 

Graphing 

Direct 

Observation 
Immediate 3 N/R 

Each 

Session 
No Yes 

Hawkins et 

al. 2011 

Behavioral, 

Group 

VSM and 

PfB 

Video 

Recordings 

Following 

Day 
N/A N/R N/R No Yes 

Jones et al. 

1997 

Behavioral, 

Individual 
PfB 

Direct 

Observation 
Immediate N/A 4-5 weeks 

3 times 

per week 
No Yes 

LaFleur et 

al. 1998 

Behavioral, 

Group 
Delayed PfB 

Direct 

Observation 
Immediate N/A N/R N/R No No 

Leach et al. 

1999 

Behavioral, 

Group 

Outcome vs. 

Process PfB 

Direct 

Observation 
Immediate N/A 13 weeks 

4 times 

per week 
No Yes 

Maggin et 

al. 2012 

Behavioral, 

Group 
PfB 

Direct 

Observation 
Immediate 1 3 months 

3 times 

per week 
No Yes 

McKenney 

et al. 2015 

Behavioral, 

Individual 
PfB 

Direct 

Observation 
Immediate 1-2 N/R 

1 time per 

week 
No No 

McKenney 

et al. 2013 

Behavioral, 

Individual 
PfB 

Direct 

Observation 
Immediate N/A N/R 

Each 

Session 
No Yes 

Mesa et al. 

2005 

Behavioral, 

Group 
Visual PfB 

Direct 

Observation 

Following 

Day 
N/A N/R Daily No Yes 

Minor et al. 

2014 

Behavioral, 

Individual 

PfB & 

Problem 

Solving 

Consultation 

Direction 

Observation 
N/R N/A N/R N/R No No 
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Mortenson 

et al. 1998 

Behavioral, 

Individual 
PfB 

Permanent 

Products 
1 week N/R N/R 

1 time per 

week 
No Yes 

Mouzakitis 

et al. 2015 

Behavioral, 

Individual 
SM and PfB 

Direct 

Observation 
Same Day 1-12 N/R 

Each 

Session 
No Yes 

Myers et al. 

2011 

Behavioral, 

Group 

PfB, 

Intensity 

Dependent 

Direct 

Observation 

Immediacy 

dependent 

on fidelity 

levels 

N/A N/R 
1 time per 

week 
No Yes 

Noell et al. 

1997 

Behavioral, 

Individual 
PfB  

Permanent 

Products 
Same Day N/A N/R Daily No Yes 

Oliver et al. 

2015 

Behavioral, 

Group 
SM and PfB 

Direct 

Observation 
Immediate 1 

17-30 

days 
N/R Yes No 

Pelletier et 

al. 2010 

Behavioral, 

Individual 
VSM 

Video 

Recordings 
N/R N/A N/R N/R No No 

Pinkelman et 

al. 2017 

Behavioral, 

Individual  
SM 

Direct 

Observation 
N/R N/A N/R N/R No Yes 

Reinke et al. 

2007 

Behavioral, 

Individual 
Visual PfB 

Direct 

Observation 
Same Day N/A N/R Daily No Yes 

Rodriguez et 

al. 2009 

Behavioral, 

Individual  
PfB 

Direct 

Observation 
Immediate N/A N/R 

3 times 

total 
No Yes 

Sanetti et al. 

2014 

Behavioral, 

Group 
PfB 

Permanent 

Products 
1 week 1-2 3-7 weeks 

1 time per 

week 
No Yes 

Scheeler et 

al. 2006 

Academic, 

Individual 

Immediate 

PfB 

Direct 

Observation 
Immediate N/A N/R 

2-3 times 

per week 
No Yes 

Simonson et 

al. 2010 

Behavioral, 

Group 
PfB 

Direct 

Observation 
Same Day N/A N/R Daily No No 
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Sutherland 

et al. 2000 

Behavioral, 

Group 
PfB 

Direct 

Observation 
Same Day N/A N/R 

3 times 

per week 
No Yes 

Witt et al. 

1997 

Academic, 

Individual 
PfB 

Permanent 

Products 
Same Day N/A N/R Daily No Yes 

Zoder-

Martell et al. 

2013 

Academic, 

Individual 

Graphed vs. 

Verbal PfB 

Recordings, 

Permanent 

Products 

1-3 Days N/A N/R N/R No Yes 

Note. VSM = Video Self-monitoring; PfB = performance feedback; DR = directed rehearsal; MC = meeting cancelation; SM = self-monitoring. 
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Table 3 

Characteristics of the Identified Studies Fidelity Supports and Measurement for Antecedent Strategies 

Citation 
Intervention 

Characteristics 

Type of Fidelity 

Supports Used 

Fidelity 

Measurement 

Method 

Immediacy of 

Support 

# sessions 

for 

implementer 

to reach 

criterion 

Treatment 

Duration 

Treatment 

Frequency 

Quality 

Measured? 

Student 

Outcomes 

Measured? 

Cohrs et 

al. 2016 

Behavioral, 

Group 

Goal Statement 

Specificity 

Direct 

Observation 

N/A 
N/A N/R N/R No No 

Dart et 

al. 2012 

Behavioral, 

Individual 

Test-drive and 

Intervention 

Choice 

Direct 

Observation 

N/A 

N/A N/R N/R No Yes 

Gann et 

al. 2016 

Behavioral, 

Group 

Functional 

Analysis 

Direct 

Observation 

N/A 
4 20 days N/R No Yes 

Sanetti et 

al. 2014 

Behavioral, 

Group 

Implementation 

Planning 

Direct 

Observation 

N/A 
1-Never N/R Once Yes Yes 

Sanetti et 

al. 2015 

Behavioral, 

Individual 

Implementation 

Planning 

Direct 

Observation 

N/A 
1-4 N/R Once Yes Yes 
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Table 4 

Characteristics of the Identified Studies’ Fidelity Supports and Measurement for studies that combined Antecedent and Consequence Strategies 

Citation 
Intervention 

Characteristics 

Type of Fidelity 

Supports Used 

Fidelity 

Measurement 

Method 

Immediacy of 

Support 

# sessions 

for 

implementer 

to reach 

criterion 

Treatment 

Duration 

Treatment 

Frequency 

Quality 

Measured? 

Student 

Outcomes 

Measured? 

DiGennaro 

Reed et al. 

2010 

Behavioral, 

Individual 
VM and PfB 

Direct 

Observation 
Same Day N/A N/R N/R No No 

DiGennaro 

et al. 2007 

Behavioral, 

Individual 

PfB, GS, DR, 

MC 

Direct 

Observation 
Following Day N/A N/R N/R No Yes 

Martens et 

al. 1997 

Behavioral, 

Individual 
GS and PfB 

Direction 

Observation 
Following Day N/A N/R N/R No Yes 

Noell et al. 

2002 

Behavioral, 

Individual 

Data Review, 

Planning, PfB 

Permanent 

Products 
Same Day 1 N/R Daily No Yes 

Petscher et 

al. 2006 

Behavioral, 

Group 

Prompting and 

SM 

Direct 

Observation 
Immediate 1 N/R 

1-3x per 

day 
No No 

Reinke et 

al. 2008 

Behavioral, 

Group 

Implementation 

Planning, SM, 

PfB 

Direct 

Observation 
1-3 Days N/A N/R Daily No Yes 

Sanetti et 

al. 2015 

Behavioral, 

Group 

Implementation 

Planning, PfB 

Audio 

Recordings 
N/R 1-12 N/R Once No Yes 

Sanetti et 

al. 2009 

Behavioral, 

Group 

Implementation 

Planning, SM 

Permanent 

Products 
1 week 1-5 10 weeks 

1x per 

week 
No Yes 

Note. VM = Video-modeling; PfB = performance feedback; GS = goal setting; DR = directed rehearsal; MC = meeting cancelation; SM = self-monitoring
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Chapter 3 

Promoting Teacher’s Fidelity of Implementation of Class-wide Behavior Management 

using Behavioral Skills Training 

Management of classroom behavior is one of the primary responsibilities of 

teachers, yet they report that they receive little to no training in this area (Long et al., 

2016). When a teacher struggles with classroom management, disruptive behavior can be 

a time consuming task that reduces instructional time (Reinke et al., 2007). Additionally, 

research has established that classrooms with poor behavior management have a variety 

negative outcomes for students, including long-term increases in aggressive and 

disruptive classroom behavior (Kellam et al., 1998). While higher fidelity of 

implementation of classroom behavior management techniques has been closely linked to 

increased positive student outcomes (Durlak & Dupre, 2008), many teachers struggle to 

implement these interventions consistently and with high fidelity, with many showing a 

sharp decrease in fidelity once supports are withdrawn (DiGennaro Reed & Codding, 

2014).  

Procedural Fidelity 

Given the widespread adoption of a Response to Intervention (RTI) model in 

schools, having a strong foundation of classroom management within a school is critical 

to adequate data-based decision making when deciding if students need more 

individualized behavior supports (Partin et al., 2009; Sugai & Horner, 2006). Because of 

this, supporting teachers’ fidelity of implementation of classroom management 

techniques is becoming increasingly important. Furthermore, researchers have asserted 
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that fidelity is a complex construct that contains multiple dimensions which each affect 

student outcomes. Sanetti and Kratochwill (2009) provided an in-depth summary into the 

several conceptual models that researchers have posed on the multidimensional nature of 

procedural fidelity and the components contained within (Dane & Schneider, 1998; Jones 

et al., 2008; Power et al., 2005; Waltz et al., 1993). They found that the most common 

dimensions identified in these models include: (a) adherence (Dane & Schneider, 1998; 

Jones et al., 2008; Power et al., 2005; Waltz et al., 1993), (b) exposure (c) quality, (d) 

participant responsiveness, and (e) program differentiation (Dane & Schneider, 1998; 

Jones et al., 2008; Power et al., 2005). The dimensions assessed in this study, adherence, 

quality, and engagement, are described below.  

Adherence. Adherence is the most common form of fidelity measured within the 

literature (DiGennaro Reed & Codding, 2014) and it can be described as whether 

intervention components are being delivered as expected (Dane & Schneider, 1998; 

DiGennaro Reed & Codding, 2014). Adherence has been measured by breaking down an 

intervention into its component steps, computing the number of steps actually 

implemented, and comparing that number to the total number of steps expected to be 

implemented. Typically, adherence is measured as a percentage and within the procedural 

fidelity literature implementing 80% of the intervention steps has been used as the golden 

standard to determine adequate implementation (Noell & Gansle, 2006; Klaft & Codding, 

2018). However, this guideline does not consider whether or not the active ingredients of 

specific interventions are being implemented (Sanetti, Collier-Meek, Long, Byron, & 

Kratochwill, 2015). Additionally, current literature provides mixed results of the 

relationship between fidelity and student outcomes, with some studies showing better 
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outcomes at high levels of fidelity and other studies demonstrating positive outcomes at 

just moderate levels of fidelity (Durlak & Dupre, 2008; Perepletchikova & Kazdin, 

2006).  

Quality. Quality of implementation on the other hand is a measure of the aspects 

of intervention delivery that are not directly related to the implementation of the 

intervention content (Dane & Schneider, 1998). Quality of implementation may be an 

important aspect to measure due to the fact that an individual can adhere to a particular 

intervention, but they may do so in in an unengaging or incompetent way (Gresham, 

2009). For example, behavior specific praise is generally considered higher quality praise 

than general praise statements (Brophy, 1983). Overall there is a paucity of research on 

how to measure quality as well as what effects quality of implementation has on student 

outcomes. Very recent studies, such as Low, Smolkowski, and Cook (2016), 

demonstrated a positive relationship between quality and student outcomes, while others 

were unable to determine a relationship due to little variability throughout the study 

(Oliver et al., 2015). Gresham, MacMillan, Beebe-Frankenberger, and Bocian (2000) 

suggested that the use of sub-steps on adherence checklists may be a useful way of 

assessing the more nuanced and qualitative steps within an intervention. More recent 

studies on quality of implementation typically use a rating scale to measure how well 

intervention steps are implemented. In two studies, quality was measured separately from 

adherence using a 5-point Likert rating scale for each step asking raters to indicate how 

well the step was implemented (Sanetti et al., 2015; Sanetti, Collier-Meek, Long, Kim, & 

Kratochwill, 2014).  Oliver, Wehby, and Nelson (2015) used a similar technique except 

that they asked raters to assess how fully each step was implemented. Reyes, Brackett, 
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Rivers, Elbertson, and Salovey (2012) measured quality by assessing implementer buy-in 

and attitude towards the program using a Likert-scale as well. Finally, one study defined 

high-quality implementation as above average dosage, above average fidelity, and strong 

engagement with students (Low, et al., 2016). These studies illustrate that there is not yet 

consensus on defining and measuring quality of implementation. Given the variability in 

what measures are used and how much change is seen in the construct, research needs to 

be done to assess not only which technique captures quality of implementation best (e.g. 

Likert scale or sub-steps) but also which technique is most closely related to the student 

outcomes.  

Engagement. Participant engagement refers to the degree to which a participant 

is responsive to the intervention (Dane & Schneider, 1998). This can also include 

participants’ varying levels of involvement and enthusiasm for the intervention (Dane & 

Schneider, 1998) Student engagement in an intervention is important because it involves 

the participants’ adherence to the treatment and their use of targeted skills (Schulte et al., 

2009). Research has demonstrated that students who are more invested in an intervention 

experience better outcomes (Low et al., 2016; Ringwalt et al., 2009).  

Strategies to Promote Procedural Fidelity 

It is widely recognized by experts that providing teachers with didactic training on 

various class-wide management strategies does not lead to sustained implementation 

(Collier-Meek et al., 2018; DiGennaro Reed & Codding, 2014; Sanetti et al., 2015). 

Furthermore, research has found that without other types of consultative supports, fidelity 

typically demonstrates a sharp decline immediately following training (DiGennaro Reed 

& Codding, 2014), indicating a need for supplemental consultative supports. Collier-
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Meek, Sanetti, and Fallon (2017) defined these supplemental consultative supports as 

falling into two categories: (a) antecedent strategies, which happen prior to 

implementation; and (b) consequence strategies, which happen following 

implementation. Antecedent strategies are techniques that focus on environmental 

conditions and stimulus changes that precede implementation (Collier-Meek et al., 2017) 

and can be viewed as procedures that actively prevent drops in fidelity of 

implementation. On the other hand, consequence strategies occur after intervention 

training has occurred and follow the teachers’ engagement in the intervention (Collier-

Meek, Sanetti, et al., 2017). 

Consequence strategies include: (a) performance feedback, which is the most 

commonly seen support and has the richest body of literature that demonstrates strong 

effects on fidelity (Noell et al., 2014; Solomon et al., 2012), (b) self-monitoring and 

video self-monitoring (Belfiore et al., 2008; Mouzakitis et al., 2015), and (c) negative 

reinforcement (DiGennaro et al., 2005a). Of these, performance feedback has been 

extensively studied and is the most commonly used strategy and currently demonstrates 

the strongest effects for increasing and maintaining intervention fidelity Although 

performance feedback is an effective strategy for improving and maintaining high levels 

of fidelity (Fallon, Collier-Meek, Maggin, Sanetti, & Johnson, 2015; Noell et al., 2014; 

Solomon et al., 2012), it has received criticism for its lack of feasibility within school 

settings due to its time intensive nature, lack of maintenance once it is withdrawn, and 

difficulty identifying individuals within a school to sustain this strategy (Gresham, 1989; 

Noell et al., 2005). Furthermore, by definition, consequence strategies are used reactively 

– only being used once fidelity of implementation has already decreased. 
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Given that the one of the core tenets of an MTSS framework is prevention, 

investigating strategies that seek to prevent drops in fidelity, such as antecedent 

strategies, may be of more benefit when implementing evidence-based strategies in 

schools. Antecedent strategies include: (a) behavioral skills training, which provides 

direct training to consultees and includes modeling, role-play, opportunities for practice, 

and feedback, (a) implementation planning, which involves a collaborative approach 

between the consultant and consultee in identifying an acceptable intervention, planning 

detailed logistics, and identifying barriers and solutions (e.g. Sanetti et al., 2015), (b) test-

driving interventions, which involves allowing teachers to sample several different 

intervention choices, and (c) providing intervention choice by letting teachers choose an 

intervention, (d) prompting, which involves using different techniques to prompt teachers 

to implement such as using a pager or emails, (e) and goal setting in which consultants 

and teachers identify goals for implementation each day (Cohrs et al., 2016; Collier-

Meek, Fallon, & DeFouw, 2017b; Collier-Meek, Sanetti, et al., 2017; Dart et al., 2012; 

Reinke et al., 2008; Sarokoff & Sturmey, 2008). Of these, behavioral skills training may 

offer a number of advantages including a reasonable time investment up front, utilization 

of evidence-based training practices (e.g. explicit instruction, role-play, modeling, and 

feedback), and potentially little to no need for supplemental consequence-based strategies 

following training (Sarokoff & Sturmey, 2008) 

Behavioral Skills Training  

Behavioral Skills Training (BST) is based on the instructional hierarchy of 

learning which includes acquisition, fluency, generalization, and adaptation. The first step 

in BST is providing a consultee with instructions and modeling of the intervention 
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(acquisition). Then consultees are provided with opportunities to practice with feedback 

(fluency). Finally, these skills are generalized to the setting in which they will be used 

and adapted as needed (generalization and adaptation) (Fallon et al., 2017; Sarokoff & 

Sturmey, 2008). Current research assessing the effectiveness of BST has demonstrated 

strong effects. In a systematic review conducted by Fallon et al. (2017), it was 

determined that BST is an evidence-based practice per What Works Clearinghouse 

guidelines. However, in this review the majority of studies still required follow-up 

fidelity supports and few studies assessed the use of BST with classwide behavioral 

interventions. In particular, BST has been studied extensively in its effectiveness for 

training staff to use Discrete Trial Teaching (DTT). For example, Sarakoff and Sturmey 

(2004) successfully used BST to train staff on the use of DTT.  In this study, adherence to 

the intervention procedures increased from a baseline rate of 39-50% to 95-100% after 

BST was implemented. Similar effects were found in Sarakoff and Sturmey (2008), with 

large increases in adherence to DTT after the use of BST procedures. In another study by 

(Fetherston & Sturmey, 2014), BST was successfully used to train staff to use DTT as 

well as Incidental Teaching, bringing adherence from baseline levels of 20-50% to 90-

100%. In Sawyer, Crosland, Miltenberger, and Rone (2015), researchers successfully 

used BST to train three parenting skills to caregivers and observed these skills to 

generalize to other naturally occurring routines as well as improvements in the children’s 

behaviors. In Sawyer et al. (2017), the researchers used BST to train pre-service teachers 

on the use of evidence-based practices such as constant time delay, differential 

reinforcement, DTT, functional communication training, naturalistic intervention, least-

to-most prompting, and response interruption/redirection. A pre- and post-test design was 
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utilized to compare participant performance before and after BST exposure. Results 

demonstrated strong effects for BST, with average adherence increases of 75% after 

exposure to BST.  

While the above studies have demonstrated strong effects for the use of BST, they 

are limited in several ways. First, none have utilized BST to train individuals in the 

implementation of group or class-wide interventions. Secondly, all of the studies 

described above have focused on training consultees to implement individualized 

interventions in which staff or parents work one-on-one with children. Finally, the 

breadth of interventions trained using BST in these studies is largely limited to the use of 

DTT in specialized treatment facilities for students with severe developmental 

disabilities. 

Good Behavior Game 

Utilizing BST to train teachers on evidence-based classroom management 

practices, like the Good Behavior Game (GBG), may be recommended to prevent drops 

in fidelity of implementation due to the relatively simple procedures that the intervention 

entails. The GBG uses group contingency procedures and positive reinforcement to 

decrease disruptive behavior and increase academic engagement (Barrish, Saunders, & 

Wolf, 1969). Several meta-analyses and literature reviews have been conducted that 

establish the Good Behavior Game as an evidence-based classroom management 

practice, as well longitudinal studies showing positive effects through adulthood 

(Bowman-Perrott et al., 2016; Flower et al., 2014; Kellam et al., 2008; Tingstrom et al., 

2006). Furthermore, assessing teachers’ perceptions of their ability to implement this 

intervention may be an important variable to measure due to previous research indicating 
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that higher teacher self-efficacy may contribute to better adoption and implementation of 

new interventions (Ghaith & Yaghi, 1998; Guskey, 1988). 

Purpose 

This study seeks to extend previous research and assess using BST to improve the 

adherence and quality of teachers’ implementation a class wide behavioral management 

intervention. The following research questions were answered:  

1. Does the use of BST improve adherence and/or quality of a class-wide 

behavioral management intervention to criterion levels (80%)? 

2. Do teachers maintain high levels of adherence and/or quality once support is 

faded? 

3. Following implementation, are improvements observed in student levels of 

academic engagement and disruptive classroom behavior? 

Additionally, the following exploratory question was assessed: Which measure of quality, 

Likert scale or substeps, is most closely correlated to student outcomes?  

Methods 

Participants and Setting 

This study took place in an urban elementary school located in the Midwestern 

region of the United States. The school the study took place in was similar to district 

demographics which consisted of approximately 58.3% White students, 24.9% Hispanic 

students, 7.3% African American students, 6.6% biracial students, 2.2% Asian/Pacific 

Island students, and 0.7% American Indian students. Approximately 49.9% of students in 

the district were eligible for free and reduced lunch, 15% of students received special 

education services, and 5% of students were English Language Learners.  Four teachers 
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were recruited by referral from the school principal. The researcher then met with each 

teacher individually to discuss the details and purpose of the study, the criteria to 

participate in the study, and offered a $25 gift card to participate. Verbal and written 

consent was obtained from all teachers. See Table 1 for demographic data for each 

teacher.  

Criteria to participate in the study was: (a) teacher self-reports difficulty 

managing their classroom and (b) initial observations (conducted by the researcher) 

indicate low levels of academic engagement in the classroom and/or high levels of 

disruptive behavior. Classroom level data was collected on students using a round robin 

method of observation (Reinke, Herman, et al., 2011) with momentary and partial 

interval recording. Momentary recording is most useful for continuous behavior (e.g. 

academic engagement) and partial interval recording is most useful for recording 

occurrence and nonoccurrence of behaviors (e.g. disruptive behavior) (Gast & Ledford, 

2014). 

Class-wide Intervention 

 The Good Behavior Game (GBG) was selected for use in this study. In this study 

the GBG was applied using a positive reinforcement procedure which has been found to 

not only have similar results as original iterations of the GBG, but also increases the 

social validity of the intervention (Tanol, Johnson, McComas, & Cote, 2010). Prior to 

implementation, teachers created a space on the board to keep track of points, list the 

rules of the game, and list the prizes. In this study, teachers were asked to play the game 

as a whole class of students versus the teacher. Teachers introduced the game by 

reviewing the rules of the game, the prizes that students could earn, and answering 
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questions from the students as needed. While the game was being played, teachers would 

distribute points to either team. If students were engaging in good behavior as determined 

by the rules set by the teacher (e.g. raising their hands, sitting at their desks), the students’ 

team earned a point. If students were breaking the rules, the teacher earned a point. At the 

end of the session, the difference between the students’ points and the teachers’ points 

were calculated to determine which prize students won. For example, if the teacher 

earned four points and the students earned nine points, the students won by five points.  

Each teacher chose three prizes, which were tiered to place the high value prizes as 

needing the most points, and lower value prizes needing fewer points. Students needed to 

beat the teacher by a predetermined amount of points to receive each prize. If the students 

did not beat the teacher, no prizes were given.    

Materials 

 The materials for this study consisted of a training packet that was given to 

teachers during the Behavioral Skills Training (BST). This packet included a written 

description of the intervention and the listed intervention steps. Other materials included 

a space to keep track of points in the teachers’ classroom (such as a space on the dry 

erase board or a separate portable dry erase board) and prizes for students. Prizes were 

developed via consultation with each teacher. Teachers were encouraged but not required 

to select low to no cost prizes in order to increase the feasibility and sustainability of the 

intervention. All four teachers selected a variety of no-cost prizes for their classrooms 

which included extra free-time, fun Friday activities, iPad time, and extra time to play 

outside.  
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Independent Variable 

 The independent variable in this study was the use of BST to train teachers on the 

use of a class wide behavioral intervention. Similar to Sarakoff and Sturney (2008), the 

steps utilized in this study were as follows: (a) teachers were provided with written and 

verbal description of the intervention, (b) teachers were provided with a written list of 

intervention steps (nine adherence steps and nine quality substeps, however teachers were 

not told of any differences between steps), (c) the researcher reviewed each step with the 

teacher and provided operational definitions, (d), the researcher then modeled 

intervention implementation, and (e) teachers were provided with one session of in-vivo 

practice in which the researcher observed their implementation with their class and 

provided feedback immediately afterwards which consisted of what went well and areas 

for improvement, if any. Prompting for questions from teachers was done during training. 

Total training time for each teacher ranged from 45 to 60 minutes, including the in-vivo 

practice. 

Dependent Measures 

The dependent measures in this study include: (a) adherence, (b) quality, (c) 

student academic engagement, (d) student disruptive behavior, and (e) teacher self-

efficacy.  

Adherence. Adherence was defined as the degree to which a trained individual 

implements the intervention steps as designed (DiGennaro et al., 2007). This checklist 

was completed by the researcher following direct observations of intervention 

implementation. Adherence steps included procedures that were outlined by Barrish et al 

(1969) as core components of the GBG such as introducing the game, reviewing the 
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rules, and indicating how each team earns points, for a total of nine steps Adherence was 

calculated by dividing the number of steps fully implemented by the total number of steps 

teachers had the opportunity to exhibit and multiplying by 100 to acquire the percentage 

of steps correctly implemented (Mouzakitis et al., 2015).  

Quality. Quality was measured in two ways: the use of a Likert scale and 

substeps for implementation. A Likert scale was included next to each adherence step on 

the implementation checklist in which the observer assessed how well the step was 

implemented on a scale of 1-5. For the substeps measure, substeps were developed based 

on Gresham et al.'s (2000) recommendations to track the more nuanced and qualitative 

steps within the GBG. For example, the GBG requires that points be delivered to 

students. Research has shown that the manner in which points are delivered impacts 

outcomes, therefore applying the following is important: (a) explicit rule setting that 

includes examples, modeling, and/or role playing (Grossman, 2003; Witt, 

VanDerHeyden, & Gilbertson, 2005), (b) ensuring rules and points are visible to students 

at all times so that they may track their progress (Reinke, Herman, et al., 2011); (c) a 3:1 

ratio of praise to reprimands (Shores, Cegelka, & Nelson, 1973), (d) behavior specific 

praise and reprimands (Brophy, 1983), and (e) adaptations of the intervention, when 

necessary, to keep students motivated (Reinke, et al., 2011). A total of nine sub-steps 

were developed and measured. These sub-steps were rated using the checklist identical to 

how adherence was calculated but by calculating the number of quality steps fully 

implemented. This number was divided by the total number of quality steps in the 

protocol and multiplied by 100 to yield a percentage (refer to Appendix A for the 

checklist) 
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 Student Engagement in the Intervention. The first author developed a Likert 

scale to measure students’ engagement in the class-wide behavior intervention being 

implemented by the teacher. At the end of each observation, the researcher assessed 

students’ level of engagement in the intervention on a scale ranging from 1 (Not at all) 

and 5 (Always). Student engagement in the intervention was defined as students 

demonstrating active participation in the game such as students having reactions when 

points were given to either team (e.g. gasping, vocalizations, facial expressions, counting 

points, watching the points board),   reminding other students of rules, or reminding the 

teacher to give points to either team.  

Student academic engagement and disruptive behavior. Data on academic 

engagement was obtained by the first author via direct observations using momentary 

time sampling procedures with 5-s intervals and a round robin method (Reinke, Herman, 

et al., 2011). Academic engagement was defined as the student attempting or correctly 

demonstrating the assigned/approved activity in the absence of disruptive behavior 

(Reinke et al., 2011). Students’ disruptive behavior was obtained by the first author via 

direct observations using a frequency count within a 10-min observation (Reinke et al. 

2011). Disruptive behavior was defined as statements or actions of individual students or 

groups that interfere with ongoing class activities (Reinke et al. 2011) (See Appendix B).  

 Self-Efficacy. Pretest measures of teachers’ self-efficacy was assessed using the 

Implementation Beliefs Assessment (IBA) which measures teachers’ perceptions of an 

intervention and their ability to implement it (Sanetti et al., 2015) (See Appendix C). The 

IBA provides scores on two main areas: outcome expectations and self-efficacy. This 

measure contains 19 items that are rated on a 7-point Likert scale ranging from 1 
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(completely disagree) to 7 (completely agree), with high scores indicating higher self-

efficacy and outcome expectations. A large scale validation study demonstrated that the 

IBA had adequate internal consistency through exploratory and confirmatory factor 

analysis, with reliability ranging from .85 to .97 (Sanetti, Long, Neugebaur, & 

Kratochwill, 2012). 

Design and Analysis 

 A multiple probe design was used to assess the effectiveness of the BST 

procedures. Similar to DiGennaro et al. (2007), the phases were as follows: (a) a pre-

training baseline to assess whether teachers were already utilizing any components of the 

target intervention in their classroom, (b) an in-vivo training point collected during 

training, (c) the post BST phase and (d) fading of supports. Teachers were randomly 

assigned to the order in which they were trained on GBG procedures by utilizing a web-

based application (https://www.random.org/lists/) and inputting the list of teachers to be 

randomized (Kratochwill & Levin, 2010).   

 Data was analyzed using visual analysis of trend, level, and variability during 

phases and when phases changed (Gast & Ledford, 2014). Level changes between phases 

were assessed by visually inspecting the magnitude in difference between the last point in 

the baseline phase and the first point in the treatment phase. Trend and variability were 

assessed by visually inspecting overall patterns in the data during phases and determining 

whether trends were accelerating, decelerating, or stabilizing (Gast & Ledford, 2014).  

Effect sizes were calculated using Tau-U (Tarlow, 2016) for both adherence, 

quality as measured by sub-steps, student academic engagement, and rates of student 

disruptive behavior by comparing the post-BST phase to the pre-training baseline. This 
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effect size was selected due to the ability to control for unstable baseline data (Parker, 

Vannest, & Davis, 2011). An effect size of .20 to .49 was interpreted as weak, an effect 

size of .50 to .69 was interpreted as moderate, and anything greater than .70 was 

interpreted as large. 

 Nonparametric correlational analyses were also conducted using a Spearman’s 

Rho coefficient calculator (Stangroom, 2019) to determine the relationships between 

adherence, quality, student academic engagement, and student disruptive behavior. 

Correlations of 0.00 – 0.19 were interpreted as very weak, correlations of 0.20 – 0.39 

were interpreted as weak, correlations of 0.40 – 0.59 were interpreted as moderate, and 

anything greater than .80 was interpreted strong. 

Procedures 

 Pre-training baseline. Similar to DiGennaro et al. (2007), all teachers were 

observed for three data points and asked to teach and manage their classrooms in 

accordance with their own classroom management procedures. During this phase, the 

researcher observed each teacher using the Good Behavior Game implementation 

checklist to assess whether teachers were already implementing any components of the 

intervention. During the pre-training baseline, teachers had not yet been trained on the 

GBG procedures. Baseline data on student academic engagement and disruptive 

behaviors were also collected for the three observations. Consistent with a multiple probe 

design (Gast & Ledford, 2014), three additional data points were collected across three 

days, immediately prior to moving a teacher to the treatment phase. 

 In-Vivo Training. In this phase, the Behavioral Skills Training (BST) model 

(Sarokoff & Sturmey, 2008) was used to train teachers on the intervention. This model 



64 

 

 

 

includes: (a) a description of the intervention, (b) written protocol on the intervention 

steps, (c) modeling of the intervention by the researcher, (d) giving the teacher 

opportunities to practice the intervention via role-play, and (e) feedback being provided 

to the teacher as they implement the intervention with students. These steps are repeated 

until the teacher demonstrates mastery which is measured by 100% implementation of the 

intervention steps. All teachers only required one session of training to reach mastery. 

During this phase, one in-vivo training point was collected of the teachers’ adherence and 

quality to the intervention as they practiced the intervention with their class.   

 Post-BST. During this phase, teachers chose a specific time during the day to 

implement the GBG. Teachers continued to implement the intervention and were 

observed in-person by the researcher three days per week for 15-min at the agreed upon 

time. Data on teachers’ adherence and quality, as well as data on student academic 

engagement and disruptive behavior were collected throughout this phase.  

 Fading Phase. In this phase, the researcher observed the teacher one day per 

week on a randomly chosen day, but still at the agreed upon time. Teachers were not told 

which day of the week they would be observed (Codding, Livanis, Vaca, 2008).   

Inter-observer Agreement 

 Inter-observer agreement on adherence and quality was collected across 20% of 

the sessions for each teacher. Two independent observers were trained on the use of the 

intervention checklist by the researcher. Checklists were compared on a step-by-step 

basis between the independent observers and the researcher’s responses. Agreement was 

calculated by dividing the number of agreements plus disagreements and then 

multiplying by 100 to obtain a percentage. 
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Results 

 Figure 1 illustrates adherence, quality, student engagement and, student disruptive 

behavior by phase for all teachers. Descriptive data on adherence and quality by phase 

can be found in Table 2.  

Effects of Behavioral Skills Training on Adherence and Quality 

Adherence. During the pre-training baseline, all four teachers demonstrated low 

and variable levels of adherence. Teachers 1 and 2 had low and stable trends and 

Teachers 3 and 4 had low and variable trends. After the introduction of the GBG utilizing 

BST, all four teachers showed an immediate increase in level during the in-vivo training 

point with adherence rising to 100% for all four teachers. During the post-BST phase, all 

four teachers demonstrated high and stable levels of adherence. Tau-U effect sizes 

indicated that the impact of BST on adherence was large and significant for Teacher 1 (U 

= 0.983, p = >0.001), Teacher 2 (U = 0.969, p = >0.001), Teacher 3 (U = 0.889, p = 

>0.001), and Teacher 4 (U = 0.911, p = >0.001). During the fading phase, all four 

teachers maintained high and stable levels of adherence.  

  Substep Quality Measure. During the pretraining baseline, all four teachers had 

low levels of quality as measured by the substeps. Teachers 1, 2, and 4 had low and stable 

trends and Teacher 3 had a low and variable trend. After BST, all four teachers 

demonstrated an immediate increase in level during the in-vivo training phase. During the 

post-BST phase, Teacher’s 2, 3, and 4 experienced an immediate decrease in level 

followed by variable trends. Teacher 1’s quality increased slightly but then decreased to a 

low and variable trend with data stabilizing towards the end of the phase at moderate 

levels (M = 66.22%, SD = 18.36), producing a moderate and significant effect size (U = 
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0.534, p = 0.006). Teacher 2’s quality of implementation was also variable with data 

stabilizing at moderate levels towards the end of the phase (M = 49.63%, SD = 23.89), 

producing a moderate and significant effect size (U = 0.738, p = 0.001). Teacher 3’s 

quality of implementation was variable at moderate levels and continued to be variable 

throughout the phase (M = 68.75%, SD = 25.88), producing a moderate and significant 

effect size (U = 0.723, p = 0.001). Teacher 4’s quality of implementation was low with a 

decreasing trend (M = 23.33%, SD = 14.91) but still produced a moderate and significant 

effect size (U = 0.608, p = 0.019). For all four teachers, steps most commonly omitted 

were explicitly announcing when points were being given to either team and explaining 

the rules to the students.  

 Likert Quality Measure. During the pretraining baseline, Teachers 1, 2, and 4 

had quality ratings of 0 during this phase. Teacher 3 had moderate levels of quality with 

an upward trend occurring towards the end of the phase. After the introduction of the 

GBG utilizing BST, immediate increases in level were observed for all four teachers. 

During the post-BST phase, Teachers 1, 2, and 3 maintained moderate to high levels of 

quality with stable trends which continued during the fading phase. Teacher 1 had a mean 

quality rating of 4.69 (SD = 0.50), Teacher 2 had a mean quality rating of 4.34 (SD = 

0.42), and Teacher 3 had a mean quality rating of 4.83 (SD = 0.33). Teacher 4’s quality of 

implementation demonstrated a decreasing trend with variability occurring during the 

fading phase (M = 3.65, SD = 0.42). Tau-U effect sizes indicated that BST had moderate 

effects on quality (as measured by the Likert scale) for Teacher 1 (U = 0.595, p = 0.003), 

Teacher 2 (U = 0.731, p = 0.001), Teacher 3 (U = 0.553, p = 0.012), and Teacher 4 (U = 

0.783, p = 0.001).  
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Student Outcomes 

 For all four classrooms, students were highly engaged in the Good Behavior 

Game throughout the study. Teacher 1’s classroom had an mean engagement rating of 

4.94 (SD = 0.24), Teacher 2’s classroom had a mean engagement rating of 4.15 (SD = 

0.92), Teacher 3’s classroom had a mean engagement rating of 4.79 (SD = 0.45), and 

Teacher 4’s classroom had an average engagement rating of 5.0 (SD = 0.00). Descriptive 

data on observed student academic engagement and disruptive behavior by phase can be 

found in Table 3 and is described below. 

 Academic Engagement. During the pre-training baseline phase, students in 

Teacher 1’s classroom had overall moderate levels of academic engagement with a 

decreasing trend (M = 77.22%, SD = 11.82), Teacher 2’s classroom engagement was low 

with a decreasing trend that stabilized towards the end of the phase (M = 68.89%, SD = 

8.21), Teacher 3’s classroom demonstrated a moderate and variable trend (M = 74.44%, 

SD = 8.92), and Teacher 4’s classroom demonstrated a moderate and variable trend as 

well (M = 72.50%, SD = 8.15). During the post-BST phase, all four classrooms 

demonstrated an immediate increase in level with Teacher 1’s classroom mean academic 

engagement being 95.33% (SD = 3.29), Teacher 2’s classroom mean being 92.78% (SD = 

4.25), Teacher 3’s classroom mean being 96.25% (SD = 1.73), and Teacher 4’s classroom 

mean being 95.67% (SD = 3.03). All four classrooms maintained high and stable levels of 

academic engagement during the fading phase. Tau-U effect sizes indicated that the 

impact of the GBG on academic engagement was moderate for Teacher 1 (U = 0.505, p = 

0.009), Teacher 2 (U = 0.700, p = 0.001), Teacher 3 (U = 0.722, p = 0.001), and Teacher 

4  (U = 0.735, p = 0.002).  
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 Disruptive Behavior. During the pre-training baseline, all four classrooms had 

high and variable levels of disruptive behavior. Teacher 1’s classroom experienced 

disruptive behavior at a mean rate of 2.70 disruptions per minute (SD = 0.50), Teacher 

2’s classroom had a mean rate of 4.98 (SD = 2.53), Teacher 3’s classroom had a mean 

rate of 3.35 (SD = 0.48), and Teacher 4’s classroom had a mean rate of 3.42 (SD = 0.95). 

During the post-BST phase, an immediate decrease in level was observed in all four 

classrooms followed by low and stable trends of disruptive behavior. During this phase, 

Teacher 1’s classroom had a mean rate of 0.39 (SD = 0.29), Teacher 2’s classroom had a 

mean rate of 0.90 (SD = 0.64), Teacher 3’s classroom had a mean rate of 0.75 (SD = 

0.44), and Teacher 4’s classroom had a mean rate of 0.52 (SD = 0.22). Tau-U effects 

demonstrated moderate effects for Teacher 1 (U = -0.511, p = 0.007), Teacher 2 (U = -

0.705, p = 0.001), Teacher 3 (U = -0.693, p = 0.001), and Teacher 4 (U = -0.731, p = 

0.002). All four classroom maintained low and stable rates of disruptive behavior during 

the fading phase.  

Correlational Analyses 

Both measures of quality (substep and Likert) were strongly correlated with each 

other for all teachers. For Teacher 1, they were strongly correlated (rs = 0.79, p = 

<0.001), for Teacher 2 they were strongly correlated (rs = 0.89, p = <0.001), for Teacher 

3 they were strongly correlated (rs = 0.77, p = 0.00014), and for Teacher 4 they were 

strongly correlated (rs = 0.71, p = 0.002). The relationship between both student 

outcomes and adherence were calculated to determine whether there was relationship 

between the two variables. Additionally, the relationship between student outcomes and 

quality of implementation measured in two ways, Likert Scale and substeps, were 
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calculated to determine the extent to which increased quality of implementation was 

related to students outcomes, and to also assess which measure, Likert scale or substeps, 

was more closely related to student outcomes. 

Adherence. For all four teachers, levels of adherence were significantly 

correlated with student outcomes. For Teacher 1, high levels of adherence were 

moderately correlated with increases in academic engagement (rs = 0.58, p = 0.004) and 

decreases in disruptive behavior (rs = -0.59, p = 0.003). For Teacher 2, high levels of 

adherence were strongly correlated with increases in academic engagement (rs = 0.80, p = 

<0.001) and decreases disruptive behavior (rs = -0.81, p = <0.001). For Teacher 3, 

adherence was strongly correlated with increases in academic engagement (rs = 0.79, p = 

<0.001) and decreases in disruptive behavior (rs = -0.82, p = <0.001). For Teacher 4, 

adherence was strongly correlated with increases in academic engagement (rs = 0.80, p = 

0.0003) and decreases in disruptive behavior (rs = -0.84, p = <0.001). 

Substep Quality. For Teacher 1, Substep quality was not significantly correlated 

with student academic engagement (rs = 0.23, p = 0.298) but was moderately correlated 

with a reduction in disruptive behavior (rs = -0.51, p = 0.01). For Teacher 2, Substep 

quality was correlated strongly with student academic engagement (rs = 0.73, p = <0.001) 

and strongly correlated with a reduction in disruptive behavior (rs = -0.81, p = <0.001). 

For Teacher 3, Substep quality was correlated strongly with student academic 

engagement (rs = 0.66, p = 0.002) and strongly correlated with a reduction in disruptive 

behavior (rs = -0.84, p = <0.001). For Teacher 4, Substep quality was correlated 

moderately with student academic engagement (rs = 0.56, p = 0.02) but not significantly 

correlated with a reduction in disruptive behavior (rs = -0.25, p = 0.356).  
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Likert Quality. For Teacher 1, Likert quality was not significantly correlated 

with increases in student academic engagement (rs = 0.23, p = 0.29) but was moderately 

correlated with reductions in disruptive behavior (rs = -0.59, p = 0.003). For Teacher 2, 

Likert quality was strongly correlated with increases in student academic engagement (rs 

= 0.79, p = <0.001) and strongly correlated with reductions in disruptive behavior (rs = -

0.77, p = <0.001). For Teacher 3, Likert quality was not significantly correlated with 

student academic engagement (rs = 0.36, p = 0.14) but was strongly correlated with 

reductions in disruptive behavior (rs = -0.64, p = 0.003). For Teacher 4, Likert quality 

was strongly correlated with increases in student academic engagement (rs = 0.73, p = 

0.001) and strongly correlated with reductions in disruptive behavior (rs = -0.68, p = 

0.004). 

Teacher Self-Efficacy 

 Overall, all teachers had high self-efficacy scores, indicating that they had strong 

beliefs about their ability to implement the GBG and that the GBG would produce 

favorable outcomes. Teacher 1 had an overall self-efficacy score of 7.00 and an Outcome 

Expectations score of 7.00. Teacher 2 had an overall self-efficacy score of 6.00 and an 

Outcome Expectations score of 5.50. Teacher 3 had an overall self-efficacy score of 6.53 

with an Outcomes Expectations score of 6.25. Teacher 4 had an overall self-efficacy 

score of 7.00 and an Outcomes Expectations score of 6.89. 

Discussion 

 The purpose of this study was to extend current research on BST and apply it to 

training teachers on class-wide behavioral interventions. Consistent with previous 

research in this area, all four teachers demonstrated immediate and large and increases in 



71 

 

 

 

adherence to criterion levels following training. Furthermore, all four teachers maintained 

adherence at or above 90% for the duration of the study. While this is consistent with 

research on BST (Fallon, Kurtz, & Mueller, 2017; Fetherston & Sturmey, 2014; Sarokoff 

& Sturmey, 2004, 2008; Sawyer et al., 2017), this is inconsistent with other studies 

assessing and supporting the implementation of class-wide behavioral interventions 

(Codding, Livanis, Pace, & Vaca, 2008; Hagermoser Sanetti et al., 2018; Oliver et al., 

2015; Sanetti & Collier-Meek, 2015). In these studies, supplemental supports such as 

performance feedback, self-monitoring, implementation planning, and modeling were 

needed to bring adherence up to criterion levels for the majority of participants.  

Adherence and Quality 

In this study, the use of BST to train teachers on the use of the GBG was 

successful with large and immediate increases in adherence that were maintained for the 

duration of the study. Several factors may have contributed to this success. BST is based 

on the instructional hierarchy and provides direct instruction, opportunities to practice, 

and feedback for consultees to acquire and generalize new skills (Haring et al. 1978). 

Within this study, all four teachers were highly experienced with an average of 22 years 

of teaching experience and a range of 15-28 years across teachers. The teachers in this 

study likely had experience with similar behavioral interventions and this training 

supplemented already existing knowledge. Another factor that may have facilitated high 

and consistent implementation is the ease in which the GBG is implemented. The GBG is 

a relatively simple intervention and is done concurrently during instructional activities 

with few, if any, additional materials needed that are not already found in a typical 

classroom. Intervention complexity has been described as inversely related to levels of 
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adherence. That is, as the complexity of an intervention increases (e.g. materials needed, 

number of steps, time needed to implement), adherence tends to decrease (Gresham, 

1989a).  

 Regarding quality of implementation, both measures used in this study (Likert and 

substeps) were highly correlated with each other, suggesting that they were measuring the 

same construct. Additionally, both measures were significantly and strongly correlated 

with both student outcomes. However, each measure paints a different picture of quality 

of implementation. When quality of implementation was measured utilizing substeps, it 

appeared to be low to moderate and variable across teachers, with a range of 23-68%. 

Conversely, when quality of implementation was measured using a Likert scale, it 

appeared much more stable with moderate to high ratings across teachers (range, 3.65 to 

4.83). This is similar to Oliver et al. (2015) in which quality ratings using a Likert scale 

were high across all participants.  

These results may have occurred as a result of the way in which the substep 

quality was measured. For example, if during an observation only two quality of 

implementation steps had the potential to be observed, and only one was observed, then 

that would produce a percentage of 50% quality which can appear as a low quality rating. 

However, utilizing substeps to measure quality is conceptually similar to how adherence 

is typically measured in the literature. From this study, it appears that the use of substeps 

to measure quality of implementation may have been more sensitive to change than a 

Likert scale. Another strength of the use of substeps is that they may provide consultants 

with targeted areas for intervention if teachers are frequently omitting a particular quality 

step and students are not responding to the intervention. That being said, regardless of the 
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measure used, both were strongly correlated with positive student outcomes, suggesting 

that quality of implementation may be an important dimension of fidelity to measure and 

monitor.  

Sanetti and Collier-Meek (2015) outlined a multi-tiered implementation supports 

framework to guide consultants on how to efficiently and effectively use consultative 

supports to support fidelity of implementation. Within this framework, Sanetti and 

Collier-Meek (2015) placed BST (also known as Direct Training) as a Tier 1 support, 

suggesting that BST should be used as a universal, proactive strategy to support high 

fidelity of implementation. The results of the current study support BST’s placement in 

this framework. Furthermore, not only did teachers in this study experience an immediate 

increase in level of adherence following training, they were also able to maintain these 

high levels of adherence for the entire duration of the study with no additional follow-up 

supports. This study supports the use of BST as a feasible, effective, and proactive 

strategy to support high fidelity of implementation of classroom behavioral interventions. 

However, it is interesting to note that most research on fidelity supports focus on 

consequence strategies, or strategies to support implementation that occur after training 

(Fallon et al., 2015; Klaft & Codding, 2018; Noell et al., 2014; Solomon et al., 2012), 

which many consultants and school psychologists report as difficult to use and implement 

in school settings (Cochrane & Laux, 2008). Given the prevention-oriented philosophy of 

a multi-tiered systems of support framework, it is important for researchers to identify 

and examine more proactive strategies for promoting high levels of intervention 

adherence, such as the BST. Not only do consultants and teachers benefit from feasible 
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and effective strategies, but students’ outcomes also benefit greatly from consistent 

implementation and high levels of adherence.  

Student Outcomes 

 Prior to implementation of the GBG, all four classrooms had low levels of 

academic engagement and high levels of disruptive behavior. During the post-BST phase, 

all four classrooms experienced moderate increases in academic engagement and large 

decreases in disruptive behavior, which is consistent with past research on the GBG 

(Bowman-Perrott et al., 2016; Flower et al., 2014; Kellam et al., 2008; Tingstrom et al., 

2006). Additionally, both adherence and quality of implementation were strongly 

correlated with both student outcomes. However, since adherence did not vary for any of 

the teachers in the post-BST phase, it cannot be determined whether these high levels 

were directly associated with the robust student outcomes and whether if there had been 

more moderate levels of adherence if student outcomes would not have been as 

significant. Even with low-moderate levels of quality (as measured by substeps), student 

outcomes were robust.  

 It is possible that the strong and positive student outcomes influenced teachers’ 

adherence to the intervention. In other words, teachers were reinforced by the positive 

student outcomes to continue implementing. Studies have found that teachers tend to be 

more likely to implement interventions if they feel as though students are engaged and 

responding to them (Martens, van Assema, Paulussen, Schaalma, & Brug, 2006). 

Additionally, students in the classrooms were measured to be highly engaged in the GBG 

itself. Participant engagement in the intervention has been described as one of the 

dimensions within procedural fidelity that is important to outcomes because it describes a 
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participants engagement and use of targeted skills (Dane & Schneider, 1998; Schulte et 

al., 2009). Furthermore, these results are consistent with previous research that suggests 

that students who are more engaged in the intervention experience better outcomes (Low 

et al., 2016; Ringwalt et al., 2009). In the literature, this dimension of fidelity tends to be 

overlooked in favor of focusing on implementer engagement and buy-in. While social 

validity and implementor buy-in has been identified as an important variable to the 

adoption and successful implementation of evidence-based practices (Cook, Lyon, 

Kubergovic, Wright, & Zhang, 2015), measuring student engagement in interventions 

may also be an important dimension to consider as well since these two variables 

(implementor buy-in and student engagement) may influence each other.  

Self-Efficacy 

Teacher self-efficacy was measured at the beginning of the study to assess for any 

individual teacher characteristics that might account for differences in procedural fidelity 

levels between teachers. Previous research has indicated that higher teacher self-efficacy 

contributes to better implementation of new interventions (Ghaith & Yaghi, 1998; 

Guskey, 1988). In this study all four teachers reported high levels of self-efficacy (range, 

6.00 – 7.00) and had high expectations that the GBG would lead to positive outcomes for 

their classrooms (range, 5.50 – 7.00) which may have contributed to the successful 

adoption and implementation of the GBG in all the classrooms. When conceptualizing 

implementation supports within a multi-tier framework (Sanetti & Collier-Meek, 2015), 

assessing individual teachers characteristics such as self-efficacy may be useful in 

determining what level of implementation supports are necessary for a particular teacher.  
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Limitations and Future Directions 

 There are several limitations in this study that should be addressed. First, the first 

author’s presence in the classroom to conduct observations may have cued teachers to 

implement the intervention. However, this variable may have been mitigated by reducing 

and randomizing observations conducted during the fading phase, during which teachers 

were not told which day of the week the first author would conduct observations. 

Additionally, previous research has demonstrated that an observers presence in the 

classroom has little effect on teachers’ implementation (Codding et al., 2008). 

 Secondly, all four teachers who participated had similar levels of experience and 

education. All teachers reported having a Master’s degree and all had several years of 

experience, which affects the generalizability of this study. These two characteristics may 

have contributed to the ease in which the GBG was adopted into each of their classrooms. 

Future research in this area should recruit participants with diverse backgrounds and 

experience in order to determine whether BST is effective with a variety of teachers and 

classrooms.  

 Third, within this study, regardless of the outcome being measured (adherence or 

quality) student outcomes were positive. While both student outcomes measured had 

strong correlations with teachers’ adherence and quality, since adherence did not vary for 

any of the teachers, it cannot be determined whether these high levels were associated 

with the robust student outcomes and whether if there had been more variable and/or 

moderate levels of adherence, if student outcomes would reflect that. Past research has 

demonstrated that higher levels of fidelity are related to better student outcomes (Durlak 

& Dupre, 2008; Greenwood et al., 1992; Leon et al., 2014) and this study is consistent 
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with those findings. However, from this study it cannot be said whether lower adherence 

would have resulted in worse student outcomes. Finally, in this study the first author also 

served as the consultant which is typical for research in this area, but may not accurately 

reflect a school-based employee implementing similar strategies. Future research in this 

area would benefit from assessing the efficacy and feasibility of school-based staff 

implementing these procedures.  

Conclusion  

The current study extends earlier findings by successfully using BST to train 

teachers on an evidence-based classroom management practice (the GBG) without the 

need for any supplemental supports following training. Additionally, using BST as a way 

to train teachers on new interventions was feasible and required a small time investment 

on the part of both the consultant and consultee, with training only requiring a one-time 

meeting that lasted 30-45 minutes and one session of in-vivo feedback being provided 

which took approximately 10-15 minutes, totaling in 40-60 minutes total training time for 

each teacher. Additionally, students were highly engaged in the GBG and experienced 

large and positive effects on their academic engagement and rates of disruptive behavior. 

Future research is needed to determine whether the effectiveness of BST is generalizable 

to a variety of settings and teachers with diverse backgrounds.   
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Figure 1. Teachers’ Adherence, Quality, Classroom Engagement, and Classroom 

Disruptive Behavior by Phase 
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Table 1 

Demographic Data for Teachers 

Teacher 
Grade 

Taught 
Race/Ethnicity 

Highest 

Degree 

Obtained 

Years 

Teaching 

Experience 

Classroom 

Size 

1 First White Masters 28 19 

2 Second White Masters 15 26 

3 Kindergarten White Masters 21 20 

4 Second White Masters 24 25 
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Table 2 

Descriptive Statistics for Teachers’ Implementation Adherence and Quality by Phase 

Teacher 

Pretraining 

Baseline 

In-vivo 

BST 
BST Fading 

Mean SD Mean SD Mean SD Mean SD 

Implementation Adherence 

1 3.70% 6.42 100% - 100% 0.00 100% 0.00 

2 1.85% 4.54 100% - 100% 0.00 100% 0.00 

3 7.41% 5.74 100% - 99.31% 1.96 100% 0.00 

4 4.63% 5.46 100% - 100% 0.00 100% 0.00 

Implementation Quality (Substeps) 

1 2.78% 4.81 80% - 66.22% 18.36 75% 0.00 

2 0.00% 0.00 67% - 49.63% 23.89 69.44% 4.81 

3 6.94% 11.08 100% - 68.75% 25.88 61.67% 12.58 

4 0.00% 0.00 50% - 23.33% 14.91 5.56% 9.62 

Implementation Quality (Likert) 

1 0.00 0.00 5.00 - 4.69 0.50 5.00 0.00 

2 0.00 0.00 5.00 - 4.34 0.42 4.67 0.29 

3 3.75 0.94 5.00 - 4.83 0.33 4.73 0.25 

4 0.00 0.00 4.14 - 3.65 0.42 3.50 1.32 
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Table 3 

Descriptive Statistics for Student Academic Engagement and rates of Disruptive Behavior 

by Phase 

Teacher 

Pretraining 

Baseline 
In-vivo BST BST Fading 

Mean SD Mean SD Mean SD Mean SD 

Student Academic Engagement 

1 77.22% 11.82 95% - 95.33% 3.29 96.11% 0.96 

2 68.89% 8.21 - - 92.78% 4.25 95.56% 5.09 

3 74.44% 8.92 97% - 96.25% 1.73 96.11% 2.55 

4 72.50% 8.15 93% - 95.67% 3.03 93.33% 3.33 

Student Rates of Disruptive Behavior (Disruptions per minute) 

1 2.70 0.50 1.40 - 0.39 0.29 0.13 0.15 

2 4.98 2.53 - - 0.90 0.64 0.83 0.06 

3 3.35 0.48 1.00 - 0.75 0.44 0.43 0.12 

4 3.42 0.95 1.10 - 0.52 0.22 0.40 0.10 
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Appendix A. 

Good Behavior Game 

Implementation Checklist 

Materials Done? 
Partially 

Done? 

Not 

Applicable 

(explain) 

How well was 

the step 

implemented? 

(1-5) 

1. Space to keep track of points 

(A) 

    

a. The points are visible 

to students (Q) 

    

2. List of rules to be followed (A)     

a. The rules are visible to 

students (Q) 

    

3. Prize Chart (A)     

a. The prize chart is 

visible to students (Q) 

    

Steps Done? 
Partially 

Done? 

Not 

Applicable 

(explain) 

 

1. I explained to students that they 

are going to play a game during 

this time (A) 

    

2. I told students that they earn 

points by following the rules 

(A) 

    

3. I explained what the rules are to 

students (A)  

    

a. When I explained 

rules, I provided 

students with 

examples, modeling, 

and/or role playing and 

practice (Q) 

    

4. I told students that they earn a 

point for their team when they 

are following the rules (A) 

    

5. I told students that I earn a point 

when they are not following the 

rules (A) 
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6. When I saw students following 

the rules, I gave a point to the 

students’ team (A) 

    

a. I maintained a 3:1 ratio 

of praise to reprimands 

(Q) 

    

b. When I gave the 

students’ team a point, 

I stated why (“ex. Billy 

earned a point for 

sitting in his chair and 

reading silently) (Q) 

 

    

 

7. When I saw students not 

following the rules, I gave 

myself a point (A) 

    

a. When I gave myself a 

point, I stated why and 

what the expected 

behavior is (“ex. I just 

earned a point because 

Sarah was out of her 

seat during reading, 

everyone should be in 

their seats”) (Q) 

    

8. At the end of the session, I 

calculated the difference 

between teams to see who won 

(A) 

    

9. I referred to the prize chart and 

gave students prizes based on 

how much they won by.  (A) 

    

a. I’m adapting and 

changing the prize chart 

as necessary to keep 

students motivated (Q) 

    

b. I’m changing point 

allocations for prizes to 

ensure the game is not 

too easy but also not 

too challenging for 

students (Q) 

    

10. If implementation was not 

observed during recording, there 

is evidence to suggest that the 

game was played at some point 

during that day (e.g. points on 
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the board, students receiving 

prizes, etc.) (A) 

11. List the number of times the 

teacher gave points to either 

team (A) 

 

On a scale of 1-5, with 1 being “Not at 

all” and 5 being “Always”, how engaged 

were students in the intervention? 
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Appendix B. 

15 Minute Academic Engagement and Disruptive Behaviors Observation Form 
(Adapted from Reinke et al. 2011) 

 

Teacher: Date: Topic: 
 

Observer: Start time: Activity: 
 

   

 (+) indicates on task (engaged) 
(0) indicates off task (not engaged) 

5 sec 
 
 

1 

10 sec 
 

 
2 

15 sec 
 

 
3 

20 sec 
 
 

4 

25 sec 
 
 

5 

30 sec 
 
 

6 

35 sec 
 
 

7 

40 sec 
 
 

8 

45 sec 
 
 

9 

50 sec 
 
 

10 

55 sec 
 
 

11 

1 min 
 

 
12 

1:05 
sec 
 

 
13 

1:10 
sec 
 
 

14 

1:15 
sec 
 
 

15 

1:20 
sec 
 
 

16 

1:25 
sec 
 
 

17 

1:30 
sec 
 
 

18 

1:35 
sec 
 
 

19 

1:40 
sec 
 
 

20 

1:45 
sec 
 
 

21 

1:50 
sec 
 

 
22 

1:55 
sec 
 

 
23 

2 min 
 
 

24 

2:05 
sec 
 
 

25 

2:10 
sec 
 
 

26 

2:15 
sec 
 
 

27 

2:20 
sec 
 
 

28 

2:25 
sec 
 
 

29 

2:30 
sec 
 
 

30 

2:35 
sec 
 
 

31 

2:40 
sec 
 

 
32 

2:45 
sec 
 

 
33 

2:50 
sec 
 
 

34 

2:55 
sec 
 
 

35 

3 min 
 
 

36 

3:05 
sec 
 
 

37 

3:10 
sec 
 
 

38 

3:15 
sec 
 
 

39 

3:20 
sec 
 
 

40 

3:25 
sec 
 
 

41 

3:30 
sec 
 

 
42 

3:35 
sec 
 

 
43 

3:40 
sec 
 
 

44 

3:45 
sec 
 
 

45 

3:50 
sec 
 
 

46 

3:55 
sec 
 
 

47 

4 min 
 
 

48 

4:05 
sec 
 
 

49 

4:10 
sec 
 
 

50 

4:15 
sec 
 
 

51 

4:20 
sec 
 

 
52 

4:25 
sec 
 

 
53 

4:30 
sec 
 
 

54 

4:35 
sec 
 
 

55 

4:40 
sec 
 
 

56 

4:45 
sec 
 
 

57 

4:50 
sec 
 
 

58 

4:55 
sec 
 
 

59 

5 min 
 
 

60 

 
              10-minute Frequency Count 

Disruptive Behavior  
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Appendix C. 

Implementation Beliefs Assessment (IBA) (Sanetti et al., 2015) 
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Chapter 4 

Synthesis and Integrated Discussion 

The results of these studies highlight not only the importance of classwide 

behavioral interventions in improving student outcomes, but also the importance of 

establishing and maintain high levels of fidelity of implementation. The first study 

highlights gaps in the literature on effective, proactive consultative supports that can be 

used to prevent drops in fidelity of implementation as well as the lack of research on 

dimensions of fidelity besides adherence, particularly quality of implementation. The 

second study demonstrates the effectiveness of using Behavioral Skills Training (BST) 

with teachers to train them on the use of an evidence-based classwide behavioral 

intervention with no need for follow-up supports.  

Study 1: Review of the Literature 

In Study 1 a review of the literature on consultative supports used to support the 

fidelity of implementation in school-based settings was done to answer several questions: 

(a) what criteria are researchers using to determine adequate adherence and how many 

sessions does it take for participants to reach criterion (b) is treatment duration, 

frequency, and immediacy reported (c) are researchers measuring quality of 

implementation and if so how do they define and measure it, and (d) whether student 

outcomes are being reported. Additionally, this study looked at the most commonly used 

consultative supports and categorized them by whether they are proactive, preventative 

strategies (antecedent) or reactive strategies that occur after training (consequence) 

(Collier-Meek et al. 2017).  



88 

 

 

 

The results of this study hold several implications for both researchers and 

practitioners. First, based on the studies included in this review, it is apparent that the 

majority of research on supporting fidelity of implementation focuses on strategies that 

occur after training and once fidelity has already gone below criterion levels. The 

overwhelming majority of studies used performance feedback and even when antecedent 

strategies were utilized, they were commonly combined with performance feedback. 

Performance feedback has received criticism for its lack of feasibility within school 

settings due to its time intensive nature (Gresham, 1989; Noell et al., 2005). Given that 

school psychologists most commonly report a lack of time to monitor intervention 

fidelity (Cochrane & Laux, 2008), this makes performance feedback a difficult to use 

strategy in school-based practice. Regarding intervention training, BST was only fully 

utilized in less than a quarter of the studies included in this review and only a little over 

half of studies reported utilizing all BST steps. The most commonly omitted steps were 

modeling the intervention and providing opportunities to practice until mastery. These 

two steps are critical as they help consultees with skill acquisition and skill fluency, the 

first two steps within the instructional hierarchy (Haring et al., 1978). Given these two 

findings, it is possible that the literature has focused on consequence-based strategies due 

to a lack of adequate pre-intervention training given to consultees.  

Secondly, regarding the research questions, there was some disagreement in the 

literature as to what levels of adherence are considered to be adequate implementation, as 

there was a range of criterion used from 70% to 100%. While higher levels of adherence 

have been linked to more positive student outcomes (Durlak & Dupre, 2008; 

Perepletchikova & Kazdin, 2006), there is more recent research to suggest that moderate 
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levels of adherence (e.g. 60-70%) can be just as effective in promoting positive student 

outcomes (Sanetti et al. 2015). Third, fidelity of implementation has been conceptualized 

as a multi-dimensional construct that includes up to five different variables that can be 

measured: adherence, quality, engagement, dosage, and differentiation (Dane & 

Schneider, 1998; L. Sanetti & Kratochwill, 2009) each of which can affect student 

outcomes. The results of this study indicate that very few studies measured any other 

dimension besides adherence. Of the three studies that did measure another dimension, 

they measured quality and whether these measures of quality were adequate, fully 

represented the construct, and if quality influenced student outcomes is unclear (Oliver, 

Wehby, & Nelson, 2015; Sanetti, Collier-Meek, Long, Byron, & Kratochwill, 2015; 

Sanetti, Collier-Meek, Long, Kim, & Kratochwill, 2014). Finally, this review found that 

the majority of studies included are reporting student outcomes but are not assessing how 

student outcomes relate to varying levels of adherence and quality of implementation. 

Since positive student outcomes are of the utmost importance when implementing 

interventions, and since it is still unclear what levels of adherence are needed for positive 

student outcomes, it is important that moving forward researchers are closely examining 

what levels of adherence are needed for optimal student outcomes in order to ensure 

resources are allocated appropriately.  

Study 2: Proactive Strategies to Establish and Maintain High Fidelity 

 In this second study, BST was used to train teachers on the Good Behavioral 

Game (GBG), a classwide behavioral intervention. This was done to assess whether the 

BST alone would bring adherence and quality up to criterion (80%) levels, whether 

teachers would be able to maintain high levels of adherence, and if students would 
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experience increased academic engagement and decreased disruptive behavior. In 

addition to the above questions, quality of implementation was measured in two ways – a 

Likert scale which used a scale of 1 to 5 that assessed how well each step was 

implemented and substeps that were used to track the more nuanced and qualitative steps 

within the GBG (e.g. utilizing behavior specific praise instead of general praise). Finally, 

student engagement in the intervention, another dimension of fidelity, was measured as 

well.  

 The results of this study were overwhelmingly positive. BST required a one-time 

meeting of 45-60 minutes which included opportunities to practice with feedback. Once 

trained, all four teachers had 100% adherence to the intervention steps and these high 

levels were maintained for the duration of the study. These high levels of adherence were 

strongly correlated with increases in student academic engagement and decreases in rates 

of disruptive behavior. On the other hand, while quality of implementation did increase 

after exposure to BST, the increase was moderate and variable. However, both measures 

of quality (substep and Likert) were strongly correlated to both student outcomes, 

suggesting that this dimension of fidelity may also have a positive influence on student 

outcomes. While both measures adequately measured quality, it is posited that the use of 

substeps may be more useful as it provides consultants with targeted areas for 

intervention if teachers are frequently omitting a particular quality step and students are 

not responding to the intervention.  

Future Research 

 Based on the findings from these studies, several questions for future research 

remain. First, more research is needed on developing and assessing proactive, antecedent 
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based strategies to establish and maintain high levels of intervention fidelity from the 

outset. Findings from study one indicated that few studies fully implemented all 

components of direct training and even fewer studies investigated antecedent-based 

strategies for establishing high levels of fidelity. While consequence-based strategies may 

be important for more complex interventions, perhaps these declines in fidelity may be 

prevented by having strong, evidence-based training and antecedent supports. Another 

area for future research is looking into measuring other dimensions of fidelity of 

implementation, such as quality, and determining how they may impact student 

outcomes. The results from study one also indicated that very few studies are measuring 

quality and that its relationship to student outcomes is unclear. Furthermore, while quality 

of implementation was strongly correlated with student outcomes in study two, it is still 

unclear whether intervening to increase quality would have further increased the positive 

student outcomes. Study two was also limited in that all participants had similar levels of 

education and years of experience teaching. Future studies should assess BST on teachers 

with diverse backgrounds and experience to see whether these results generalize to a 

variety of teachers, students, and schools. Additionally, in study two the BST procedures 

were implemented by a university-based researcher which may not be indicative of the 

real-world and practical limitations of school-based practioners using these procedures. 

Researchers should seek to recruit school-based practioners to identify any limitations or 

barriers to using BST to train teachers on evidence-based practices.  

Conclusion 

 These studies aimed to increase the gap in knowledge on the use of consultative 

supports to increase the fidelity of classwide behavior management strategies. The 
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majority of research on consultative strategies focuses on consequence-based strategies 

that occur after fidelity has already dropped, which is inconsistent with the preventive 

philosophy of multi-tiered systems of support. More research is needed on developing 

antecedent strategies that are feasible within school settings. Findings from the second 

study suggest that explicit training following the instructional hierarchy (BST) is 

effective in establishing and maintaining high levels of adherence to classwide behavioral 

interventions. This study also demonstrated that quality of implementation can be 

measured in multiple ways that are both correlated to positive student outcomes. Future 

research should focus on developing proactive, antecedent-based strategies to support 

fidelity, assess different dimensions of fidelity, and further assess BST in a variety of 

settings. 
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