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Abstract  

To identify the most effective strategies for implementing and sustaining Tier 2 and 3 behavior 

support systems, a measure of general and tier-specific factors hypothesized to predict sustained 

implementation is needed. To address this need, we conducted two studies examining the 

construct validity of the Advanced Level Tier Interventions Treatment Utilization and Durability 

Evaluation (ALTITUDE) measure: one assessing the content aspects of construct validity (Study 

1) and one assessing the structural and external aspects of construct validity (Study 2). In Study 

1, participants included an expert panel of 26 members who provided iterative feedback during 

measure development. The results showed strong content representativeness (content validity 

index = .93) for assessing elements indicating sustainability. In Study 2, participants were school 

personnel from 646 schools who completed the measure. The results showed model fit was good 

for both a three-factor correlated model (CFI = .98, RMSEA = .06, SRMR = .05) and Bifactor S-

1 model with correlated Tier 2 and Tier 3 specific residual factors (CFI = .98, RMSEA = .06, 

SRMR = .05). In addition, ALTITUDE latent factors were found to have both convergent and 

discriminant evidence in relation to concurrent fidelity of school-wide positive behavioral 

interventions and supports (SWPBIS) implementation at Tiers 1, 2, and 3. This construct validity 

evidence will support the use of the ALTITUDE in identifying the strongest tier-general and tier-

specific predictors of sustained implementation of Tier 2 and 3 behavior support systems. 

 Keywords: SWPBIS; school-wide positive behavior interventions and supports; 

sustainability; Tier 2; Tier 3 
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Development and Validation of a Measure Assessing Sustainability of Tier 2 and 3 

Behavior Support Systems 

 Districts and schools expend considerable resources each year in efforts to sustain 

evidence-based practices (EBPs). Unfortunately, the failure to sustain EBPs is a significant and 

reoccurring problem for schools (Nadeem & Ringle, 2016; Turri et al., 2016). As described in 

the field of implementation science, which is defined as the “study of the uptake of research 

findings and evidence-based practices” (Forman et al., 2013, p. 79), successful EBP 

implementation involves progression through several implementation stages (e.g., dissemination, 

adoption, initial implementation, and sustainability; Forman et al., 2013). Some of the reasons 

why school personnel struggle to sustain EBPs include a lack of administrator support and staff 

buy-in, limited resources (e.g., money, time), poor implementation fidelity, turnover in school 

personnel, and competing initiatives (Forman et al., 2013; Kittelman et al., 2020; Nadeem & 

Ringle, 2016; Turri et al., 2016). 

School-Wide Positive Behavioral Interventions and Supports as a Framework for 

Sustaining EBPs 

 One approach that shows promise for sustaining EBPs in schools is implementing them 

within multi-tiered systems of support, such as school-wide positive behavioral interventions and 

supports (SWPBIS; Sugai & Horner, 2019). Within each tier, systems (e.g., teaming, data, 

professional development; McIntosh & Goodman, 2016) are intentionally designed to enhance 

the delivery of EBPs for all students (i.e., Tier 1), students requiring more support (i.e., Tier 2), 

and students with intensive and individualized needs (i.e., Tier 3; Horner & Sugai, 2015; Sugai 

& Horner, 2019). Prior work has identified a number of factors at each tier that may be related to 

the sustained implementation of behavior support systems (Debnam et al., 2012; Hagermoser 
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Sanetti et al., 2015; Lyon et al., 2019; McIntosh et al., 2013; McIntosh et al., 2018; Reddy et al., 

2019). 

Assessing Sustainability of Tier 1 Behavior Systems 

 To assist in identifying Tier 1 factors, a measure with validity evidence for assessing the 

sustainability of Tier 1 behavior support systems was developed (Hume & McIntosh, 2013; 

McIntosh et al., 2011). The measure, the School-wide Universal Behavior Sustainability Index – 

School Teams (SUBSIST; McIntosh et al., 2011), consists of 39 items that measure school (e.g., 

“A vast majority of school personnel [80% or more] support SWPBIS”) and district factors (e.g., 

“There are adequate district resources [funding and time] allocated for SWPBIS”) related to 

SWPBIS implementation. Using this measure, researchers identified factors related to the 

sustained implementation of Tier 1 behavior support systems (i.e., school teams using data for 

decision-making, district and school priority, and district capacity building; McIntosh et al., 

2013; Mercer et al., 2014). For example, team use of data predicted sustained implementation of 

Tier 1 behavior support systems three years later, after controlling for initial implementation 

fidelity and school demographic characteristics (McIntosh et al., 2018).  

Differences in Sustaining Tier 1 vs. Tier 2 and 3 Systems 

Although it is possible that some of the factors predicting sustained implementation of 

Tier 1 could also predict sustained implementation of Tier 2 and 3 behavior support systems, 

Tier 2 and 3 systems and practices may differ enough from Tier 1 that other factors are more 

predictive. For example, Tier 2 and 3 behavior support systems include more frequent and 

intensive data collection and more tailored interventions, requiring more frequent meetings and 

specialized behavior expertise (Algozzine et al., 2014; Loman et al., 2010; McIntosh & 

Goodman, 2016). As described, team use of data has been shown in multiple studies to predict 
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sustained implementation of Tier 1 behavior support systems. It may be that this element 

generalizes to Tier 2 and 3 systems in that the data may change (e.g., screening vs. individual 

progress monitoring data), but the general actions and skills (i.e., regularly generating and 

reviewing graphs of implementation and student outcome data and making data-based decisions 

on whether to continue or modify supports when needed) still pertain. If so, the use of data 

would be a tier-general predictor of sustained implementation at all three tiers. However, some 

aspects of data use may be specific to Tiers 2 or 3, such as efficiently monitoring groups of 

students receiving Tier 2 support, or using functional behavior assessment to match interventions 

to student need and progress monitor intervention implementation daily (Algozzine et al., 2014). 

In these cases, these factors might be tier-specific predictors. For these reasons, a strong tool 

should be able to assess both tier-general and tier-specific sustainability factors.  

Research from schools implementing SWPBIS has found that fewer schools measure 

implementation of Tier 2 and 3 systems and those schools that measure this implementation have 

lower scores than at Tier 1 (Debnam et al., 2012; Kittelman et al., 2018). As an example, during 

the 2016-17 school year, 8,467 schools assessed Tier 1 implementation fidelity using a measure 

that assesses fidelity across all three tiers (SWPBIS Tiered Fidelity Inventory; Algozzine et al., 

2014); however, only 5,343 schools assessed Tier 2 fidelity, and only 3,327 schools assessed 

Tier 3 fidelity. Moreover, items that assessed implementation of behavior support systems across 

tiers (i.e., professional development systems, evaluation systems) were rated lower for Tier 2 

than Tier 1 and lower for Tier 3 than Tier 2 (Kittelman et al., 2018). This provides some 

preliminary evidence that Tier 2 and Tier 3 behavior support systems are more difficult to 

implement and sustain and that more empirical research is needed. Additionally, although it 

seems likely that some factors at Tier 1 are predictive of Tier 2 and 3 behavior systems (i.e., 
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professional development systems, evaluation systems), the intensity and resources required to 

sustain them are likely greater.  

Identifying Potential Tier 2 and 3 Sustainability Factors 

Over the last decade, several descriptive studies have identified unique factors that may 

be predictive of the sustainability of Tier 2 and 3 EBPs and behavior support systems (Bambara 

et al., 2012; Bambara et al., 2009; Loman et al., 2010; Woodbridge et al., 2014). For example, 

Loman and colleagues (2010) conducted interviews with 29 school personnel from different 

elementary schools to identify factors perceived to be relegated to the sustained implementation 

of a Tier 2 EBP (First Step to Success; Walker et al., 1998). Loman et al. found that schools who 

sustained implementation of the Tier 2 EBP had higher ratings of school capacity (e.g., staffing, 

budget, orientation, documentation) and screening systems (e.g., request for assistance, selection 

of students for Tier 2 EBPs) as compared to schools that did not sustain in the first year of 

implementation. In addition, two of the features rated as most powerful for sustaining the Tier 2 

EBP were dedicated resources (e.g., funding, release time) and training/orientation activities. 

Loman et al. provided additional evidence that factors beyond Tier 1 are significant for 

sustaining Tier 2 practices and behavior support systems. For example, as all students are 

expected to receive Tier 1 (universal) support, screening systems become critical for identifying 

and referring students for EBPs beyond Tier 1. Also, school capacity is likely to be more critical 

for sustaining Tier 2 and 3 behavior support systems due to the additional resources needed to 

implement moderately intensive EBPs (i.e., Tier 2) and highly intensive EBPs (i.e., Tier 3).  

Other descriptive studies have identified additional variables that may predict the 

sustainability of Tier 3 practices and systems (Bambara et al., 2012; Bambara et al., 2009). For 

example, Bambara et al. (2012) surveyed 293 school personnel about their experiences 
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supporting the implementation of Tier 3 systems and practices. Some of the key variables 

perceived to be the most supportive of Tier 3 EBPs and systems included collecting individual 

student data for progress monitoring and decision making, having school personnel observe 

positive student outcomes, and ensuring functional assessment and behavior support strategies 

are designed to fit classroom and school contexts (Bambara et al., 2012).  

Assessing Sustainability of Tier 2 and 3 Behavior Systems 

 Although these descriptive studies provide initial insights into factors that may be 

important for the sustainability of all tiers, and unique to Tier 2 and 3 systems, these insights are 

relatively limited. Specifically, there are no prospective longitudinal studies that have examined 

factors predicting sustained implementation of Tier 2 or 3 systems. In addition, no studies have 

examined whether sustainability factors are tier specific (i.e., factors predicting implementation 

of one tier only) vs. tier general (i.e., factors predicting implementation of all tiers). To conduct 

research identifying tier-specific and tier-general factors that predict sustained implementation of 

Tier 2 and 3 behavior support systems, a measure is needed to assess these factors with validity.   

 The purpose of the current two studies was to develop and validate the Advanced Level 

Tier Interventions Treatment Utilization and Durability Evaluation (ALTITUDE) for use in 

assessing sustainability of Tier 2 and 3 behavior systems. We anticipate that this preliminary 

work on the ALTITUDE will better enable researchers to identify malleable factors that can 

predict whether schools can sustain implementation of Tier 2 and 3 behavior support systems. 

Although we view the ALTITUDE as primarily useful for researchers, we believe future research 

with the ALTITUDE will yield important practical insights, including determining whether tier-

general vs. tier-specific factors are most important for sustained implementation, which has 

implications for staffing, professional development, and other technical assistance activities. If 
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tier-general factors are less important, then more generic training and coaching associated with 

data-based decision making may be less effective than training and coaching for tier-specific 

skills (e.g., how to conduct progress monitoring for individual students on Tier 3 EBPs). 

Conversely, it is possible that factors promoting sustained implementation of a specific tier are 

detrimental to sustained implementation of a different tier. For example, personnel receiving 

professional development on individualizing behavior support plans at Tier 3 might over 

individualize Tier 2 interventions, leading to inefficient implementation. 

Aims of the Current Studies 

 To conduct sound research identifying factors predicting sustainability of Tier 2 and 3 

behavior support systems, the ALTITUDE should have evidence of construct validity (Messick, 

1995). According to Messick (1995), there are multiple aspects of construct validity (i.e., 

content, substantive, structural, generalizability, external, and consequential) that assist in the 

interpretation and use of scores generated from a particular measure. To evaluate some of these 

important aspects of construct validity, we report the findings of two sequential studies. In Study 

1, we formed an expert panel of researchers and practitioners to conduct an iterative process of 

developing, refining, and then evaluating the content relevance of ALTITUDE items. In Study 2, 

we administered the ALTITUDE to a national sample of school personnel to assess the structural 

and external aspects of construct validity for the ALTITUDE. We hypothesized that the 

ALTITUDE would have the following properties:  

1. There would be evidence of the content aspect of construct validity for the ALTITUDE 

(Messick, 1995), meaning that the ALTITUDE assesses features experts consider to be 

important for sustainability. 
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2. There would be evidence of structural aspects of construct validity for the ALTITUDE, 

specifically a clear factor structure that can represent both tier-specific and general 

factors related to Tier 2 and 3 systems. 

3. There would be evidence of external aspects of construct validity for the ALTITUDE via 

significant convergent and smaller discriminant correlations with SWPBIS fidelity of 

implementation assessments at each tier. Because there is little prior empirical work on 

the relative importance of tier-general vs. tier-specific sustainability factors in relation to 

fidelity or sustained implementation, we did not have a specific hypothesis regarding 

whether tier-general or tier-specific sustainability factors will be more strongly related to 

Tier 2 or Tier 3 SWPBIS fidelity. However, we expected both tier-general and tier-

specific sustainability factors to be related to fidelity. By contrast, because tier-specific 

sustainability factors logically should be most strongly related to implementation of 

specific tiers, we had hypotheses for the tier-specific sustainability factors. We 

hypothesized that Tier 2-specific sustainability factors on the ALTITUDE would be more 

strongly related to Tier 2 fidelity than Tier 3 or Tier 1 fidelity, and that the Tier 3-specific 

sustainability factors would be more strongly related to Tier 3 fidelity than Tier 2 or Tier 

1 fidelity. 

Study 1: Item Development and Content Representativeness 

 In Study 1, we administered three surveys to an expert panel to develop items for the 

ALTITUDE. Survey 1 was administered in August of 2018, Survey 2 in September of 2018, and 

Survey 3 in October of 2018. The goal of Survey 1 was to generate ideas for ALTITUDE item 

content. We used an open-ended Delphi survey technique to generate as many potential items as 

possible to ensure maximum coverage, while also limiting potential biases by not including items 
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the authors had identified (Hasson et al., 2000). In Survey 2, the expert panel provided detailed 

feedback on the items generated from the Survey 1 and suggested additional items for inclusion. 

Finally, we used Survey 3 to assess the content representativeness of the ALTITUDE items and 

measure as a whole. 

Participants 

 Twenty-six individuals with extensive experience supporting the implementation of Tier 

2 and 3 behavior support systems and practices participated in the expert panel. Expert panel 

members were identified and recruited via email invitations by the third author because of their 

affiliation with the Center on PBIS (www.pbis.org) and/or experience implementing Tier 2 and 3 

behavior practices in schools. Criteria for membership on the expert panel consisted of being 

either (a) a researcher with at least four published articles within the past five years that 

examined implementation of school-based Tier 2 and 3 behavior practices or (b) a technical 

assistance provider with at least 10 years of experiences supporting implementation of Tier 2 and 

3 practices across multiple schools or districts. Panel membership exceeded the recommended 

criterion of two to 20 (Gable & Wolf, 1993; Rubio et al., 2003). Fifteen (58%) of the members 

were female. Twenty-one (81%) had a doctoral degree, four (15%) had a master’s degree, and 

one (4%) did not report education. Most participants identified as White (n = 21, 81%). Fifteen 

(58%) identified their primary role as being a researcher or project director, six as practitioners 

(23%), two (8%) as a researcher and practitioner equally, one (4%) as a program director, one 

(4%) as an evaluator, and one (4%) did not specific their primary role. The average number of 

years supporting schools in implementing SWPBIS as a practitioner and/or researcher was 15 

years (range = 3 – 40 years) and the average number of years supporting schools in 

implementing Tier 2 and 3 behavior support systems as a practitioner and/or researcher was 13 
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years (range = 2 – 30 years). Seven (27%) expert panel members worked in the U.S. West 

region, seven in the Midwest (27%), five in the South (19%), four (15%) in the Northeast, one 

(4%) in multiple regions, and two did not indicate a region. The was a 100% response rate for 

Survey 1, a 68% response rate for Survey 2, and an 81% response rate for Survey 3.  

Item Generation 

Procedure  

 Expert panel members were recruited through email invitations to participate in a panel 

focused on developing a measure assessing factors that predict sustained implementation of Tier 

2 and 3 systems. A Delphi survey technique was used to gather expert panel feedback during 

measure development (Hasson et al., 2000). Specifically, the Delphi process occurs over the 

course of several rounds of survey administrations and assists researchers to gather, summarize, 

and reach consensus among panel members (Hasson et al., 2000). As is customary in the early 

rounds of the Delphi process (Hasson et al., 2000), the first round began with open-ended items 

to assist expert panel members in generating ideas for measure content. We held an in-person 

meeting (two members participated via videoconference) and provided the expert panel with 

verbal and written instructions on the aims and objectives of the study, as well as the 

responsibilities of the expert panel. We then provided expert panel members with individual 

response packets that included a copy of the items in the Tier 2 and 3 scales of the SWPBIS 

Tiered Fidelity Inventory (TFI; Algozzine et al., 2014) and two open-ended survey questions: 

“Given TFI Tier 2 items, what facilitating items would predict high scores on these fidelity 

items?” and “Given TFI Tier 3 items, what facilitating items would predict high scores on these 

fidelity items? Please repeat any Tier 2 items that would also apply to Tier 3.” The TFI was 

provided to ensure experts did not generate items redundant with the TFI, given that a measure 
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of sustainability should predict fidelity but not be an assessment of fidelity (i.e., the measure 

should not include TFI items). After expert panel members individually completed the response 

packets, they were invited to share items they generated and discuss ideas as they emerged. The 

discussion allowed panel members to generate additional items.  

Results 

 The expert panel generated a total of 247 items, suggestions, and comments. We then 

reviewed these data to combine similar items and delete items that assessed fidelity instead of 

sustainability. An example of two items that were combined due to similarity included “teacher 

buy-in and participation in Tier 2 interventions on a daily basis” and “staff buy-in for specific 

common interventions.” An example of two items that were deleted because they directly 

assessed fidelity included “Implementing Tier 1 with high fidelity” and “classroom practices in 

place school-wide.” This process resulted in a preliminary list of 38 potential ALTITUDE items. 

Revisions and Generation of Additional Items 

Procedure 

 Next, expert panel members were invited to participate in an anonymous online survey to 

rate and generate new items. For each of the potential ALTITUDE items generated in Survey 1, 

the expert panel was asked to indicate whether to “retain,” “remove,” or “revise” the item. If 

expert panel members selected “revise,” they were prompted to provide open-ended feedback on 

how to improve the item (e.g., comments, text edits). In addition, for each of the 38 proposed 

items, the expert panel was asked whether the item should be asked in reference to only one tier 

(i.e., Tier 2 or Tier 3) or in reference to both tiers. Specifically, each panel member made one 

selection per item from the following options: “Tier 2 only (item not relevant to Tier 3),” “Tier 3 

only (item not relevant to Tier 2),” “Tier 2 and 3 as separate items (item relevant to both tiers, 
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and schools are likely to have different responses by tier),” or “Tier 2 and 3, combined in one 

item (item relevant to both tiers, and schools are likely to respond similarly across tiers).” At the 

end of the survey, we asked expert panel members to identify any additional items that may 

predict sustained implementation of Tier 2 and 3 systems.  

Results 

 Based on expert panel responses, we removed four of the 38 items and revised wording 

for the other 34 items. An example of an item that was removed because 53% of the panel 

members who completed survey 2 recommended we either “remove” or “revise” the item was 

“The Tier 2 and 3 team(s) are willing to discontinue implementation of ineffective practices (to 

free up resources for more effective options).” In addition, an example of an item we revised was 

“School personnel value partnering with families in Tier 2 and 3 supports and problem solving,” 

which was revised to “School personnel build strong partnerships with families to support 

students with Tier 2 and 3 behavior needs.” Item revisions and consensus was reached by the 

authors by collaboratively reviewing survey feedback from the expert panel. In addition, we 

generated seven new items based on the open-ended feedback from expert panel members. Of 

the 41 resulting items, 17 items were identified by the expert panel as relevant to both Tiers 2 

and 3, 13 items were specific to Tier 2, and 11 items were specific to Tier 3. 

Content Representativeness  

Procedure 

 As the last step, we invited expert panel members to participate in Survey 3. We asked 

expert panel members to rate the extent they perceived each of the items to be predictors of 

sustainability of Tier 2 and 3 behavior support systems using a sliding scale with the following 

response anchors: 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, and 4 = Strongly Agree. 
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Expert panel members could also select “Don’t Know/NA” for each item. In addition, there was 

an optional open-ended prompt for each item for expert panel members to provide any final 

comments or recommended revisions. At the end of the survey, expert panel members had the 

opportunity to provide additional comments on the overall measure.  

Data Analysis 

 Content representativeness of the ALTITUDE measure was assessed by calculating a 

content validity index (CVI) score across the 41 individual items and an overall CVI score for 

the measure (Rubio et al., 2003). CVI for individual items was calculated by counting the 

number of expert panel members who rated each item as Agree or above and dividing it by the 

total number of experts, and CVI for the overall measure was calculated by averaging the 

individual item CVI scores (Rubio et al., 2003). Scores of .80 or higher are considered adequate 

for new measures (Davis, 1992). If individual item CVI scores were below .80, we inspected 

them to determine whether to revise or remove those items.  

 Consistent with the literature (Davis, 1992; Lynn, 1986), interrater agreement (IRA) 

among expert panel members was calculated by dichotomizing the ratings of Strongly Disagree 

to Disagree versus Agree to Strongly Agree. IRA for individual items was calculated by 

dichotomizing each expert panel member’s score as either disagree or agree, and then reporting 

the percentage of the two that was higher for each item. As such, the floor for this index was .50. 

IRA for the overall measure was calculated by counting the number of items with an IRA at or 

above .80 and dividing it by the total number of items. This total IRA approach is recommended 

when there are more than five members in an expert panel (Lynn, 1986). Although there were 

little missing data across expert panel scores on the individual items (2%; 10 items had one, two 

items had two, and one item had three missing ratings), we conservatively coded all missing 
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values as disagreements that the item predicted implementation and sustainability of Tier 2 and 3 

systems. 

Results 

 Expert panel members’ ratings were reliable (IRA = .95), and the overall CVI score for 

the measure was .93, indicating strong content aspects of construct validity for the ALTITUDE 

in assessing implementation and sustainability of Tier 2 and 3 systems. In terms of individual 

item CVI scores, only two items fell below the validity criterion of .80, and we removed both 

items from the ALTITUDE. Based on open-ended responses from the expert panel, we re-

worded or edited 22 of the remaining items for clarity. For example, one item was originally 

written as “The school’s Tier 3 data are efficient for school personnel to collect” and was 

changed to “Individuals implementing Tier 3 behavior interventions can collect fidelity and 

student progress data without too much effort.” Table 2 details the ALTITUDE items resulting 

from the measure development process in Study 1. At the conclusion of Study 1, the ALTITUDE 

included 39 items, consisting of 15 items related to Tiers 2 and 3, 13 items related to Tier 2 only, 

and 11 items related to Tier 3 only.  

Study 2: Structural Aspects and Relations with Fidelity 

Participants 

 Participants were drawn from a national sample of educators from 646 schools 

completing the ALTITUDE as part of a longitudinal study. The majority of participants were 

school SWPBIS team leaders/facilitators/internal coaches (n = 329, 51%), followed by school 

administrators (n = 172, 27%), school personnel (n = 77, 12%), external/district/regional 

SWPBIS coaches (n = 54, 8%), PBIS team members (n = 6, 1%), specialists/related service 

providers (e.g., school psychologist, social worker; n = 5, 1%), other (data coordinator, learning 
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environment specialist, n = 2, > 1%), and a district coordinator (n = 1, > 1%). The 646 schools 

were from 23 U.S. states, representing all four census regions. According to data obtained from 

the National Center for Educational Statistics (NCES) database for the 2016-17 (most recent 

available) school year, 50% of the participating schools were elementary schools, and 70% were 

located in cities or suburbs. Additional NCES school demographic information is in Table 1. 

 Participants for Study 2 were recruited by state leaders affiliated with the Center on PBIS 

(www.pbis.org). Recruitment included state leaders working with district PBIS coaches to 

identify and recruit school participants or by recruiting participants directly during existing 

SWPBIS training events. Participants needed to meet the following inclusion criteria to 

participate in this study: (a) be working in or with (i.e., district coach) a public elementary, 

middle, or high school engaged in SWPBIS implementation (Forman et al., 2013); (b) have 

knowledge of their school’s SWPBIS implementation efforts; and (c) be measuring SWPBIS 

implementation fidelity.  

Measures  

ALTITUDE 

For each of the 39 items, participants were asked to rate whether each item was true for 

their schools right at the present time on a sliding scale with the following response anchors: 1 = 

Not True, 2 = Partially True, 3 = Mostly True, and 4 = Very True. Respondents could also 

indicate a response of “Don’t Know/NA” on each item—such responses were treated as missing 

in the analyses. 

SWPBIS Fidelity of Implementation 

 The TFI (Algozzine et al., 2014) is the most widely-used measure assessing 

implementation fidelity of SWPBIS at all three tiers (Kittelman et al., 2018). The TFI includes a 
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total of 45 items (Overall Scale), with 15 items assessing Tier 1 (Scale 1), 13 items assessing 

Tier 2 (Scale 2), and 17 items assessing Tier 3 (Scale 3). Studies have found the TFI to have 

strong evidence of content (CVI = .92) and structural aspects of construct validity (i.e., 

comparative fit index [CFI] = .99, root mean square error of approximation [RMSEA] = .04, 

across a three-factor CFA model; Massar et al., 2017; McIntosh et al., 2017), reliability (overall 

measure, α = .96; across individual tiers, α  = .87 to .98), and convergent correlations with other 

SWPBIS implementation fidelity measures (rs = .51 to .75). If schools were reporting on 

implementation fidelity using a measure other than the TFI and only measuring Tier 1 

implementation fidelity, their fidelity scores were excluded when examining relations between 

the ALTITUDE measure and TFI implementation fidelity scores. 

Procedure and Data Analysis 

 To assess the factor structure of the ALTITUDE, we randomly divided the sample of 646 

schools into two subsamples of equal size. With the first subsample (n = 323 schools), we 

conducted an exploratory factor analysis (EFA) based on the polychoric correlation matrix to 

account for the ordered categorial item response format, with an oblique (promax) rotation. Our 

decision for the number of factors to extract was informed by two variants of parallel analysis 

using the FACTOR program (Lorenzo-Seva & Ferrando, 2006): (a)  Horn’s (1965) principal 

component-based method in which actual eigenvalues are compared to averaged eigenvalues 

from randomly generated datasets, and (b) Timmerman and Lorenzo-Seva’s (2011) method 

based on minimum rank factor analysis of the polychoric correlation matrix in which the 

percentages of common factor variance for the actual data set are compared to the average 

percentages for random permutations of the original data set. 



MEASURING SUSTAINABILITY OF ADVANCED BEHAVIOR SYSTEMS 18 
 

 Informed by the EFA results, we deleted seven items, as detailed in the Results. Specific 

reasons for deletion included: (a) an unusually high amount of missing data (1 item), indicating 

that participants may have had difficulty answering the item; (b) large cross-loadings on factors 

that were less logically related to item content (2 items); and (c) content overlap with other items 

on the same subscale (4 items). Following these decisions, we conducted an ordinal confirmatory 

factor analysis (CFA) using the second subsample (n = 323). Because the results of the parallel 

analysis for the EFA were not definitive, we evaluated a unidimensional model plus two- and 

three-factor models. Also, because we wanted for theoretical reasons to represent general vs. tier-

specific aspects of sustainability, we fit Bifactor S-1 models (Eid et al., 2017), in which all 

ALTITUDE items load on a general Tier 2 and 3 sustainability reference factor, with items 

assessing tier-specific sustainability factors also loading on correlated specific residual factors 

(i.e., variance unrelated to the general Tier 2 and 3 sustainability factor). Unlike traditional 

applications of Bifactor models that have all items loading on both a general and specific factor 

and some applications of Bifactor S-1 models in which one specific factor is set as the general 

reference factor for theoretical reasons (Burns et al., 2020), the ALTITUDE has a directly 

measured general factor, thereby avoiding some limitations of traditional Bifactor models (i.e., 

insufficiently defined general factors and a tendency to yield anomalous results;  Eid, 2020; Eid 

et al., 2017) and the need to compellingly justify a specific factor as an appropriate reference 

factor (Burke & Johnston, 2020). Reporting the results of both multidimensional correlated 

factor models and Bifactor S-1 models has been recommended due to their interpretability for 

multidimensional assessment instruments (Eid, 2020). Informed by the parallel analysis results, 

we fit one Bifactor S-1 model with one specific factor beyond the general sustainability factor 

(see Figure 1) and another Bifactor S-1 model with two specific factors beyond the general factor 
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(see Figure 2). We report several indicators of model fit, with the following values providing 

evidence of good model fit to the data (Hu & Bentler, 1999): CFI > .95, RMSEA < .06, and the 

standardized root mean squared residual (SRMR) < .08.  

 After evaluating the fit of alternative CFA models, we evaluated subscale reliability 

based on ordinal α (Zumbo et al., 2007). We also calculated a hierarchical omega (ωH) reliability 

coefficient (McDonald, 1999) based on the results of a Bifactor S-1 CFA model to determine the 

proportion of total variance in the ALTITUDE attributable to a general Tier 2 and 3 

sustainability factor, plus hierarchical omega subscale (ωHS) coefficients to determine the 

proportion of reliable variance in the tier-specific sustainability factors after accounting for 

variance attributable to a general Tier 2 and 3 sustainability factor. In addition, we evaluated test-

retest reliability for each subscale based on a subsample of participants from 16 schools with two 

ALTITUDE completions at an average of 10 days apart. 

We also examined the extent to which ALTITUDE factors correlated with SWPBIS 

implementation fidelity by tier. TFI implementation fidelity scores were obtained through PBIS 

Assessment (www.pbisapps.org), which is a free web application maintained at the University of 

Oregon in the research unit of Educational and Community Supports. PBIS Assessment is used 

by SWPBIS teams (with assistance from a SWPBIS district/regional coordinator) to enter and 

review their SWPBIS implementation fidelity scores for implementation progress monitoring. 

SWPBIS teams can assess and enter their schools’ implementation fidelity scores directly into 

PBIS Assessment at any time during a school year. For the purposes of this study, we used TFI 

scores from each school’s last TFI assessment for the 2018-19 school year (for each tier) that 

was completed with the guidance of an external SWPBIS coach. Of the 646 schools completing 

the ALTITUDE, 428 completed the Tier 1 scale of the TFI, 443 completed the Tier 2 scale, and 

http://www.pbisapps.org/
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289 completed the Tier 3 scale. For schools without TFI data on a particular tier, we did not 

know if data were missing because the school was not implementing that particular tier or 

because they did not assess fidelity for that tier despite implementing that tier. Thus, we were 

unable to determine if data were missing not at random (MNAR) or were missing at random 

(MAR), and, regardless, the percentages of missing data were very high for most missing data 

handling approaches (e.g., 55% for Tier 3 TFI). For these reasons, we used listwise deletion by 

TFI tier, based on TFI data availability, as the least limited option for handling missing TFI data. 

In these analyses, a latent TFI factor (separate models by tier), with items as ordinal indicators, 

was correlated with latent ALTITUDE factors, also with ordinal item indicators, both as a 

correlated multidimensional model and Bifactor S-1 model in separate analyses.  

All analyses were conducted in Mplus 8.4 (Muthén & Muthén, 2017) using the mean and 

variance adjusted weighted least squares (WLSMV) estimator with adjusted standard errors to 

account for the clustering of schools in districts using the COMPLEX option. Consistent with 

recommendations for ordinal factor analysis models (Shi et al., 2020), we used multiple 

imputation (m = 1,000 data sets) to handle item-level missing data on the ALTITUDE (see 

percentages in Table 3) in the CFAs and correlational models. EFA with multiple imputation is 

not available in Mplus; thus, we handled missing data using the WLSMV estimator in the EFA. 

Results 

 EFA 

 Before conducting the EFA, one item (#7) was excluded due to an abnormally large 

percentage of missing responses (30% compared to 2% and 7% on adjacent items), particularly 

given its placement early in the measure (see Table 3 for missing data information for all items). 

It is possible that the large percentage of missing responses for item #7 was because school-level 
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participants were unaware of what criteria their districts used to hire teachers with skills in 

implementing Tier 2 and 3 behavior interventions, or their district may not have included this 

component as part of their hiring procedures.  

The EFA (with 38 items) on the first randomly selected subsample (n = 323) indicated a 

two- or three-factor solution depending on the parallel analysis method. Specifically, Horn’s 

(1965) method indicated that three factors should be extracted, with the first three eigenvalues 

greater than eigenvalues calculated from randomly generated data (actual eigenvalues = 22.21, 

2.48, 1.75, 1.10; eigenvalues on random data = 1.91, 1.79, 1.71, 1.64). By contrast, Timmerman 

and Lorenzo-Seva’s (2011) method indicated that two factors should be extracted, with the actual 

percentages of common factor variance greater than the percentages based on randomly 

permuted data for the first two factors (actual percentages = 58.86, 5.77, 4.16; random 

percentages = 6.05, 5.64, 5.33). In the two-factor solution, items related to general Tier 2 and 3 

sustainability and items specific to Tier 2 sustainability both primarily loaded on the first factor, 

with items specific to Tier 3 sustainability primarily loading on the second factor. In the three-

factor solution, items with large loadings on the first factor assessed Tier 2 and Tier 3 systems as 

a whole, items with large loadings on the second factor assessed Tier 2 specifically, and items 

with large loadings on the third factor assessed Tier 3 specifically. Promax-rotated loadings for 

the three-factor solution are presented in Table 3. Both the two- and three-factor solutions were 

compared in subsequent CFAs. 

Item Decisions 

 Following the EFA, we made decisions on which items to retain in the final ALTITUDE 

based on the three-factor pattern of EFA loadings and consideration of item content. Based on 

these deliberations, two items were excluded (#19 and 28) because they had larger loadings on 



MEASURING SUSTAINABILITY OF ADVANCED BEHAVIOR SYSTEMS 22 
 

the combined Tier 2 and 3 and/or specific Tier 3 factor even though the items asked about Tier 2 

sustainability. In addition, even though factor loadings were acceptable, four items (#18, 22, 30, 

and 33) were excluded for parsimony because the items had substantial content overlap with at 

least one other item on the same subscale. These decisions resulted in the retention of 32 final 

ALTITUDE items, as detailed in Tables 2 and 3. 

CFA 

Following these item retention decisions, responses on the 32 items for the second 

randomly selected subsample (n = 323) were included in five ordinal CFAs with the following 

factor structures: (a) all items loading on one factor; (b) two correlated factors, with general Tier 

2 and 3 items and Tier 2 specific items loading on the same factor, and Tier 3 specific items 

loading on the other factor; (c) three correlated factors, with each item loading on only one 

factor, i.e., Tier 2 and 3 combined items loading on a combined factor, Tier 2 items loading on a 

Tier 2 factor, and Tier 3 items loading on a Tier 3 factor; (d) a Bifactor S-1 model, with all items 

loading on a general Tier 2 and 3 reference factor and items specific to Tier 3 also loading on a 

Tier 3 specific residual factor (see Figure 1); and (e) a second Bifactor S-1 model, adding a Tier 

2 specific residual factor correlated with the Tier 3 specific residual factor (see Figure 2). Fit 

indices for the five models are presented in Table 4. In general, fit was better for three-factor 

models, either in correlated multidimensional or Bifactor S-1 models, compared to two- and one-

factor models. Model fit was good for the three-factor correlated model, χ2 (461) = 1007.26, p < 

.001; CFI = .98; RMSEA = .06; and SRMR = .05; model fit was also good for the Bifactor S-1 

model with the correlated Tier 2 and Tier 3 specific residual factors in addition to the general 

Tier 2 and 3 factor, χ2 (445) = 1002.90, p < .001; CFI = .98; RMSEA = .06; and SRMR = .05. 

Factor loadings for these two CFA models are presented in Table 3.  
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Reliability 

Reliability, based on calculations of ordinal α (Zumbo et al., 2007), was strong for all 

three sustainability subscales: general Tier 2 and 3 (14 items, α = .95), Tier 2 specific (9 items, α 

= .95), and Tier 3 specific (9 items,  α = .97). Test-retest reliability was strong for the general 

Tier 2 and 3 subscale (r = .89, p < .001), the Tier 2 specific subscale (r = .90, p < .001), and the 

Tier 3 specific subscale (r = .95, p < .001). Based on the Bifactor S-1 model with two specific 

residual factors, we calculated the following hierarchical omega coefficients: ωH = .92 for the 

general Tier 2 and 3 factor, ωHS = .22 for the Tier 2 specific residual factor, and ωHS = .40 for the 

Tier 3 specific residual factor. These coefficients indicated that 92% of the variance on the 

ALTITUDE can be attributed to a general Tier 2 and 3 sustainability factor, with small amounts 

of reliable variance remaining on the specific Tier 2 and Tier 3 items after accounting for the 

general sustainability factor (22 and 40%, respectively). 

Relations with Fidelity 

 Correlations among the ALTITUDE subscales, both as three correlated latent factors and 

as one general plus two residual specific factors, and TFI fidelity factors at each tier are 

presented in Table 5.  

Tier 1 Fidelity. Fit was good for the model correlating TFI Tier 1 fidelity (n = 428) with 

the three correlated ALTITUDE factors, χ2 (1028) = 1457.22, p < .001, CFI = .98, RMSEA = 

.03, SRMR = .06. Correlations with the TFI Tier 1 factor were small to moderate for the 

ALTITUDE Tier 2 and 3 general (r = .45, p < .001), Tier 2 specific (r = .46; p < .001), and Tier 

3 specific (r = .27; p < .001) factors. Of note, the three ALTITUDE factors were highly 

correlated (rs = .74 to .85, all p < .001).  



MEASURING SUSTAINABILITY OF ADVANCED BEHAVIOR SYSTEMS 24 
 

Fit was also good for the model correlating the TFI Tier 1 factor with the one general and 

two tier-specific ALTITUDE factors in a Bifactor S-1 configuration, χ2 (1012) = 1434.19, p < 

.001, CFI = .98, RMSEA = .03, SRMR = .06. In this model, the ALTITUDE Tier 2 and 3 general 

factor correlated with the TFI Tier 1 factor at r = .45 (p < .001), and the Tier 2 specific residual 

factor had a small correlation with Tier 1 fidelity (r = .15, p = .019). By contrast, the Tier 3 

specific residual factor was unrelated to Tier 1 fidelity (r = -.10, p = .062). The ALTITUDE Tier 

2 and Tier 3 specific residual factors were positively correlated (r = .38, p < .001). 

Tier 2 Fidelity. Fit was good for the model correlating TFI Tier 2 fidelity (n = 443) and 

three correlated ALTITUDE factors, χ2 (939) = 1415.19, p < .001, CFI = .98, RMSEA = .03, 

SRMR = .05. In this model, the ALTITUDE Tier 2 factor had the strongest correlation with Tier 

2 fidelity (r = .48, p < .001), although correlation magnitude was roughly similar across the 

ALTITUDE factors, with the general Tier 2 and 3 sustainability factor at r = .43 (p < .001) and 

the Tier 3 sustainability factor at r = .38 (p < .001). 

Fit was also good with the ALTITUDE in a Bifactor S-1 configuration, with χ2 (923) = 

1391.27, p < .001, CFI = .98, RMSEA = .03, SRMR = .05. In the Bifactor S-1 model, the general 

Tier 2 and 3 sustainability factor (r = .44, p < .001) and the Tier 2 specific residual sustainability 

factor (r = .20, p = .001) were positively correlated with Tier 2 fidelity, but the Tier 3 specific 

residual sustainability factor was unrelated to Tier 2 fidelity (r = .09, p = .145). 

Tier 3 Fidelity. Fit for the correlated ALTITUDE factors with TFI Tier 3 fidelity (n = 

289) was good, with χ2 (1121) = 1425.15, p < .001, CFI = .98, RMSEA = .03, SRMR = .06. In 

this model, the ALTITUDE Tier 3 sustainability factor had the largest correlation with Tier 3 

fidelity (r = .41, p < .001), with the general Tier 2 and 3 sustainability factor at r = .34 (p < .001) 

and the Tier 2 sustainability factor at r = .24 (p < .001). 



MEASURING SUSTAINABILITY OF ADVANCED BEHAVIOR SYSTEMS 25 
 

Fit with the ALTITUDE factors in a Bifactor S-1 configuration was also good, with χ2 

(1105) = 1403.41, p < .001, CFI = .98, RMSEA = .03, SRMR = .06. In this model, both the 

ALTITUDE general Tier 2 and 3 sustainability factor (r = .35, p < .001) and the Tier 3 specific 

residual factor (r = .23, p = .001) were related to Tier 3 fidelity, but the Tier 2 specific residual 

sustainability factor was unrelated to Tier 3 fidelity (r = -.11, p = .186). 

Discussion 

 The purpose of these two studies was to develop and evaluate the construct validity of the 

ALTITUDE. This is an important step toward the ALTITUDE being defensibly used to identify 

contextual variables that predict sustained implementation of Tier 2 and 3 behavior support 

systems in schools. Overall, the studies provide supportive evidence for the ALTITUDE in 

relation to several aspects of construct validity.  

 For Study 1, we utilized an expert panel comprised of researchers and technical 

assistance providers to support measure development. Using a Delphi survey technique, we 

conducted three rounds of surveys to develop, refine, and evaluate the ALTITUDE items. Based 

on the results of Survey 3, we found the measure to contain strong content representativeness 

(CVI = .93). For Study 2, we administered the ALTITUDE survey to a large national sample of 

schools implementing SWPBIS. We conducted EFA and CFAs to assess the structural aspects of 

the measure and examine relations between the ALTITUDE and TFI implementation fidelity 

subscales (external aspects of validity). We found evidence of the structural aspects and that the 

ALTITUDE assesses both tier-general and tier-specific Tier 2 and 3 factors related to 

sustainability. There was also evidence of strong internal consistency for the ALTITUDE factors 

and some evidence of generalizability of responses over time (i.e., test-retest reliability across 10 

days on average). Finally, we also found evidence of predictable relations for the ALTITUDE 
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with SWPBIS implementation fidelity, including evidence of convergent and discriminant 

relations with concurrent SWPBIS implementation fidelity assessments at each tier.  

 Regarding relations with SWPBIS fidelity, the ALTITUDE general Tier 2 and 3, Tier 2 

specific, and Tier 3 specific subscales, when specified as correlated factors, all had small to 

moderate correlations with fidelity at all tiers. We also investigated relations with fidelity with 

the ALTITUDE factors in a Bifactor S-1 specification, in which the Tier 2 and 3 specific factors 

represented tier-specific variance in sustainability with variance related to general Tier 2 and 3 

sustainability removed. In this configuration, only the general Tier 2 and 3 ALTITUDE factor 

was related to fidelity of all three SWPBIS tiers, with the Tier 2 specific factor related to both 

Tier 1 and 2 fidelity and the Tier 3 specific factor only related to Tier 3 fidelity. These patterns of 

relations for the tier-specific sustainability factors, in the Bifactor S-1 configuration, provide 

evidence of both convergent and discriminant relations that we expected at the outset of the 

study. 

 In sum, these results provide evidence that the subscales of the ALTITUDE assess both 

tier-specific and tier-general aspects of sustainability in predictable ways. Although model fit 

was good for most of the alternative CFA models, model fit was strongest for the two 3-factor 

models (Model 3 and 5; Table 4). In particular, the S-1 model with the correlated Tier 2 and Tier 

3 specific residual factors (Model 5) has strong conceptual fit because it demonstrates that the 

Tier 2 and 3 specific residual factors contained unique variance not shared by the general Tier 2 

and 3 sustainability reference factor. This result provides empirical evidence, and aligns with our 

hypotheses, that factors (e.g., district or school-level) predictive of sustained implementation of 

Tier 2 and 3 behavior systems can be tier-general or tier-specific.  



MEASURING SUSTAINABILITY OF ADVANCED BEHAVIOR SYSTEMS 27 
 

 Findings from these two studies are an important initial step towards extending previous 

research examining factors predictive of the sustained implementation of Tier 1 behavior support 

systems. Researchers previously developed a measure (McIntosh et al., 2011; McIntosh et al., 

2018) that was later used to identify key district and school factors predictive of Tier 1 behavior 

support systems in schools (McIntosh et al., 2018). The current study extended this research by 

developing a research measure that can be used to identify tier-general and tier-specific aspects 

of Tier 2 and Tier 3 behavior support systems with validity. This is an important area for future 

research because thousands of schools in the U.S. are implementing these advanced tiers 

(Kittelman et al., 2018) and much of what we know about variables that are important for the 

sustained implementation of Tier 2 and 3 behavior support systems has been gathered through 

descriptive and cross-sectional studies (Bambara et al., 2012; Bambara et al., 2009; Loman et al., 

2010; Woodbridge et al., 2014). Using the ALTITUDE, we anticipate that future research will be 

able to empirically confirm whether these factors are critical for sustained implementation of the 

advanced tiers and identify other novel district and school features that contribute to 

sustainability. 

Limitations and Future Research  

 There were limitations across the two current studies that future research may address. 

The first limitation is the generalizability of the samples of participants in Study 1. We assessed 

the content representativeness of the ALTITUDE measure using an expert panel of researchers 

and practitioners with a high investment in implementing Tier 2 and 3 behavior support systems 

within a SWPBIS framework. Although the number of participants in the expert panel exceeded 

recommended sample sizes (Gable & Wolf, 1993; Rubio et al., 2003), it is possible that their 

experiences and perceptions may have overemphasized or underemphasized certain features 
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related to Tier 2 and 3 systems, especially to multi-tiered systems of support other than SWPBIS. 

Additionally, the majority of expert panel members were primarily researchers, not practitioners, 

and therefore these members may have placed a higher importance on certain features of Tier 2 

and 3 systems, which would then be reflected in the ALTITUDE items. Because these 

participants helped to develop the items, these participants may have rated certain items on the 

measure more favorably than other researchers and practitioners implementing Tier 2 and 3 

behavior support systems. In addition, the sample in Study 2 included individuals from schools 

that were actively implementing SWPBIS, generally with support from strong state SWPBIS 

networks. Similar to the expert panel, their ratings may have been biased by the investment their 

schools had made with implementing SWPBIS. Potential recommendations for future research to 

address these sample limitations would be to replicate the findings with another group of 

participants at different stages of SWPBIS implementation and examine the measurement 

invariance of the ALTITUDE. For example, research could examine whether there are 

significant differences in ALTITUDE scores for schools at different stages of Tier 2 and 3 

implementation, such as early adopters versus sustainers (Forman et al., 2013).  

Another limitation was the availability of fidelity data, given that fewer than half of the 

participants that completed the ALTITUDE measure also completed a TFI at Tier 3. For this 

reason, we used listwise deletion based on availability of TFI data by tier when examining 

relations between ALTITUDE factors and TFI subscale factors. Although using listwise deletion 

to handle missing TFI data likely introduced some bias, we believe this was the least limited 

option for missing data due to the large percentages of missing data (e.g., 55% of cases for Tier 

3) and the unclear specific missing data mechanism. Specifically, there was some evidence that 

data were MAR given that the probability of missing data on the TFI was predictable by 
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ALTITUDE scores (e.g., schools with Tier 3 TFI scores had higher general Tier 2 and 3, Tier 2 

specific, and Tier 3 specific ALTITUDE scores, all p < .001), but it is also possible that TFI data 

were MNAR if schools did not complete the TFI because they were not implementing Tier 2 and 

3 behavior systems. 

Relatedly, the sample size in Study 2 was minimally adequate considering the complexity 

of the models fit to the data (i.e., multiple factors with ordinal items). To address these 

limitations, future research could replicate and extend the current work by including a more 

varied sample of schools assessing implementation fidelity at Tiers 2 and 3. Even if schools were 

not fully implementing Tiers 2 and 3, it would be worthwhile to examine their Tier 2 and 3 

fidelity scores and their ALTITUDE scores to identify factors related to the implementation and 

sustainability of Tier 2 and 3 behavior support systems for schools in the early stages of 

implementation. It should also be noted that the responses of any single participant may not be 

representative of a school team or others with knowledge of the schools’ systems. Although most 

participants in Study 2 were in leadership or teaming positions at their schools, it is possible that 

their perceptions of the features assessed by the ALTITUDE varied considerably from other 

team members in their schools. Future research could help to examine these potential differences 

by conducting another large-scale study in which multiple school personnel within each building 

completed the ALTITUDE and interrater reliability of the ALTITUDE be evaluated. The two 

current studies discussed were cross-sectional examinations of Tier 2 and 3 behavior support 

systems. Thus, the availability of the ALTITUDE enables longitudinal examinations of factors 

predicting sustained implementation of Tier 2 and 3 practices. This new opportunity is important, 

given that the existing studies on this topic have been descriptive or retrospective (Bambara et 

al., 2012; Woodbridge et al., 2014). Additionally, future research may point to the need for a tier-
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general sustainability factor, based on the relation of general Tier 2 and 3 ALTITUDE factors 

with Tier 1 TFI fidelity.  

Implications for Practice 

Although we believe the ALTITUDE will be most useful as a research tool, compared to 

an action planning tool, future research using the ALTITUDE could have significant 

implications for district and school SWPBIS implementation teams. As implementing SWPBIS 

within district and schools is resource-intensive, particularly EBPs and behavior systems within 

the advanced tiers (Bambara et al., 2012; Bambara et al., 2009; Loman et al., 2010), 

implementation teams can benefit from learning which key features of the advanced behavior 

systems are predictive of sustained implementation for both tiers vs. each specific tier. This 

information could be particularly helpful to SWPBIS teams when structuring their professional 

development activities and implementation timelines for the advanced tiers. For example, once 

Tier 1 systems are established and implemented with adequate fidelity, leadership teams may 

decide to invest first in implementing features that are predictive of sustainability for both Tier 2 

and 3 behavior systems (e.g., building strong partnerships with families to support students 

needing Tier 2 and 3 supports) prior to investing in specific and highly expensive resources that 

may only affect the sustainability of one advanced tier (e.g., training school personnel to collect 

Tier 3 implementation fidelity and student progress data efficiently).    
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Table 1 

School Characteristics for the National Sample of Schools in Study 2 

Characteristics Sample 

Number of schools 646 

Number of districts/regions/counties 254  

Number of U.S. states 23 

Student enrollment, M (SD) 608 (375) 

% Non-white students, M (SD) 52 (29) 

% Students receiving FARMs, M (SD) 60 (26) 

School type  

% Elementary schools 60 

% Middle schools 14 

% High schools 10 

% Other 16 

School locale  

% Schools in cities 35 

% Schools in suburbs 35 

% Schools in towns 12 

% Schools in rural areas 15 

Note. FARMs = free and reduced price meals. Missing data across demographic variables was 

between 4% to 5%.  
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Table 2 

ALTITUDE Items 

Tier 2 and 3 related 

1. There is adequate communication across all teams providing Tier 1, 2, and 3 behavior 
support.* 

2. The team(s) responsible for Tier 2 and 3 behavior systems have procedures in place to 
select and/or train team members on supporting these behavior systems (e.g., monitoring 
fidelity and student performance).* 

3. The team(s) and school personnel responsible for implementing Tier 2 and 3 behavior 
interventions receive acknowledgement for implementation efforts and accomplishments.* 

4. School personnel understand the importance of monitoring intervention fidelity for Tier 2 
and 3 behavior interventions.* 

5. The school principal consistently expresses the importance of implementing Tier 2 and 3 
behavior interventions.* 

6. District administrators express a commitment that students with intensive needs should be 
supported within schools instead of being removed to more restrictive settings.* 

7. The district uses hiring procedures (e.g., interview questions, hiring criteria) to select 
teachers who have skills in supporting students through Tier 2 and 3 behavior interventions. 

8. The team(s) responsible for implementing Tier 2 and 3 behavior systems are connected to a 
"community of practice" (i.e., a network of other schools implementing Tier 2 and 3 
behavior systems in the district, state, or region).* 

9. Materials (e.g., documents, curricula, tools) for implementing Tier 2 and 3 behavior 
interventions can be used or adapted with ease over time.* 

10. School personnel are committed to supporting students in the classroom instead of 
excluding them from instruction.* 

11. School personnel are committed to implementing Tier 2 and 3 behavior interventions.* 

12. The team(s) responsible for implementing Tier 2 and 3 behavior systems effectively 
problem-solve barriers to implementation.* 

13. School personnel build strong partnerships with families to support students with Tier 2 and 
3 behavior needs.* 
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14. Classroom teachers regularly receive fidelity and student progress data about their assigned 
students receiving Tier 2 and 3 behavior interventions.* 

15. Parents/caregivers regularly receive progress data about their children and youth 
participating in Tier 2 and 3 behavior interventions.* 

Tier 2 specific 

16. All Tier 2 behavior interventions (e.g., Check-In Check-Out, social/emotional skills small 
groups) are coordinated by one team.* 

17. The team responsible for Tier 2 behavior systems has adequate resources (e.g., time, 
personnel, materials) to implement Tier 2 behavior interventions with fidelity.* 

18. School personnel have adequate resources (e.g., time, materials) to implement Tier 2 
behavior interventions with fidelity. 

19. Students receiving Tier 2 behavior support also receive academic support when needed. 

20. The team responsible for Tier 2 behavior systems has adequate access to training in Tier 2 
behavior systems and interventions.* 

21. The team responsible for Tier 2 behavior systems has adequate access to coaching for Tier 2 
behavior systems and interventions.* 

22. School personnel implementing Tier 2 behavior interventions receive adequate coaching on 
fidelity of data collection and plan implementation that includes performance feedback. 

23. School personnel are knowledgeable in the logic and practices of Tier 2 behavior 
interventions (e.g., why the interventions should work, for whom specific interventions are 
most likely to be effective, specific skills needed to implement the interventions).* 

24. School personnel implementing Tier 2 behavior interventions have the necessary skills for 
collecting fidelity and student progress data accurately.* 

25. The team responsible for Tier 2 behavior systems uses fidelity and student progress data to 
improve behavior systems and outcomes.* 

26. Individuals implementing Tier 2 behavior interventions can collect fidelity and student 
progress data efficiently.* 

27. The school’s Tier 2 behavior data systems are easy for the team to use for decision 
making.* 

28. District administrators promote a standard set of evidence-based Tier 2 behavior systems, 
data, and practices (e.g., screening tools, interventions, decision rules) to be used district-
wide. 
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Tier 3 specific 

29. The team responsible for Tier 3 behavior systems has adequate resources (e.g., time, 
personnel, materials) to implement Tier 3 behavior interventions with fidelity.* 

30. School personnel have adequate resources (e.g., time, materials) to implement Tier 3 
behavior interventions with fidelity. 

31. The team responsible for Tier 3 behavior systems has adequate access to training in Tier 3 
behavior systems and interventions.* 

32. The team responsible for Tier 3 behavior systems has adequate access to coaching for Tier 3 
behavior systems and interventions.* 

33. School personnel implementing Tier 3 behavior interventions receive adequate coaching on 
fidelity of data collection and plan implementation that includes performance feedback. 

34. School personnel are knowledgeable in the logic and practices of Tier 3 behavior 
interventions (e.g., why the interventions should work, for whom specific interventions are 
most likely to be effective, specific skills needed to implement the interventions).* 

35. School personnel implementing Tier 3 behavior interventions have the necessary skills for 
collecting fidelity and student progress data accurately.* 

36. The team responsible for Tier 3 behavior systems uses fidelity and student progress data to 
improve behavior systems and outcomes.* 

37. Individuals implementing Tier 3 behavior interventions can collect fidelity and student 
progress data without too much effort.* 

38. The school’s Tier 3 behavior data systems are easy for the team to use for decision 
making.* 

39. District administrators promote a standard set of evidence-based Tier 3 behavior systems, 
data, and practices (e.g., screening tools, interventions, decision rules) to be used district-
wide.* 

Note. * indicates that the item was retained in the final 32-item ALTITUDE.  
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Table 3 

ALTITUDE Factor Loadings from the EFA and CFA in Study 2 

Tiers assessed Item % EFA CFA Bifactor S-1 CFA 
  Missing Factor 

1 
Factor 

2 
Factor 

3 
Loading General Specific 

Tier 2 and 3  1 2.5 .49 .35 .02 .84 .84 —d 

related 2 3.1 .55 .30 .04 .86 .86 —d 
 3 5.0 .62 .19 -.06 .72 .72 —d 
 4 2.0 .69 .13 -.03 .80 .80 —d 
 5 2.6 .69 .19 -.03 .81 .81 —d 
 6 2.3 .49 .13 .05 .51 .51 —d 
 7 30.3 —a —a —a —a —a —a 
 8 7.0 .39 .31 .02 .68 .68 —d 
 9 4.5 .49 .29 .06 .82 .82 —d 
 10 0.6 .97 -.18 -.07 .66 .66 —d 
 11 2.5 .82 .06 -.06 .85 .85 —d 
 12 3.3 .71 .10 .17 .87 .87 —d 
 13 2.9 .81 -.04 .04 .72 .72 —d 
 14 4.6 .54 .17 .19 .84 .84 —d 
 15 7.6 .55 .01 .18 .76 .76 —d 
Tier 2 specific 16 5.0 .18 .65 -.15 .71 .66 .22 
 17 5.3 -.01 .84 .10 .85 .78 .29 
 18 5.0 -.03 .86 .06 —b —b —b 
 19 6.2 .38 .35 .01 —c —c —c 
 20 6.0 .12 .80 .00 .86 .74 .45 
 21 6.5 -.03 .83 .08 .82 .68 .50 
 22 7.3 .19 .62 .16 —b —b —b 
 23 5.9 .32 .52 .11 .88 .77 .42 
 24 5.7 .24 .54 .14 .88 .72 .55 
 25 6.3 .33 .59 .04 .91 .81 .40 
 26 6.5 .34 .54 .06 .92 .81 .42 
 27 7.0 .38 .45 .14 .85 .75 .39 
 28 10.8 .37 .16 .28 —c —c —c 
Tier 3 specific 29 19.5 -.26 .43 .82 .87 .71 .48 
 30 18.4 -.24 .41 .83 —b —b —b 
 31 19.5 -.01 .24 .77 .90 .66 .63 
 32 19.8 -.06 .27 .77 .92 .70 .59 
 33 19.8 .10 .09 .78 —b —b —b 
 34 18.6 .23 -.01 .78 .90 .66 .63 
 35 19.3 .17 .04 .77 .92 .67 .64 
 36 20.4 .29 .05 .69 .93 .73 .56 
 37 20.7 .41 -.20 .75 .91 .70 .58 
 38 21.1 .44 -.20 .76 .92 .72 .57 
 39 22.3 .29 -.09 .65 .76 .60 .44 
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Note. Two independent subsamples of n = 323 schools (n = 646) were used for the EFA and 

CFA. — indicates that the item was not included in the analysis.  

a indicates that the item was excluded due to unusually high percentage of missing responses 

(30%). 

b the item was excluded due to content redundancy with other items retained on the ALTITUDE. 

c the item was excluded because the loading on the target factor was lower than for another factor 

in the EFA. 

d the ALTITUDE Tier 2 and 3 related factor served as the general reference factor in the Bifactor 

S-1 analyses, thus, there are no specific factor loadings presented. 
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Table 4 

Model Fit for CFA Models in Study 2 

Model χ2 CFI RMSEA SRMR 

 Value df p    

1 1858.16 464 <.001 .94 .10 .08 

2 1209.91 463 <.001 .97 .07 .06 

3 1007.26 461 <.001 .98 .06 .05 

4 1220.53 455 <.001 .97 .07 .06 

5 1002.90 445 <.001 .98 .06 .05 

Note. Models were fit with the mean and variance adjusted weighted least squares estimator to 

obtain χ2, CFI, RMSEA, and SRMR values, and with robust maximum likelihood to obtain AIC 

and BIC values. Model 1 = 1 factor, Model 2 = 2 correlated factors, Model 3 = 3 correlated 

factors, Model 4 = Bifactor S-1 model with 1 specific factor, Model 5 = Bifactor S-1 model with 

2 specific factors. CFI = comparative fit index, RMSEA = root-mean-square error of 

approximation, SRMR = standardized root mean squared residual. 
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Table 5 

Correlations among Sustainability (ALTITUTDE) and Fidelity (TFI) Factors 

Factor 1 2 3 4 5 6 

1. ALT T23 — 0a 0a .45*** .44*** .35*** 

2. ALT T2 .85*** — .38*** .15* .20** -.11 

3. ALT T3 .74*** .76*** — -.10 .09 .23** 

4. TFI T1 .45*** .46*** .27*** — b b 

5. TFI T2 .43*** .48*** .38*** b — b 

6. TFI T3 .34*** .24*** .41*** b b — 

Note. Correlations above the diagonal are from Bifactor S-1 models with all ALTITUDE items 

loading on a general Tier 2 and 3 sustainability factor, Tier 2 items also loading on a specific 

Tier 2 sustainability factor, and Tier 3 items also loading on a specific Tier 3 sustainability 

factor. Correlations below the diagonal are from models with three correlated ALTITUDE 

factors. Correlations among ALTITUDE factors and with the Tier 1 TFI are based on models 

with n = 428, correlations with the Tier 2 TFI are based on models with n = 443, and correlations 

with the Tier 3 TFI are based on models with n = 289.  

a Correlations between the general and specific factors are constrained to zero in Bifactor S-1 

models.  

b Correlations among TFI factors were not estimated because separate models were fit by TFI 

tier. *p < .05. **p < .01. ***p < .001. 

  



MEASURING SUSTAINABILITY OF ADVANCED BEHAVIOR SYSTEMS 45 
 

 

 

 

Figure 1. Bifactor S-1 Model for the ALTITUDE with One Specific Residual Factor. T23 = 

general Tier 2 and 3 sustainability factor, T3 = Tier 3 specific residual sustainability factor.  

alt[] = ALTITUDE item number. 
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Figure 2. Bifactor S-1 Model for the ALTITUDE with Two Specific Residual Factors. T23 = 

general Tier 2 and 3 sustainability factor, T2 = Tier 2 specific residual sustainability factor, T3 = 

Tier 3 specific residual sustainability factor. alt[] = ALTITUDE item number. 
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