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Abstract

Assessing fidelity of implementation of school-based interventions is a critical factor in successful implementation and
sustainability. The Tiered Fidelity Inventory (TFl) was developed as a comprehensive measure of all three tiers of School-
Wide Positive Behavioral Interventions and Supports (SWPBIS) and is intended to measure the extent to which the core
features of SWPBIS are implemented with fidelity. The purpose of this study was to assess the extent to which the TFl can
be used as one measure of all three tiers, three separate measures of individual tiers, or as a more granular level of fidelity
that measures implementation on |0 subscales across the tiers. A confirmatory factor analysis was conducted to validate
the factor structure of the TFl. Results indicate that the TFl is a valid measure of fidelity of implementation of SWPBIS and

can be used to measure implementation by subscales, tiers, and as a comprehensive assessment of all three tiers.
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Fidelity of implementation refers to the extent to which the
core features of a program, intervention, or system are
implemented as intended to maximize effectiveness (Fagan,
Hanson, Hawkins, & Arthur, 2008). Fidelity serves as the
bridge between the development of evidence-based prac-
tices (EBPs) and the successful adoption and use of EBPs in
natural settings such as schools, clinics, and programs.
Research indicates that an EBP’s fidelity of implementation
is strongly related to achieving its intended outcomes (e.g.,
Carroll et al., 2007; Dane & Schneider, 1998; Elliott &
Mihalic, 2004; Flannery, Fenning, Kato, & McIntosh, 2014).
Fidelity data can be used as guide for implementation and as
a progress-monitoring tool to ensure quality and effective-
ness over time (e.g., Bond, Becker, Drake, & Vogler, 1997;
Bond, Evans, Salyers, Williams, & Kim, 2000; Mowbray,
Holter, Teague, & Bybee, 2003). When evaluating whether
an intervention is effective, it is important to understand the
extent to which its core features are being implemented as
intended.

Although measuring fidelity has long been recognized as
important for quality research, providing tools for practitio-
ners to assess fidelity is key for large-scale implementation
and sustainability (McIntosh et al., 2013). The scientific
community has recognized the importance of fidelity tools

to ensure that fidelity of implementation is occurring
(Mclntyre, Gresham, DiGennaro, & Reed, 2007). Collecting
self-reported fidelity of implementation data is an appealing
alternative to using direct observation or permanent prod-
ucts to measure fidelity (Noell et al., 2005); however, creat-
ing and disseminating self-reported measures of fidelity is
insufficient to ensure that the results will guide practitioners
to higher levels of fidelity and intended outcomes.

The importance of using valid and reliable measures of
fidelity cannot be understated. Many fidelity measures
assess the delivery of a curriculum such as a social skills
program or a social-emotional learning intervention.
These measures assess discrete and easily observable and
measurable behaviors (e.g., were the components of the
lesson delivered as intended?). Measuring the fidelity of
systems-level interventions (e.g., interventions delivered
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at the school level as opposed to individual students)
requires considerable thought because the actions for
implementation are not as readily apparent. When devel-
oping systems-level fidelity of implementation measures,
establishing fidelity criteria and developing a tool by
which to measure fidelity is critical. Once developed, it is
critical to ensure that the tool is a valid measure of fidelity
of implementation.

One of the core features of a validated measure is its
construct validity. Construct validity assesses the degree
to which a construct (e.g., intelligence, aptitude) and their
measures correspond (Cronbach & Meehl, 1955; Peter,
1981). Evaluating the extent to which a fidelity tool
assesses what it intends to measure is especially important
when measuring the various core features of an interven-
tion framework such as School-Wide Positive Behavioral
Interventions and Supports (SWPBIS). SWPBIS is a
three-tiered framework designed to match universal (Tier
I), targeted (Tier II), and intensive (Tier III) interventions
to student needs and to establish safe, predictable, consis-
tent, and positive school environments (Sugai & Horner,
2006). SWPBIS is not a manualized intervention; how-
ever, the core features that contribute to positive outcomes
have been identified at each tier. In other words, schools
can adapt aspects of the practices to meet the needs and
culture of each school site as long as the critical compo-
nents of the tiers are being implemented with fidelity.
Numerous randomized control trials have evaluated the
relation between fidelity of implementation of SWPBIS
and valued outcomes such as perception of increased
school safety (Horner et al., 2009), improved organiza-
tional health and effectiveness (e.g., Bradshaw, Koth,
Bevans, lalongo, & Leaf, 2008; Bradshaw, Koth, Thornton,
& Leaf, 2009), and reduction in level of student problem
behaviors (Bradshaw, Mitchell, & Leaf, 2010). Therefore,
developing a tool for assessing fidelity of implementation
may increase the likelihood that schools are implementing
the core features of SWPBIS as intended, thereby increas-
ing the likelihood that valued student, staff, and school
outcomes are achieved.

The tool was created to increase the ease and efficiency
by which school teams can measure fidelity within and
across tier. The ability to measure fidelity across tiers (or a
combination of tiers) with one tool that utilizes a consistent
format, scoring process, and interpretation method and pro-
vides all of the information in one online location facilitates
easier and more efficient measurement of fidelity of imple-
mentation. Reducing the response effort for school teams to
measure fidelity may increase the likelihood that teams
consistently measure fidelity of implementation and use the
data for action planning. Because measuring fidelity in a
valid, reliable, and efficient manner is critical to successful
implementation and sustainability of SWPBIS, a new
assessment tool was developed by researchers to guide

school teams in durable implementation of the SWPBIS
framework.

Tiered Fidelity Inventory (TFI)

Many measures of SWPBIS fidelity of implementation
have been developed over the past two decades. Tools to
measure SWPBIS fidelity at Tier I include measures such as
the Team Implementation Checklist (TIC; Sugai, Horner, &
Lewis-Palmer, 2001), Benchmarks of Quality (BoQ;
Kincaid, Childs, & George, 2005), PBIS Self-Assessment
Survey (SAS; Sugai, Horner, & Todd, 2000), and School-
Wide Evaluation Tool (SET; Sugai, Lewis-Palmer, Todd, &
Horner, 2001). Measures of Tier II and Tier III SWPBIS
implementation include the Benchmarks of Advanced Tiers
(BAT; Anderson et al., 2012), the Monitoring Advanced
Tiers Tool (MATT; Horner, Sampson, Anderson, Todd, &
Eliason, 2013), and the Individual Student Systems
Evaluation Tool (ISSET; Lewis-Palmer, Todd, Horner,
Sugai, & Sampson, 2003). School teams wanting to mea-
sure implementation across tiers were required to use mul-
tiple measures, often with different scoring systems,
wording, and data sources. The SWPBIS Tiered Fidelity
Inventory (TFI; Algozzine et al., 2014) was developed to
meet the needs of schools implementing or planning to
implement and measure multiple tiers.

The TFI is a comprehensive assessment that can be used
to measure each tier individually or to evaluate overall
implementation across all three tiers. The measure is orga-
nized into three scales: Tier I, Tier II, and Tier III, represent-
ing universal, targeted, and intensive interventions,
respectively. Tier I evaluates fidelity of implementation of
universal SWPBIS features by assessing 15 items organized
into three subscales: (a) teams, (b) implementation, and (c)
evaluation. Tier II measures the extent to which the core fea-
tures of targeted SWPBIS features are in place by measuring
13 items organized into three subscales: (a) teams, (b) inter-
ventions, and (c) evaluation. Finally, Tier III evaluates the
fidelity of the core features of intensive SWPBIS features by
measuring 17 items organized into four subscales: (a) teams,
(b) resources, (¢) support plans, and (d) evaluation.

The TFI was designed as a complete index of fidelity of
implementation across the three-tiered framework to guide
planning, as a progress-monitoring tool to strengthen fidel-
ity, and as a formative measure for tiers that are already
implemented. It is available for free (at https://www.
pbisapps.org/Applications/Pages/PBIS-Assessment-
Surveys.aspx#tfi) and can be completed online (at http://
www.pbisapps.org) or by using pencil and paper. School
teams use a 3-point scale with supporting data sources and
a detailed rubric to determine whether the core feature
addressed in each item is not implemented, partially imple-
mented, or fully implemented. A summary of scores for each
subscale, tier, and a total score for all three tiers are


https://www.pbisapps.org/Applications/Pages/PBIS-Assessment-Surveys.aspx#tfi
https://www.pbisapps.org/Applications/Pages/PBIS-Assessment-Surveys.aspx#tfi
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generated after a complete administration of the TFI. The
scores and item reports are provided to guide coaching and
action planning for SWPBIS implementation.

Review of Previous Technical Adequacy Studies
Regarding the TFI

To assess the technical adequacy of the TFI, three separate
analyses were conducted to evaluate the validity and reli-
ability of the measure, including a content validity study, a
reliability and usability study, and a large-scale validation
study (MclIntosh et al., 2017). Results showed strong con-
struct validity for assessing fidelity at all three tiers, strong
interrater and 2-week test—retest reliability, and high usabil-
ity for action planning.

The content validity study included 12 experts in the
field of implementation and SWPBIS in school settings. To
measure the content validity of the TFI, a survey was devel-
oped based on previous content validity research [name
deleted to maintain the integrity of the review process]. The
content validity survey included (a) a set of three questions
per item, (b) a set of three questions per tier, and (c) a set of
six questions evaluating the measure as a whole (e.g., direc-
tions, response format, overall content validity). A 4-point
Likert-type scale (strongly disagree, disagree, agree,
strongly agree) was used for each question. Experts were
also given the opportunity to provide descriptive feedback,
such as suggestions for rewording items and specifying
items to add or remove from the measure. A content validity
index (CVI) was generated from the data.

Next, index (CVI) score was calculated for each item, and
the overall CVI for the instrument was determined by averag-
ing the CVI for each item. A CVI of .80 or higher is recom-
mended in the literature for new assessment measures (Davis,
1992). The overall CVI was .92, with 95% of questions rated
above the criterion of .80 (range = .67—1). The mean CVI for
Tier I items was .95 (range = .67—-1). The six TFI items that
had a content validity score below .80 were changed.

Based on the revised TFI, a usability and reliability study
was conducted with schools in six states, including
Connecticut, Florida, Michigan, Missouri, North Carolina,
and Oregon. Participating school teams and coaches were
asked to complete multiple measures. First, coaches were
asked to complete the TFI prior to completing the measure
with their school team(s). Next, school teams were asked to
complete one administration of the TFI with coach support
and complete an online usability survey. Finally, school
teams were asked to complete a second administration of the
TFI 2 weeks from the initial TFI administration date.
Multiple methods of evaluation were used to evaluate usabil-
ity and reliability: (a) usability interpretation, (b) calculation
of interrater reliability, and (¢) measurement of test—retest
reliability.

Out of 14 questions assessing usability, two had less than
80% agreement (range = .67—1). Based on the results, items
were reworded to clarify terminology (e.g., person-centered
planning, wraparound) and align the item descriptions with
scoring criteria and one item was added to the Tier I section.
Interrater reliability for the TFI total score was .96, with
Tier I, II, and III scales calculated at .95, .96, and .89,
respectively. Test—retest reliability was .995 for the TFI
overall measure and was 0.98, 0.99, and 0.99 for Tiers I, I,
and III. Interrater reliability indicates strong reliability
between coaches and teams. Test—retest reliability scores
indicate very strong agreement across administrations of
the TFI over time.

The purpose of the large-scale validation study was to
assess internal consistency (through coefficient alpha) and
concurrent validity with existing measures of SWPBIS
implementation (through Pearson correlations). Participants
included 789 schools across seven states in the 2013-2014
school year. Participating schools completed the TFI and at
least one other measures of SWPBIS fidelity of implementa-
tion (e.g., BoQ, SAS, TIC, BAT). Scores from the usability
and reliability study (the first administration with coach and
team) were also included in analyses. Coefficient alpha was
used to evaluate the internal consistency of the measure. The
overall internal consistency of the measure was .96. Alpha
coefficients for Tiers I, II, and III were .87, .96, and .98,
respectively. These scores indicate strong internal consis-
tency of the measure. Pearson correlations were calculated
between the TFI and other existing measures of fidelity of
implementation. All correlations between the TFI and other
measures were statistically significant and were stronger
when the team completed the TFI with an external coach.

Research Gaps Identified in Technical Adequacy
Studies

The technical adequacy studies provided evidence that the
TFI is a reliable and valid measure of the extent to which
the core features of SWPBIS are in place; however, there
were limitations to the three studies. First, each study pro-
vided new information that was used to make slight modi-
fications to the items, scoring, or criteria included in the
measure. Because of the iterative process, the psychomet-
ric properties of the final version of the TFI were not
assessed. Second, there was no factor analysis completed
on the TFI to assess the model fit of the three scales (Tiers
I, II, and III) or the 10 subscales to determine the most
appropriate way to use the measure to assess SWPBIS
fidelity of implementation.

Without conducting a factor analysis, queries related to
administering the TFI and interpreting the results remained.
Two distinct research questions arose that supported con-
ducting a confirmatory factor analysis (CFA):
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Table I. School Characteristics.

Variable M or % (SD)

Enrollment
% of students receiving FRL
% of non-White students

587.241 (403.743)
65.4% (25.4%)
64.3% (29.9%)

Grade level
Elementary 64.6%
Middle 16.0%
High 8.7%
Other 10.8%
Urbanicity
Rural 7.1%
Town 9.3%
Suburb 47.7%
City 35.8%
Tiered Fidelity Inventory (TFI) scores
Tier | 67.0% (26.6%)
Tier Il 47.3% (38.9%)
Tier Il 23.9% (32.0%)
Total 45.0% (26.2%)

Note. n = 1,209. School demographic data obtained from National
Center for Education Statistics for 71% of schools. FRL = free and/or
reduced-price lunches.

1. Is implementation of each tier of SWPBIS distinct
(i.e., a 3-factor model), or does it represent one uni-
fied construct?

2. Are there distinct factors of implementation across
tiers (i.e., a 10-factor model)?

The research questions hold implications for both adminis-
tration and interpretation of the TFIL. If all three tiers of the
TFI are distinct, then schools can measure the implementa-
tion of tiers independently. Furthermore, teams can use the
results of each tier to guide planning and implementation
independently. If the tiers represent one unified construct
then administration of the TFI by tier would not be an
appropriate use of the measure. Instead, completing the TFI
would necessitate measuring all three tiers. Identifying
whether the factors of implementation across tiers are dis-
tinct is important for guiding specific improvement in dif-
ferent components of SWPBIS implementation. If the 10
subscales are distinct factors, then teams can identify tar-
geted areas for strengthening implementation. Teams and
technical assistance providers could focus on specific areas
for training and coaching to support durable implementa-
tion of unique SWPBIS components.

Purpose of the Study

To assess the factor structure of the revised TFI and to
determine whether it can be used as one scale (i.e., all three

tiers), three separate scales (i.e., Tier I, Tier II, and Tier III),
or at the subscale level (i.e., all 10 subscales on the mea-
sure), we evaluated the model fit through a CFA. CFA
results guide recommendations of the valid uses of the mea-
sure to assess fidelity of SWPBIS implementation.

Method

Participants

The sample included school SWPBIS teams from 1,708
schools across 25 states, primarily in California and Illinois,
in the 20142015 school year. School characteristics data
from the National Center for Education Statistics (NCES)
were available for 71% of the sample. Table 1 provides the
most recent NCES data and TFI scores for these schools.
The average enrollment for schools participating in the
study was 587 students. The majority of participating
schools were elementary (64.6%), with middle (16.0%),
high (8.7%), and other (10.8%) schools representing a
smaller portion of the sample.

Procedure

The TFI was first made available to the public in the 2014—
2015 school year through www.pbisapps.org, an online
application where school teams can enter and analyze fidel-
ity of implementation and student outcomes data (e.g.,
school climate surveys) at no charge. During that school
year, the SWPBIS technical assistance providers from the
Center on PBIS recommended to the states and school dis-
tricts in its networks that it consider using the TFI to mea-
sure implementation in place of or in addition to existing
fidelity of implementation tools. Each school then com-
pleted the TFI online as part of their typical processes of
evaluation of SWPBIS, with no direct contact, incentives,
or support from the researchers. The sample in this study
included all schools that completed a TFI at any time that
year—schools consent to have their data used for research
purposes when using the site. Missing data were rare—One
TFI was missing a response for one item, and another was
missing two items, for .0038% missing data.

Data Analysis

Given the results of an expert content validity study that
provided descriptive evidence for the TFI’s existing factor
structure (3 scales and 10 subscales), we tested a three-
factor model (one for each scale, or tier; see Figure 1) and
a 10-factor model (one for each subscale; see Figure 2)
using CFA through Mplus (Muthén & Muthén, 1998-
2012). Because there were only three response options for
each item, we used the weighted least square mean and
variance adjusted (WLSMYV) estimator, which uses
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Figure I. TFl three-factor structure.
Note. TFl = Tiered Fidelity Inventory.



Massar et al.

21

Iltem 1.1

Item 1.2

Iltem 1.3

Item 1.4

Iltem 1.5

Item 1.6

Item 1.7

Item 1.8

Item 1.9

Item 1.10

Item 1.11

Item 1.12

Item 1,13

Item 1.14

Item 1.15

Item 2.1

Item 2.2

Item 2.3

Iltem 2.4

Item 2.5

Item 2.6

Item 2.7

Item 2.8

Item 2.9

Item 2.10

Item 2.11

Item 2,12

Item 2.13

Item 3.1

Iltem 3.2

Item 3.3

Iltem 3.4

Item 3.5

Item 3.6

Item 3.7

Item 3.8

Item 3.9

Item 3.10

Item 3.11

Item 3.12

Item 3.13

Item 3.14

Item 3.15

Item 3.16

Iltem 3.17

Tier |

Implementation

Tier |

Evaluation

Tier Il

Interventions

Tier Il
Evaluation

Tier I
Teams

Tier lI

Resources

Tier Il
Support Plans

Tier lll
Evaluation
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Note. TFl = Tiered Fidelity Inventory.
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polychoric correlations and handles missing data well
(Asparouhov & Muthén, 2010). We judged model fit of
each model using the model fit indices and criteria recom-
mended by Mueller and Hancock (2010). Because the
models were nested, we were able to assess differences in
model fit using the Mplus DIFFTEST function and its
resulting chi-square difference statistic to compare the
improvement in model fit with the added free parameters
of the 10-factor model.

Results

For the three-factor model, apart from chi-square (x> =
3272.314, p < .001), model fit indices were strong (com-
parative fit index = .993, Tucker-Lewis index = .993, root
mean square error of approximation =.038 [90% CI =.036,
.039]). Fit for the 10-factor model was similar but slightly
stronger (x* = 2376.579, p < .001, comparative fit index =
.996, Tucker-Lewis index = .995, root mean square error of
approximation =.031[90% CI=.030, .033]). Results for all
model fit indices for both the three- and 10-factor models
surpassed the recommended criteria of Mueller and
Hancock (2010).

The fit for the two models Results for the chi-square dif-
ference test (y3° = 505.454, p < .001) indicated statistically
significantly stronger model fit for the 10-factor model over
the three-factor model. Results indicated that although
model fit was strong for both solutions, the 10-factor model
had stronger model fit.

Discussion

Results from the CFA add to the existing results from the
technical adequacy studies. These studies indicate that the
TFI has demonstrated strong internal consistency and con-
tent validity for assessing SWPBIS implementation, statis-
tically significant correlations with existing fidelity
measures (i.c., concurrent validity), and high test-retest and
interrater reliability. The CFA results presented here indi-
cate that the revised TFI has a consistent factor structure
with extremely strong model fit.

The findings support the recommendation that the TFI
can be used to measure overall implementation, implemen-
tation by tier, and implementation by subscale. The results of
the three-factor model indicate that, rather than one unified
construct, each tier of SWPBIS measured on the TFI is dis-
tinct. Resultantly, teams can plan for and measure the imple-
mentation of Tiers I, II, and III independently. The results of
the 10-factor model support the hypothesis that there are dif-
ferent components to SWPBIS implementation within each
tier. Based on the CFA, teams are encouraged to use the sub-
scales to focus on implementing all components of SWPBIS.
As such, teams can identify the targeted areas for training
and ongoing coaching support (e.g., evaluation).

Teams can use the action planning tool with the TFI to
drive implementation and sustained use of SWPBIS. The
TFI can be administered throughout various stages of the
implementation cycle, from adoption and initial implemen-
tation to full implementation over multiple years. Teams
looking to implement SWPBIS for the first time and teams
planning to expand upon preexisting SWPBIS efforts will
find the data useful for planning and strengthening imple-
mentation efforts. Because the TFI can be used at the sub-
scale and item level, teams can also assess one core feature
at a time and progress monitor in a targeted and specific
manner. Because research has supported the connection
between fidelity of implementation and valued outcomes
(Durlak & DuPre, 2008; Mclntyre et al., 2007; Nelson,
Cordray, Hulleman, Darrow, & Sommer, 2012), these results
are important to supporting the ongoing effort to increase
practitioners’ use of fidelity of implementation measures and
data-based action planning to increase the likelihood that
valued student, staff, and school outcomes are achieved.

Not only do these results support the use of the TFI by
school teams, the reliability and validity of the TFI indicate
that it is appropriate for use in research related to imple-
mentation of the core features of SWPBIS. Fidelity of
implementation is related to valued outcomes for students,
teachers, and the school environment. Assessing the extent
to which the core features of SWPBIS are being imple-
mented with fidelity can help school teams achieve desired
results and help researchers better understand how imple-
mentation and outcomes are related. The TFI allows teams
and researchers to efficiently measure the fidelity with
which the core features of SWPBIS are in place. The results
of the CFA indicate researchers can also assess the relative
importance of different tiers and subscales in improving
student, staff, and school outcomes. This finding is impor-
tant for ongoing research, training, and support related to
the core features that produce student outcomes.

Limitations and Future Research

The results of the CFA are promising and hold positive impli-
cations for both school teams and researchers; however, it is
important to note two limitations of this study. First, the TFI
scores were self-reported by school teams. The researchers
did not conduct any direct observations of the TFI adminis-
tration process. Second, results from the large-scale pilot
study indicated that TFI results were more reliable when an
external SWPBIS coach facilitated the administration of the
assessment. It is not known how many school teams used an
external coach during TFI administration.

This study highlights areas for future research. First,
researchers should explore the extent to which fidelity at each
tier is associated with positive student outcomes. To date, no
research study has linked scores on the TFI with valued social,
academic, or behavioral outcomes for students. Second,
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evaluating the relation between fidelity at various subscales and
valued outcomes may also be considered. Third, assessing the
validity of using the TFI subscales to deliver differentiated
training and coaching would offer important insight into the use
of the measure as a guide for durable implementation. Fourth,
utilizing direct observational data to compare reported imple-
mentation to actual implementation would establish more
validity for the TFI (Noell et al., 2005). Finally, exploring the
value of the TFI as a formative, summative, and progress-mon-
itoring tool is important. This information will help inform the
use of fidelity measures as more than an end-of-year evaluation
and help researchers understand how best to support teams in
efficiently and effectively using fidelity data to guide SWPBIS
implementation efforts at regular points during the school year.

Implications for Use

The TFI is a freely-available tool that school teams can use
to plan for adoption, implementation, and sustained use of
SWPBIS over time. The tool is designed to be efficient,
simple to use, and effective in action planning for school
teams. The tool is valid and reliable for measuring the extent
to which the core features of SWPBIS are in place across all
three tiers. The recommended practice is for teams to com-
plete all three tiers of the TFI once per year and then use one
of the tiers as a progress-monitoring tool for two or three
additional times throughout the year (Algozzine et al.,
2014). For example, a team may complete Tiers I, II, and III
in the fall (with an external coach), and if Tier I is below
70%, they would complete Tier I in winter and spring (as a
self-assessment). Our findings support the use of the TFI in
this modular fashion; in addition teams can assess their
implementation using the TFI’s subscales, and researchers
may use the subscales to identify which active ingredients
are most closely related to improved outcomes.
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