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The primary purposes of this investigation were to (a) continue a line of research examining the
psychometric defensibility of the Social, Academic, and Emotional Behavior Risk Screener —
Teacher Rating Scale (SAEBRS-TRS), and (b) develop and preliminarily evaluate the diagnostic ac-
curacy of a novel multiple gating procedure based on teacher nomination and the SAEBRS-TRS.
Two studieswere conductedwith elementary andmiddle school student samples across two sep-
arate geographic locations. Study 1 (n=864 students) results supported SAEBRS-TRS defensibil-
ity, revealing acceptable to optimal levels of internal consistency reliability, concurrent validity,
and diagnostic accuracy. Findings were promising for a combined multiple gating procedure,
which demonstrated acceptable levels of sensitivity and specificity. Study 2 (n=1534 students),
which replicated Study 1 procedures, further supported the SAEBRS-TRS' psychometric defensi-
bility in terms of reliability, validity, and diagnostic accuracy. Despite the incorporation of revi-
sions intended to promote sensitivity levels, the combined multiple gating procedure's
diagnostic accuracy was similar to that found in Study 1. Taken together, results build upon
prior research in support of the applied use of the SAEBRS-TRS, as well as justify future research
regarding a SAEBRS-based multiple gating procedure. Implications for practice and study limita-
tions are discussed.
© 2016 Society for the Study of School Psychology. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Schools are increasingly adopting multi-tiered systems of support (MTSS) as the foundation of their social–emotional and be-
havioral service delivery models (e.g., positive behavior interventions and supports; Bruhn, Woods-Groves, & Huddle, 2014). MTSS
models represent a prevention-orientation to addressing student needs, with a foundation in ecological theory, data-based deci-
sion making, and problem solving logic (Burns, Riley-Tillman, & VanDerHeyden, 2012). Central to the application of MTSS is the
use of evidence-based prevention and intervention strategies, which vary in level of intensity in the interest of supporting a wide
range of students with varying levels of need. The application of these strategies is supported by the collection of assessment data,
which inform a range of intervention-related decisions. One way to gather MTSS-relevant data is via universal screening
(Chafouleas, Riley-Tillman, & Sugai, 2007), defined as the use of brief assessment tools to evaluate a population (e.g., all students
within an elementary school) for the purpose of identifying individuals possessing some characteristic of interest (Jenkins,
Hudson, & Johnson, 2007). Within MTSS models, these characteristics correspond to risk for social–emotional and behavioral
ology. Published by Elsevier Ltd. All rights reserved.
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concerns, demonstrated via subsyndromal symptomatology predictive of future disordered behavior (Kamphaus, 2012). Docu-
mentation of such risk suggests a student may have not been exposed to universal prevention strategies, or rather is unresponsive
to these strategies and will require more intensive intervention to improve their social–emotional and behavioral functioning.

Universal screening represents a key component of the MTSS process, supporting early identification of students who are at
risk, and thus application of subsequent intervention and assessment practices (Cook, Volpe, & Livanis, 2010). Given its noted im-
portance, universal screening for social–emotional and behavioral concerns has received a great deal of attention within the liter-
ature, with research yielding several screening tools. Multiple categories of such tools have been identified, including (a) multiple
gating procedures, (b) evaluation of extant data collected as part of normal educational practices (e.g., office discipline referrals),
and (c) teacher evaluation and rating of all students on common behavioral criteria (Severson, Walker, Hope-Doolittle,
Kratochwill, & Gresham, 2007). The majority of universal screening research includes this final category, representing brief rating
scales comprised of a small number of Likert-scaled items (e.g., 12–30 items) that might be completed in only a few minutes.

A review of the literature reveals several examples of brief rating scale-based universal screening tools. These include the
BASC-2 Behavioral and Emotional Screening System (BESS [25–30 items]; Kamphaus & Reynolds, 2007); the Social Skills Improve-
ment System — Performance Screening Guide (SSIS-PSG [4 items]; Elliott & Gresham, 2008), the Strengths and Difficulties Ques-
tionnaire (SDQ [25 items]; Goodman, 1997); the Student Internalizing and Externalizing Behavior Screeners (SIBS/SEBS [14
items]; Cook, 2012; Cook et al., 2011); and the Student Risk Screening Scale—Internalizing and Externalizing (SRSS-IE [12
items]; Drummond, 1994). The majority of universal screeners utilize teacher rating scales, which teachers complete by rating
the frequency with which students have exhibited a range of behavior during the past one or more months. Though promising,
several limitations to existing screeners have been documented (Kilgus, Chafouleas, & Riley-Tillman, 2013), including (a) limited
efficiency, with some screeners including a larger number of items (e.g., BESS, SDQ); (b) limited psychometric evidence, as some
screeners are supported by a rather small number of studies (e.g., SIBS/SEBS, SSIS-PSG); and (c) a focus on problem behaviors
alone, with some screeners not including content specific to the positive behaviors known to predict key students outcomes
(Elias & Haynes, 2008; Kwon, Kim, & Sheridan, 2012). Recognition of these concerns has spurred development of novel screening
tools (e.g., Daniels, Volpe, Fabiano, & Briesch, in press; Pennefather & Smolkowski, 2015). One brief teacher screener around which
evidence has begun to accumulate is the Social, Academic, and Emotional Behavior Risk Screener — Teacher Rating Scale (SAEBRS-
TRS; Kilgus, Chafouleas, Riley-Tillman, & von der Embse, 2014).

1.1. Social, Academic, and Emotional Behavior Risk Screener

The SAEBRS-TRS is a 19-item teacher rating scale available via FastBridge (fastbridge.org), an electronic web-based system of
assessment tools. Specifically, the measure serves as the foundation of behavior universal screening within the system, and is a
part of a broader suite of behavior assessment tools. When considered relative to Glover and Albers' (2007) evaluative criteria
for universal screening tools, the SAEBRS-TRS is considered to afford several advantages. First, research to date supports
SAEBRS-TRS technical adequacy, finding the measure to evidence several desirable psychometric properties. Several studies to
date have supported SAEBRS-TRS reliability (Kilgus, Sims, von der Embse, & Riley-Tillman, 2015; Kilgus, Sims, von der Embse,
& Taylor, in press; Kilgus et al., 2013; von der Embse, Pendergast, Kilgus, & Eklund, in press); concurrent validity, with findings
supporting its capacity to predict the Social Skills Improvement System — Rating Scales (SSIS-RS; Gresham & Elliott, 2008),
SRSS, and SIBS; and diagnostic accuracy (Kilgus et al., 2013, 2015; Kilgus, Sims, et al., in press). Interestingly, these latter studies
have yielded somewhat inconsistent recommendations regarding which cut scores perform best within an applied SAEBRS clas-
sification model. Specifically, whereas two previous studies yielded similar cut score recommendations (relative to the SSIS-RS
as a criterion; Kilgus et al., 2013, 2015), Kilgus, Sims, et al. (in press) identified a set of cut scores that differed from those selected
via the previous two studies (relative to the SRSS and SIBS as criteria). These findings collectively suggest cut scores might vary in
accordance with the outcome variable under consideration, thus rationalizing the need for additional research in this area.

Second, initial data have supported the SAEBRS-TRS' contextual appropriateness. Specifically, findings have suggested the
SAEBRS-TRS might be used to predict student risk across multiple behavioral domains, including (a) Social Behavior (SB; 6
items), defined as behaviors that promote (e.g., social skills) or limit (e.g., externalizing problems) one's ability to maintain age
appropriate relationships with peers and adults; (b) Academic Behavior (AB; 6 items), defined as behaviors that promote
(e.g., academic enablers) or limit (e.g., attentional problems) one's ability to be prepared for, participate in, and benefit from ac-
ademic instruction; and (c) Total Behavior (TB; 12 items), which incorporates all SB and AB items and is considered indicative of
overall behavioral functioning. Von der Embse et al. (in press) expanded the comprehensiveness of the SAEBRS-TRS by introduc-
ing a new Emotional Behavior (EB; 7 items) subscale that is comprised of actions that promote (e.g., social–emotional competen-
cies) or limit (e.g., internalizing problems) one's ability to regulate internal states, adapt to change, and respond to stressful/
challenging events.

Third, initial SAEBRS-TRS research has yielded a brief screener considered to possess high usability, requiring a single rater to
complete a small number of low effort suboperation actions (i.e., 19 Likert scale items). Such efficiency in instrumentation and
proceduralization suggests the screener is likely to be highly acceptable to teachers, administrators, and other support staff
(Kilgus et al., 2013, 2015). With that said, our experiences in the schools have also revealed general educator concerns regarding
the efficiency of the overall screening process. A common question from teachers pertains to why it is necessary to screen all stu-
dents, including (a) those they perceive as evidencing no risk of social–emotional or behavioral concerns, and (b) those they per-
ceive as clearly evidencing risk for such concerns. Teachers contend that by ruling out these students and only evaluating those
for whom risk status is uncertain, the universal screening process would become far more efficient.

http://fastbridge.org
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1.2. Multiple gating procedures

Recognition of the above efficiency concerns in the past sparked initial interest in the development and evaluation of multiple
gating procedures for universal screening (e.g., Walker, Severson, & Feil, 2014). Multiple gating procedures represent a broader
assessment process incorporating two or more assessment methods, each of which represents a gate of the screening procedure
with its own decision rules (Severson et al., 2007). Initial gates tend to be highly efficient, allowing for brief, low cost evaluation of
all students. Subsequent gates corresponded to more comprehensive, time- and resource-intensive assessments that are only ap-
plied to those students identified as potentially at risk.

The primary goals of multiple gating procedures are to (a) streamline universal screening, resulting in an overall more efficient
assessment process, and (b) increase the accuracy of screening decisions by corroborating data across multiple evidence-based
methods (Severson et al., 2007). Research suggests the use of instruments in a multiple gate procedure is likely to increase diag-
nostic accuracy (Kilgus, Chafouleas, Riley-Tillman, & Welsh, 2012; Kilgus, Riley-Tillman, Chafouleas, Christ, & Welsh, 2014), with
second gate measures helping to reduce false positives and increase true negatives by ruling out students incorrectly identified as
at risk via an initial gate.

The Systematic Screening for Behavior Disorders (SSBD; Walker et al., 2014) is one example of a multiple gating procedure,
wherein all students are universally evaluated using a highly efficient Gate 1 teacher nomination procedure. Nominated students
are then evaluated via a Gate 2 behavior checklist and rating scale. Students found to exceed cut scores pass through to Gate 3,
where they are examined via direct observation. Students exceeding cut scores on these observations are considered to be at risk
and are referred for intervention. The SSBD has been described as a gold standard screening procedure (Lane et al., 2009;
Severson et al., 2007), with a rich psychometric literature base supporting the procedure's defensibility (e.g., Caldarella, Young,
Richardson, Young, & Young, 2008; Walker, Severson, Nicholson, & Kehle, 1994). A recent survey found that 14% of schools
using universal screening procedures continue to use the SSBD (Bruhn et al., 2014). This wide dissemination, as well as its doc-
umented psychometric defensibility, suggests the SSBD might serve as a viable model for constructing highly usable and efficient
universal screening procedures.
1.3. Summary & purpose

The current study was intended to address two overarching purposes. The first purpose was to continue validation efforts rel-
ative to the SAEBRS-TRS scales. The second purpose was to examine whether SAEBRS-TRS efficiency might be enhanced by em-
bedding it within a multiple gating procedure akin to the SSBD. A proposed structure for such a SAEBRS-based multiple gating
procedure is as follows. At Gate 1, teachers complete a systematic teacher nomination procedure intended to identify students
fitting operational definitions for behavioral risk. At Gate 2, teachers complete the SAEBRS-TRS for those students nominated
within Gate 1. Students found to exceed cut scores are considered at risk and in need of interventions and supports.

Six research questions were of interest. First, what is the internal consistency reliability associated with each SAEBRS-TRS
scale? It was hypothesized the SAEBRS-TRS scales would yield the reliability required to supported low stakes decisions (N .80;
Cortina, 1993; Nunnally, 1978). Second, what is the concurrent validity associated with each SAEBRS-TRS scale, as compared to
the BESS? It was hypothesized SAEBRS-TRS scales would be moderately to highly associated with the BESS, a commonly used be-
havior screener with a rich psychometric history (Kilgus, Riley-Tillman et al., 2014), which was considered a criterion measure for
the purposes of this investigation. Third, what is the unique contribution of each SAEBRS subscale relative to the prediction of be-
havioral and emotional risk? It was hypothesized that though the subscales would be correlated with each other, they would still
each uniquely predict student risk per the BESS.

Fourth, what is the diagnostic accuracy associated with each scale of the SAEBRS-TRS? It was anticipated each scale would
yield moderate to high overall diagnostic accuracy (as evaluated via the area under the curve [AUC] statistic), as well as cut scores
associated with acceptable-optimal conditional probability values (i.e., sensitivity, specificity, positive predictive value, negative
predictive value, positive likelihood ratio, and negative likelihood ratio). It was further anticipated that the SB and AB cut scores
identified as most appropriate via previous investigations (i.e., Kilgus et al., 2013, 2015) would also perform well within the cur-
rent study. This was given similarities between the current and prior studies in terms of the constructs assessed via the gold stan-
dard outcome measures (e.g., social skills, externalizing problems, attention problems).

Fifth, what is the diagnostic accuracy associated with the SAEBRS-based teacher nomination tool (SAEBRS-TN; i.e., Gate 1 of
the proposed SAEBRS-based multiple gating procedure)? Although not intended for use in standalone fashion, it is necessary
for the teacher nomination to yield certain psychometric properties to be defensible as a first gate. Specifically, it is necessary
for the nomination procedure to yield high sensitivity (i.e., true positive rate) and moderate–high specificity (i.e., true negative
rate). This is given that although subsequent gates permit the exclusion of students who are truly not at risk and who were in-
correctly identified at Gate 1 (and thus increases in specificity), they do not permit the inclusion of students who are truly at risk
but who were not identified at Gate 1 (and thus increases in sensitivity). As such, although initial specificity may be below accept-
able standards (.70; Hintze & Silberglitt, 2005; Kilgus et al., 2013), sensitivity should likely meet or exceed standards for optimal
performance (.90; Jenkins et al., 2007; Kilgus et al., 2013) if SAEBRS-TN is to be viable as a first gate tool. Sixth, what is the di-
agnostic accuracy associated with the SAEBRS-based multiple gating procedure? It was hypothesized the multiple gating proce-
dure would yield acceptable to optimal conditional probability values that either met or exceeded those resulting from the
SAEBRS-TRS.
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The current research consisted of two separate and independent studies, with Study 1 conducted with a southeastern sample,
and Study 2 conducted with a southwestern sample. Furthermore, Study 1 and Study 2 were conducted sequentially, such that
the results of Study 1 (conducted in January–February 2014) informed the methods and procedures associated with Study 2 (con-
ducted in September–October 2014). Although Study 2's methods largely replicated those from Study 1, a few specific changes
were made for Study 2 to support examination of hypotheses related to the enhancement of the SAEBRS-based multiple gating
procedure's diagnostic accuracy; these changes, as well as justification for the two-study structure, are discussed in more detail
below within Study 1's Discussion below.

2. Study 1

2.1. Method

2.1.1. Participants
Elementary (n = 567) and middle (n = 297) school students from the southeastern United States were enrolled in Study 1.

Students were sampled from a K–5 elementary school and a grade 6–8 middle school that were both from the same rural school
district. Across both schools, all 34 elementary teachers and 12 middle school teachers were asked to participate. Of these invited
teachers, 100% agreed to participate. Table 1 contains student demographic information for participants from both schools.

2.1.2. Measures
As part of this investigation, teachers completed two brief screening tools (i.e., BESS and SAEBRS-TRS) with regard to each in-

dividual student participant in their classroom. Teachers also completed a SAEBRS-based teacher nomination form once for their
entire classroom. Each of these measures is described in more detail below.

2.1.2.1. Social, Academic, and Emotional Behavior Risk Screener. The Social, Academic, and Emotional Behavior Risk Screener — Teacher
Rating Scale (SAEBRS-TRS) is a universal screening measure used to detect student risk for behavioral concerns. Completion of the
SAEBRS-TRS yields four scores, including three subscale scores (i.e., Social Behavior, Academic Behavior, and Emotional Behavior),
and a broad scale score inclusive of items from all three subscales (i.e., Total Behavior [TB]). Previous research has suggested the
SAEBRS-TRS is founded upon a latent bifactor structure, wherein the TB scale accounts for covariance among all items, and the
three subscales account for residual variance within item clusters after controlling for TB (Kilgus et al., 2015; von der Embse
et al., in press). This bifactor structure corresponds to a SAEBRS-TRS theoretical framework. The framework posits that student
behavior may be subdivided into three categories. Social Behavior (SB; 6 items) is defined as behaviors that promote
(e.g., social skills) or limit (e.g., externalizing problems) one's ability to maintain age appropriate relationships with peers and
adults. Academic Behavior (AB; 6 items) is defined as behaviors that promote (e.g., academic enablers) or limit
(e.g., attentional problems) one's ability to be prepared for, participate in, and benefit from academic instruction. Finally, Emotion-
al Behavior (EB; 7 items) is defined as actions that promote (e.g., social–emotional competencies) or limit (e.g., internalizing prob-
lems) one's ability to regulate internal states, adapt to change, and respond to stressful/challenging events.

The SAEBRS-TRS uses a 4-point Likert scale (Never, Sometimes, Often, Almost Always), in which users are asked to rate “How
frequently the student displayed each of the following behaviors during the previous month.” Scores within each subscale are
summed to yield a raw score for SB, AB, and EB. Subscale scores are then combined to produce the broad TB score. Scale scores
are positively scaled, such that higher scores are considered indicative of more adaptive functioning and reduced risk for behav-
ioral concerns.
Table 1
Demographic statistics for student participants.

Elementary school Middle school

Study 1 Study 2 Study 1 Study 2

N (%) N (%)

N 567 712 297 822
Gender

Male 267 (47.1) 381 (53.5) 150 (50.5) 433 (52.7)
Female 300 (52.9) 324 (45.5) 147 (49.5) 386 (47.0)
Missing – 7 (1.0) – 3 (0.4)

Ethnicity
White 284 (50.1) 371 (52.1) 128 (43.1) 538 (75.6)
Black or African American 195 (34.4) 20 (2.8) 128 (43.1) 36 (5.1)
Hispanic 64 (11.3) 190 (26.7) 30 (10.1) 194 (27.2)
American Asian 3 (0.5) 19 (2.7) 0 (0) 18 (2.5)
Native American – 33 (4.6) – 2 (0.3)
More than one 21 (3.7) 50 (7.0) 11 (3.7) 34 (4.8)
Missing – 29 (4.1) – –

Free/reduced lunch – (61.9) – (28) – (53.7) – (34)
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Previous research has supported the psychometric defensibility of the SAEBRS-TRS (Kilgus et al., 2013, 2015; Kilgus, Sims,
et al., in press; von der Embse et al., in press), including its (a) internal consistency and inter-rater reliability; (b) concurrent va-
lidity relative to a series of behavioral outcomes (i.e., office discipline referrals and suspensions), academic outcomes
(i.e., curriculum-based measurement and statewide achievement tests), and behavior rating scales (i.e., Student Risk Screening
Scale [SRSS; Drummond, 1994], Student Internalizing Behavior Screener [SIBS; Cook et al., 2011], and Social Skills Improvement
System – Rating Scales [SSIS-RS; Gresham & Elliott, 2008]); and (c) diagnostic accuracy relative to the SSIS-RS, SIBS, and SRSS.
Though recommendations have been somewhat inconsistent, this preliminary research has also informed the selection of
SAEBRS-TRS cut scores to be used in differentiating between students who are either at risk or not at risk for behavioral concerns.
Across two studies with samples from different geographic regions, Kilgus et al. (2013) identified SB ≤ 12 and AB ≤ 9 as most op-
timal, whereas Kilgus, Kazmerski, et al. (in press) and Kilgus, Sims, et al. (in press) identified SB ≤ 15, AB ≤ 14, EB ≤ 16, and
TB ≤ 42 or 47 (with TB score depending on the criterion construct of interest; i.e., internalizing vs. externalizing, respectively)
as most optimal. Von der Embse et al. (in press), through the use of item response theory analyses and multilevel bifactor model-
ing, supported both the overall factor structure across student and teacher levels, as well as strong item level discriminative prop-
erties. Results supported the use of the SAEBRS as a screener in differentiating between individuals with low levels of risk from
those with moderate and severe levels of risk.

2.1.2.2. Behavioral and Emotional Screening System. Teachers completed the Child/Adolescent form (ages 6–16) of the Behavior and
Emotional Screening System (BESS) as part of this investigation. The Teacher BESS is a 27-item screening tool adapted from the
Behavior Assessment System for Children, Second Edition (BASC-2; Reynolds & Kamphaus, 2004), with items pulled from each of
the four composites (i.e., externalizing problems, internalizing problems, school problems, and adaptive skills) comprising the
BASC-2. The BESS yields a single score considered indicative of behavioral and emotional risk. Numerous studies have collectively
supported the reliability, validity, and diagnostic accuracy of the total score (see Lane, Menzies, Oakes, and Kalberg (2012) and
Jenkins et al. (2014) for summaries of evidence supporting the BESS). Reliability evidence reported via the BESS technical manual
is particularly strong, with internal consistency ranging from .96 to .97, and test–retest equaling .91. Validity evidence is similarly
strong, with correlations ranging from .62 to .90 with the BASC-2, equaling .76 with the Teacher Report Form (TRF; Achenbach &
Rescorla, 2001), and equaling .73 with the Conners Teacher Rating Scale (Conners, 1997). The extensive line of BESS research has
resulted in the BESS frequently being utilized as a criterion outcome measure within previous diagnostic accuracy studies
(e.g., Burke et al., 2012; Chafouleas et al., 2013; Johnson et al., 2016; Kilgus et al., 2012; Kilgus, Riley-Tillman, et al., 2014; Miller
et al., 2015). It should be noted, however, that use of the BESS as a primary criterion measure has been identified as a potential
shortcoming within several prior investigations, as there is need to explore more in-depth criterion measures and procedures
(e.g., SSIS-RS and BASC-2). Nonetheless, the BESS was included as the criterion for these two studies for two reasons. First, the
BESS is founded upon a rich psychometric literature base, with numerous studies supporting its use as an indicator of behavioral
and emotional risk (see Lane et al., 2012). Second, relative to more comprehensive measures (e.g., BASC-2), use of the BESS in-
creased the practicability of the current research. That is, by using a more efficient criterion measure, it was possible for the teach-
er participants to complete study measures for a larger number of students without undue time restraints to complete lengthier
measures.

Completion of the BESS is estimated to take 5–10 min per student, and requires a rating for each item on a 4-point Likert scale
from 0 to 3 (Never, Sometimes, Often, Almost Always). Once completed, the total raw score is calculated and then converted to a T
score (M = 50, SD = 10). These T scores are scaled such that higher values correspond to more problematic behavior and less
adaptive functioning. (Note: this scaling is the opposite of the SAEBRS-TRS, wherein higher scores are indicative of less problem-
atic behavior and more adaptive functioning.) T scores are then compared to classification levels in determining a given student's
risk status. Cut points related to risk have been developed to classify students into three classification levels, including normal (T
score of 60 or below), elevated (T score from 61 to 70), and extremely elevated (T score of 71 or higher). The current study used a
dichotomous scale (at risk/not at risk) to classify concern for problem behavior. A total T score of 61 or above, 1 standard devi-
ation above the mean, was considered at risk. Scores are based on a normed sample representative of the United States popula-
tion, and have been found to be a reliable and valid estimate of academic and behavioral risk for children ages 3–18. Within Study
1, 15.4% and 14.9% of elementary and middle school students, respectively, were identified as being at risk for behavioral and
emotional concerns based on BESS teacher ratings.

2.1.2.3. SAEBRS Teacher Nomination. The SAEBRS Teacher Nomination (SAEBRS-TN) is a brief screening instrument specifically de-
veloped for Study 1 to serve as a first gate within the proposed SAEBRS-based multiple gating procedure. Within the current se-
ries of studies, teachers used the SAEBRS-TN to nominate students that they believe to be at risk for behavior problems. Teachers
then completed the SAEBRS-TRS for all students in their classroom. To clarify, despite using the SAEBRS-TN, teachers still complet-
ed the SAEBRS-TRS for all students. This permitted the evaluation of both the novel SAEBRS-based multiple gating procedure, as
well as the SAEBRS-TRS in isolation.

In an effort to mirror the SAEBRS-TRS, the SAEBRS-TN was developed to include three stages. In the first, teachers selected up
to five students in their classroom that most closely fit the following definition for risk for social behavior problems: “student dis-
plays behaviors that limit his/her ability to maintain age appropriate relationships with peers and adults.” Examples of risk
corresponded to eight maladaptive behaviors, including arguing, temper outbursts, and disruptive behavior. Non-examples of
risk corresponded to seven adaptive behaviors, including cooperation with peers, joining of peer activities, and compliance
with adult directions. In the second stage of the SAEBRS-TN, teachers selected up to five students in their classroom that most
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closely fit the following definition for risk for academic behavior problems: “student displays behaviors that limit his/her ability to
be prepared for, participate in, and benefit from academic instruction”. Examples of risk corresponded to seven maladaptive be-
haviors, including distractedness, cheating, and disorganization of materials and assignments. Non-examples of risk corresponded
to seven adaptive behaviors, including interest in academic topics, production of acceptable work, and academic engagement. In
the third and final stage of the SAEBRS-TN, teachers selected up to five students in their classroom that most closely fit the fol-
lowing definition for risk for emotional behavior problems: “Student displays actions that limit his/her ability to regulate internal
states, adapt to change, and respond to stressful/challenging events”. Examples of risk corresponded to eight maladaptive behav-
iors, including sadness, worry, and withdrawal. Non-examples of risk corresponded to seven adaptive behaviors, including emo-
tional regulation, self-awareness, and happiness.

2.1.3. Procedure
Subsequent to school district approval for the investigation, researchers met with administrators from both schools to describe

the study and evaluate interest in participation. Once both schools agreed to participate, the first author met with teachers at each
school to provide information regarding the background and rationale for the study, as well as determine which teachers were
willing to participate. In a subsequent meeting (approximately 15–20 min in length), the first author provided teachers with pa-
rental opt-out forms for all students in their classroom, and instructed teachers regarding how to distribute and collect opt-out
forms in accordance with study procedures. In addition, the first author provided specific information regarding the structure
and purpose of the SAEBRS-TRS, BESS, and SAEBRS-TN. Teachers were also instructed on how to complete each screening tool.
Time was allotted at the end of the meeting for teacher questions regarding study purposes and procedures.

As noted above, students were recruited for the investigation via an opt-out procedure (approved by both university and
school district Institutional Review Boards). Schools provided the parents of each student with an opt-out form that was to be
signed and returned to the school if they did not want their child to participate in the study. Parents were given two weeks to
return the forms prior to the start of screening procedures. However, if an opt-out form was returned after this time, any data
that had been collected with regard to the student in question was destroyed. Overall, out of the 871 students between schools,
only seven opt-out forms were returned, indicating a 99.20% participation rate.

Following the completion of this two-week period, teachers began to complete screening tools for the students in their class-
room for whom an opt-out form was not returned. Elementary teachers rated all students in their primary classroom, whereas
middle school teachers rated students enrolled in their homeroom. All screening tools were completed electronically via the on-
line survey software, Qualtrics. To access the tools, teachers were provided with two electronic links. The first link provided access
to a survey package that included the SAEBRS-TN, as well as a teacher demographic form. Each teacher completed this survey
package once for the entire classroom. The second link provided access to a survey package comprised of a student demographic
form, the BESS, and the SAEBRS-TRS. The teachers completed this survey package for each student in the classroom. Teachers
were given three weeks to complete all measures for each participating student at their leisure.

The latter survey package comprised of the BESS and SAEBRS-TRS was structured so that the order in which the BESS and
SAEBRS-TRS were presented to the teacher was randomly determined each time they accessed the survey. This allowed for
counterbalancing of screener completion procedures and thus the ruling out of order effects. Teachers were not instructed to com-
plete either of the survey packages in a particular order, nor was information collected regarding the order in which these were
completed. As such, it was not possible to rule out ordering effects in regards to the sequencing of teacher nomination and brief
teacher rating scales.

Subsequent to the screening process, schools received summary information regarding the results of the BESS. Only BESS data
were provided given the measure's established defensibility in informing school-based decisions. Given the de-identified nature of
the screening data, no student-level information was provided; rather, schools received data in aggregate form, corresponding to
the percentage of students scoring in the normal, elevated, and extremely elevated levels via the BESS across the school and with-
in each grade. School administrators and problem solving teams then used these data to inform decisions regarding ongoing
school initiatives and the allocation of resources.

2.1.4. Data analyses
A series of analyses were conducted in evaluating each of the aforementioned research questions (RQs) pertaining to the psy-

chometric defensibility of the SAEBRS-TRS, SAEBRS-TN, and SAEBRS-based multiple gating procedures. All analyses were conduct-
ed twice, separated across the elementary (grades K–5) and middle school (grades 6–8) samples. See below for a description of
analyses as they pertain to each RQ. Note that all analyses were conducted using R Version 3.1.2.

2.1.4.1. RQ #1. The internal consistency reliability of each SAEBRS-TRS scale (i.e., SB, AB, EB, and TB) was evaluated via the calcu-
lation of Cronbach's alpha coefficients. Observed values were examined relative to previously recommended criteria for reliability
required to support low-stakes decisions, including universal screening. In the current context, this criteria corresponded to
Cronbach's alpha N .80 (Cortina, 1993; Nunnally, 1978).

2.1.4.2. RQ #2. Pearson product–moment bivariate correlation coefficients (r) were calculated to examine the concurrent criterion-
related validity of each of the four SAEBRS-TRS scales. Specifically, each continuously-scaled SAEBRS-TRS score was compared
to continuously-scaled BESS T scores. Resulting correlations were examined relative to behavior screening-specific evaluative
criteria for correlational magnitude. Kilgus, Riley-Tillman, et al. (2014) established these criteria in their review of the extensive
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Student Risk Screening Scale (Drummond, 1994) literature by synthesizing the available correlational evidence and noting the
25th (r = .41), 50th (r = .58), and 75th (r = .69) percentiles of correlation coefficients. These values were then used as criteria
for small, moderate, and large correlations, respectively.

2.1.4.3. RQ #3. Two sets of analyses were used to examine the third research question. The first of these was correlation analyses,
which examined the associated between the SAEBRS subscales. Moderate correlations were expected given (a) the presence of
mono-method bias (i.e., all scores were derived from behavior rating scales), and (b) subscales were all measures of student be-
havior in the school setting (despite corresponding to different domains of behavior). The second set of analyses included logistic
regressions, which examined the extent to which each SAEBRS subscale predicted student risk (per the BESS) after controlling for
all other subscales. Statistics included the parameter estimates associated with each predictor, as well as the corresponding stan-
dard errors, z scores, and p values.

2.1.4.4. RQ #4. Diagnostic accuracy of the SAEBRS-TRS was examined via receiver operating characteristic (ROC) curve analysis,
which was comprised of three steps. First, ROC analysis was used to calculate an area under the curve (AUC) statistic for each
of the four SAEBRS-TRS scales. AUC is defined as the probability that a randomly selected student who is truly at risk (per the
BESS within this investigation) would have a more at risk score on the SAEBRS relative to a randomly selected student who is
not at risk. AUC has been described as an effect size-type statistic, indicative of the overall diagnostic accuracy associated with
a scale (Swets, 1992). Values range between .50 and 1.00, with .50 corresponding to change or random decision making, and
1.00 to perfect decision making (i.e., 100% correct classification of students who are at risk and not at risk). Although recommen-
dations have varied, commonly accepted recommendations for AUC interpretation call for values between .50 and .69 to be con-
sidered low, .70 and .89 moderate, and .90 and 1.00 high (Streiner & Cairney, 2007). Each AUC was evaluated via a test of
statistical significance that examined the probability that the value was equal to .50; that is, the probability that the associated
SAEBRS scale's diagnostic accuracy was equivalent to random decision making. AUC 95% confidence intervals (CIs) were also cal-
culated using the DeLong, DeLong, and Clarke-Pearson (1988) asymptotic exact method.

Second, ROC analyses were used to simultaneously evaluate the performance of cut scores within each SAEBRS-TRS scale. Per-
formance was expressed through six conditional probability statistics: (a) sensitivity, defined as the proportion of students who
were truly at risk (per the BESS) who were found to be at risk via the SAEBRS-TRS; (b) specificity, defined as the proportion
of students who were truly not at risk identified as not at-risk through the SAEBRS-TRS; (c) positive predictive value, or the pro-
portion of students at risk on the SAEBRS-TRS who were truly at risk; (d) negative predictive value, or the proportion of students
not at risk on the SAEBRS-TRS who were truly not at risk; (e) positive likelihood ratio, defined as how many times more likely an
at-risk SAEBRS-TRS score was for students who were truly at risk (=Sensitivity / [1 − Specificity]); and (f) negative likelihood
ratio, defined as how many times less likely a not at-risk SAEBRS-TRS score was for students who were truly at risk (=[1 − Sen-
sitivity] / Specificity).

Two approaches to cut score evaluation were employed as part of this second step of ROC curve analysis, including calibration
and cross-validation (Roehrig, Petscher, Nettles, Hudson, & Torgesen, 2008). The evaluation of EB and TB followed the calibration
approach, wherein the performance of all possible cut scores was evaluated. This exploratory, post-hoc approach was chosen in
recognition that only one prior study has yielded cut score recommendations for these scales. It is therefore necessary for subse-
quent research to both examine the performance of previously identified cut scores, while also considering whether alternative
scores would be advisable. In contrast, the evaluation of SB and AB cut scores followed the cross-validation approach, such that
the only cut scores evaluated within this study were those identified through multiple prior investigations as best suited for
use in universal screening (i.e., SB ≤ 12 and AB ≤ 9). This verification-oriented approach has been described as a rigorous and nec-
essary step in cut score evaluation, with Jenkins et al. (2007) noting “caution is warranted in using cut scores that have not been
cross-validated across several samples of students” (p. 586).

Third, per the calibration approach, conditional probability statistics were reviewed to identify which EB and TB cut scores per-
formed best and should therefore be selected as the basis of the SAEBRS risk classification model. Emphasis was placed on sen-
sitivity and specificity within this process given the statistics' particular relevance to diagnostic accuracy and the evaluation of
a universal screener's performance (Kilgus, Methe, Maggin, & Tomasula, 2014; Rutter & Gatsonis, 2001). The following evaluative
criteria were used in evaluating cut score sensitivity: optimal ≥ .90, acceptable ≥ .80, and borderline ≥ .70 (Carran & Scott, 1992;
Jenkins et al., 2007; Kilgus et al., 2013; Metz, 1978). Similar thresholds were used in the evaluation of specificity: optimal ≥ .80,
acceptable ≥ .70, and borderline ≥ .60 (Hintze & Silberglitt, 2005). Cut score identification was founded upon the linear selection
algorithm employed by Kilgus, Kazmerski, et al. (in press) and Kilgus, Sims, et al. (in press), which represented a revised version
of that used within Kilgus et al. (2013) and Kilgus, Riley-Tillman, et al. (2014). The six steps were as follows: (1) optimal sensi-
tivity and specificity, (2) acceptable sensitivity and optimal specificity, (3) optimal sensitivity and acceptable specificity, (4) accept-
able sensitivity and specificity, (5) borderline sensitivity and acceptable specificity, and (6) acceptable sensitivity and borderline
specificity. When examining the performance of all possible cut scores within each SAEBRS scale (e.g., SB), under ideal conditions,
it would be possible to identify a cut score conforming to Step 1 criteria. If such a cut score was not available, an attempt was
made to identify a cut score fitting Step 2 criteria. This process continued until a cut score was selected. If two or more cut scores
were identified within the same step, the cut score selected was that which yielded the smallest difference between sensitivity
and specificity. Once a cut score was selected, 95% CIs were calculated relative to its specific sensitivity and specificity values
using a bootstrapping method with 2000 stratified bootstrapped replicates.
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2.1.4.5. RQs #5 and #6. Four teacher nomination approaches and four multiple gating procedures were of interest (see Table 2 for a
summary). Three of the four teacher nomination approaches corresponded to the three individual SAEBRS-TN forms (i.e., SB, AB,
and EB). The fourth corresponded to a ‘Combined’ teacher nomination approach, wherein a student was considered to be at risk if
they were nominated on one or more of the three individual SAEBRS-TN forms. Three of the four multiple gating procedures
corresponded to pairings of construct-specific SAEBRS-TN forms (e.g., Social Behavior Problems) and SAEBRS-TRS subscale
(e.g., Social Behavior [SB]). The remaining procedure corresponded to the pairing of the Combined nomination approach and
the SAEBRS-TRS overall TB scale (which included all SAEBRS-TRS items).

Prior to the evaluation of their diagnostic accuracy, it was necessary to convert SAEBRS-TN and SAEBRS multiple gating pro-
cedure data into an analyzable scale. For each approach, this was done via the computation of dichotomous scores for each stu-
dent. Within each of the four teacher nomination approaches, a student received a score of ‘1’ if his or her teacher nominated the
student as at risk, and a score of ‘0’ if his or her teacher did not nominate the student. Within each of the four multiple gating
procedures, a student received a score of ‘1’ if both (a) his or her teacher nominated her as at risk and (b) the student received
an at-risk score on the corresponding SAEBRS-TRS subscale (i.e., equal to or less than the selected cut score). In contrast, a student
received a score of ‘0’ for the multiple gating procedure if either (a) the student was not nominated by his or her teacher or
(b) the student was nominated but did not receive an at-risk score on the corresponding SAEBRS-TRS subscale. Once dichotomous
scores were calculated for each student across all four teacher nomination approaches and four SAEBRS-based multiple gating
procedures, each approach was evaluated in terms of its diagnostic accuracy. This was done via comparing each of the eight scales
to the dichotomously-scaled BESS risk scale (0 = not at risk and 1 = at risk), and then calculating the six conditional probability
statistics described in the previous subsection.

2.2. Results

2.2.1. Missing data
Data were reviewed prior to analyses to identify the extent and nature of data missingness across the SAEBRS-TRS, SAEBRS-TN,

and BESS measures. Overall, 29 student participants (3.36% of the sample) were missing data on one or more BESS or SAEBRS-TRS
items. Results of Little's test suggested these data were missing completely at random (MCAR), χ2 = 2584.45, p = .50. In the in-
terest of power retention, and thus maintaining the original sample of 864 students, missing data were handled via expectation–
maximization, a single imputation technique. This particular approach was considered acceptable given the MCAR nature of the
missing data (Enders, 2010).

Beyond SAEBRS-TRS and BESS data, a review of SAEBRS-TN data revealed nomination data were missing for 125 student par-
ticipants (14.47% of the sample). Further review indicated data were missing as a result of teachers not completing the nomina-
tion survey package, which was separate from the BESS and SAEBRS-TRS survey package and accessed via a second electronic link.
Recognition of the reason for nomination data missingness suggested SAEBRS-TN data were missing at random (MAR). The MAR
assumption is considered tenable when it can be shown that missing data on variable X are predicted by one or more covariates
but not by latent X values themselves (Enders, 2010). Given that nomination data were missing as a result of a teacher-level var-
iable, and not as a result of a student-level variable, it was assumed missingness could not be predicted by student behavior (and
thus dichotomous SAEBRS-TN scores), and data were thus MAR.

The decision was made to handle missing SAEBRS-TN data via listwise deletion. Though this approach typically requires the
MCAR assumption, we felt use of listwise deletion was appropriate given previous simulation research, which indicated diagnostic
accuracy findings are unlikely to differ meaningfully from “true” values when missing data rates are less than 30% (Janssen et al.,
2010).

2.2.2. RQ #1
Table 3 contains the obtained reliability coefficients. At the elementary level, all Cronbach's alpha values were found to exceed

the .80 threshold for low-stakes decision making (range = .83–.93; Cortina, 1993; Nunnally, 1978). The same was true of values
at the middle school level, with the exception of EB, which yielded a Cronbach's alpha (.77) that approximated but did not meet
the threshold. Across both grade levels, the broad TB scale was found to yield the highest Cronbach's alpha value (elementary =
.93 and middle = .94), whereas the EB subscale yielded the lowest (elementary = .83 and middle = .77).

2.2.3. RQ #2
As can be seen in Table 3, findings were generally consistent across both grade levels, as all resulting correlation coefficients were in

the expected direction, statistically significant at the p b .001 level, andmet or exceeded the aforementioned universal screening-specific
Table 2
Social, Academic, and Emotional Behavior Risk Screener (SAEBRS)-based multiple gating procedures.

Multiple gating procedure type Gate 1 Gate 2

Social SAEBRS-TN Social SAEBRS-TRS Social
Academic SAEBRS-TN Academic SAEBRS-TRS Academic
Emotional SAEBRS-TN Emotional SAEBRS-TRS Emotional
Combined SAEBRS-TN Combined SAEBRS-TRS Total



Table 3
Study 1 reliability, validity, and diagnostic accuracy coefficients.

Scale Cronbach's alpha Correlation with BESS Area under the curve (AUC)

Elementary school
Social Behavior .89 −.79⁎⁎ .90⁎⁎ (.86–.94)
Academic Behavior .92 −.86⁎⁎ .94⁎⁎ (.92–.97)
Emotional Behavior .83 −.72⁎⁎ .88⁎⁎ (.84–.92)
Total Behavior .93 −.93⁎⁎ .97⁎⁎ (.96–.99)

Middle school
Social Behavior .93 −.85⁎⁎ .96⁎⁎ (.94–.97)
Academic Behavior .92 −.88⁎⁎ .95⁎⁎ (.92–.98)
Emotional Behavior .77 −.69⁎⁎ 86⁎⁎ (.81–.91)
Total Behavior .94 −.94⁎⁎ .99⁎⁎ (.97–1.00)

Note. SAEBRS-TRS = Social, Academic, and Emotional Behavior Risk Screener; BESS = Behavioral and Emotional Screening System.
⁎⁎ p b .001.
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threshold for high validity coefficient (i.e., .69). Of the SAEBRS scales, the broad TB scale yielded the highest correlations with the BESS
(elementary =−.93 and middle = −.94), whereas the EB subscale yielded the lowest (elementary =−.72 and middle = .69).

2.2.4. RQ #3
Correlations between the SAEBRS subscales fell in the small to moderate ranges, with the correlation between SB and AB

equaling .66, SB and EB equaling .61, and AB and EB equaling .56. Results of logistic regression analyses are presented in
Table 4. At the elementary level, each subscale was found to be a statistically significant predictor of student risk after accounting
for all other subscales. At the middle school level, only SB and AB were found to be statistically significant.

2.2.5. RQ #4
Across both grade levels, the overall diagnostic accuracy of each SAEBRS scale (per the AUC statistic) was statistically signifi-

cant and in the moderate (.70–.90) or high (≥ .90) range (see Table 3). The sole moderate AUC values corresponded to the EB sub-
scale (i.e., elementary = .86 and middle = .88). Consistent with reliability and validity findings, the highest AUC values
corresponded to the overall TB scale. At the elementary level, 95% CIs spanned from the moderate to high ranges for SB and
EB, while entirely within the high range for AB and TB. Findings were similar at the middle school level, but with EB alone yield-
ing CIs spanning the moderate and high ranges, and the remaining three scales' CIs lying within the high range only.

SAEBRS-TRS diagnostic accuracy was also supported via conditional probability statistics, which are included in Table 5. As
noted above, the SB and AB scales were both evaluated via a confirmatory, cross-validation approach wherein the performance
of a single set of cut scores was examined. These included SB ≤ 12 and AB ≤ 9, which were selected in consideration of two pre-
vious investigations (Kilgus et al., 2013, 2015). SB sensitivity was acceptable in elementary (N .80) and optimal (N .90) in middle
school, whereas specificity was optimal across both grade levels (N .80). For AB, all sensitivity and specificity values fell in the op-
timal range across both elementary and middle school.

The exploratory calibration approach to cut score selection and evaluation resulted in the identification of adequately
performing cut scores within the EB and TB scales. Findings were consistent, as the EB and TB scores selected at the elementary
level were the same as those identified at the middle school level. Within EB, a cut score of 17 yielded optimal sensitivity and
acceptable specificity at the elementary level, and acceptable sensitivity and specificity at the middle school level. Within TB, a
cut score of 36 was associated with optimal sensitivity and specificity across both grade levels. See Table 6 for a summary of se-
lected cut scores sensitivity and specificity values with associated 95% CIs.

Consistency was noted across all calibration and cross-validation cut scores in terms of (a) negative predictive values, which
consistently approached 1.00, suggesting the majority of students identified as not at risk through SAEBRS scales were truly
not at risk; and (b) comparatively lower positive predictive value (relative to negative predictive value), indicating that many
Table 4
Study 1 logistic regression analyses.

Estimate SE z p

Elementary school
Intercept 12.72 1.68 7.57 b .001
SB −0.33 0.07 −4.93 b .001
AB −0.59 0.09 −6.72 b .001
EB −0.30 0.07 −4.19 b .001

Middle school
Intercept 12.95 3.00 4.32 b .001
SB −0.59 0.12 −4.76 b .001
AB −0.57 0.14 −4.15 b .001
EB −0.19 0.14 −1.35 .179



Table 5
Study 1 conditional probability statistics associated with Social, Academic, and Emotional Behavior Risk Screener (SAEBRS) teacher rating scales, teacher nomination
approaches, and multiple gating procedure.

SAEBRS scale Cut SE SP PPV NPV LR+ LR−

Elementary school
Social 12 .81 .86 .51 .96 5.79 0.22
Academic 9 .91 .84 .52 .98 5.69 0.11
Emotional 15 .67 .87 .49 .94 5.15 0.38

16 .78 .80 .42 .95 3.90 0.28
17 .90 .73 .38 .97 3.33 0.14
18 .93 .61 .30 .98 2.38 0.11

Total 36 .90 .93 .70 .98 12.86 0.11
37 .90 .90 .62 .98 9.00 0.11
38 .92 .88 .58 .98 7.67 0.09
39 .94 .85 .54 .99 6.27 0.07

Teacher Nomination Social .63 .91 .51 .93 7.00 0.41
Academic .66 .87 .50 .93 5.08 0.39
Emotional .36 .91 .43 .88 4.00 0.70
Combined .89 .76 .41 .97 3.71 0.14

MGP Combined .83 .95 .73 .97 16.60 0.18

Middle school
Social 12 .93 .85 .51 .99 6.20 0.08
Academic 9 .91 .83 .47 .98 5.35 0.11
Emotional 15 .56 .90 .48 .92 5.60 0.49

16 .79 .83 .45 .96 4.65 0.25
17 .86 .73 .35 .97 3.19 0.19
18 .95 .62 .30 .99 2.50 0.08

Total 36 .95 .92 .66 .99 11.88 0.05
37 .95 .90 .61 .99 9.50 0.06
38 .98 .89 .59 1.00 8.91 0.02
39 1.00 .85 .52 1.00 6.67 0.00

Teacher Nomination Social .53 .92 .52 .93 6.63 0.51
Academic .50 .91 .45 .92 5.56 0.55
Emotional .28 .94 .42 .89 4.67 0.77
Combined 0.82 0.79 0.40 0.96 3.90 0.18

MGP Combined 0.79 0.95 0.72 0.96 15.80 0.22

Note. Bolded cut scores correspond to those selected within each SAEBRS-TRS subscale as yielding the most optimal performance. SE = sensitivity, SP = -
specificity, PPV = positive predictive value, NPV = negative predictive value, LR+ = positive likelihood ratio, LR− = negative likelihood ratio, and MGP = -
multiple gating procedure.

30 S.P. Kilgus et al. / Journal of School Psychology 58 (2016) 21–39
students identified as at risk through SAEBRS scales were actually not truly not at risk (e.g., 30–65%). Of the SAEBRS scales, TB was
found to consistently perform best, yielding positive predictive value values that exceeded those of alternative scales. The opposite
was true of the EB scale, with associated positive predictive values falling below those of other scales.

The magnitude of positive and negative likelihood ratios was evaluated relative to criteria outlined by DiCenso, Guyatt, and
Ciliska (2014). Large positive likelihood ratios (N10) were noted for TB at both grade levels, moderate (5–10) for SB and AB at
both grade levels, and small (2–5) for EB at both grade levels. In regards to negative likelihood ratios, large values (b0.1) were
noted for SB and TB at the middle school level, moderate (0.1–0.2) for AB and EB at both grade levels and TB at the elementary
level, and small (0.2–0.5) for SB at the elementary level.

Base rates were calculated for each SAEBRS-TRS to determine what percentage of students across the total sample would have been
classified as at risk per the selected cut scores. Elementary level base rates were as follows: SB = 24.2%, AB = 26.5%, EB = 36.1%, and
TB = 19.3%. Middle school level base rates were as follows: SB = 26.0%, AB = 28.9%, EB = 36.9%, and TB = 21.5%.
Table 6
Study 1 sensitivity (SE) and specificity (SP) values with corresponding bootstrapped 95% confidence intervals (CI-95) for selected SAEBRS-TRS cut scores.

SAEBRS-TRS scale SE SP SE CI-95 SP CI-95

Elementary school
Social Behavior .81 .86 .73–.89 .83–.89
Academic Behavior .91 .84 .85–.97 .81–.87
Emotional Behavior .90 .73 .83–.96 .69–.77
Total Behavior .90 .93 .83–.96 .90–.95

Middle school
Social Behavior .93 .85 .84–1.00 .81–.89
Academic Behavior .91 .83 .81–.98 .78–.87
Emotional Behavior .86 .73 .77–.95 .67–.78
Total Behavior .95 .92 .88–1.00 .88–.95
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2.2.6. RQ #5
Table 5 contains the conditional probability statistics associated with each of the four teacher nomination approaches

(i.e., Social, Academic, Emotional, and Combined). On average, findings pertaining to the three individual forms were consistent
in that although each yielded negative predictive values approaching 1.00 (.88–.93) and optimal specificity (.87–.94), each was
also associated with less than acceptable levels of sensitivity (.28–.66). Positive predictive values were less than adequate, yet
comparable to the values associated with the SAEBRS-TRS scale. Moderate positive likelihood ratios were noted for the Social
and Academic forms at both grade levels, whereas small positive likelihood ratios were noted for EB at both grade levels. In
regards to negative likelihood ratios, small values were noted for the Social and Academic forms at the elementary level. All of
the remaining negative likelihood ratio values fell above the threshold for small values.

In contrast, the Combined nomination approach was found to yield adequate performance at both the elementary and middle
school levels. Sensitivity and specificity both fell in acceptable ranges (i.e., ≥ .80 and ≥ .70, respectively), with positive and negative
predictive values being similar to those associated with the aforementioned individual SAEBRS-TN forms. Positive likelihood ratios
were found to be small (2–5), whereas negative likelihood ratios were moderate (0.1–0.2).

2.2.7. RQ #6
Given the unacceptable sensitivity associated with each SAEBRS-TN form, the choice was made to not move forward and ex-

amine the performance of the three multiple gating procedures associated with these individual forms. This was given that, as
noted above, although multiple gating procedures allow one to improve upon the specificity of a first gate tool (i.e., by ruling
out false positives via subsequent gates), one cannot improve upon a first gate's sensitivity (i.e., by reducing false negatives via
subsequent gates). As such, if a student is incorrectly identified as not at risk at a first gate, he or she would not be included
in latter gates. Yet, the performance of the Combined nomination approach supported its further consideration as part of a mul-
tiple gating procedure (see Table 5). The procedure was found to yield acceptable or nearly acceptable sensitivity at both school
levels, optimal specificity, and positive and negative predictive values approximating those associated with the SAEBRS-TRS TB
overall scale. Positive likelihood ratios fell in the large range, whereas negative likelihood ratios fell in the moderate range. To
note, a review of resulting base rates suggested that if the Combined multiple gating procedure were to be used within the cur-
rent sample, 17.3% and 16.2% of students would have been identified as at risk at the elementary and middle school levels,
respectively.

2.3. Discussion

The purposes of Study 1 were twofold. The first was to further validate each of the four SAEBRS-TRS scales (i.e., SB, AB, EB, and
TB). Results were promising, as scales were predominantly associated with acceptable internal consistency reliability (RQ #1),
high concurrent criterion-related validity (RQ #2), and moderate to high diagnostic accuracy (RQ #4). Each subscale also demon-
strated its unique contribution to the prediction of risk, with logistic regression analyses suggesting that with the exception of EB
at the middle school level, each subscale was a statistically significant predictor of student risk after accounting for all other sub-
scales (RQ #3).

Each scale also yielded cut scores associated with acceptable to optimal sensitivity and specificity. Cut scores of SB ≤ 12 and
AB ≤ 9, which were identified via two prior studies and presently examined through a cross-validation approach, were associated
with acceptable conditional probability statistics across both elementary and middle school grade levels. Through an exploratory
calibration approach, cut scores of EB ≤ 17 and TB ≤ 36 were found to yield superior performance relative to alternative cut scores
and were therefore selected within both elementary and middle school samples. That all four cut scores performed well within
both samples speaks to their robustness as indicators of risk. Such continued cross-validation represents an important and neces-
sary step toward justification for the use of the SAEBRS-TRS in universal screening within applied settings (e.g., schools).

The second purpose of Study 1 was to examine the diagnostic accuracy of SAEBRS-based multiple gating procedures. As noted
above, the performance associated with the three individual SAEBRS-TN forms did not support their further consideration as part
of multiple gating procedures (RQ #5). Yet, in contrast, the Combined nomination approach's adequate performance supported
further evaluation. The resulting multiple gating procedure, which integrated the Combined nomination approach (Gate
1) with the SAEBRS-TRS TB overall scale (Gate 2), performed adequately at both the elementary and middle school levels (RQ
#6). Specifically, the Combined multiple gating procedure performed similarly to the SAEBRS-TRS TB scale (the best performing
individual SAEBRS-TRS scale) in terms of five of six conditional probability statistics (i.e., specificity, positive predictive value, neg-
ative predictive value, positive likelihood ratio, and negative likelihood ratio). An exception in performance pertained to sensitiv-
ity, with the Combined multiple gating procedure yielding values that fell within or just below the acceptable range (≥ .80).

Taken together, these latter diagnostic accuracy findings call into question the use of the three individual SAEBRS-TN forms.
However, results appeared to support the Combined nomination approach, as well as the combined multiple gating procedure.
Though the procedure's performance did not meet the standard set by the SAEBRS-TRS TB scale in terms of sensitivity, a review
of Study 1 instrumentation suggests alterations could be made to the SAEBRS-TN forms in the interest of enhancing diagnostic
accuracy. As was previously described, SAEBRS-TN instructions called for teachers to select up to five of their students who
most closely fit each definition of behavioral risk. By their nature, such instructions both (a) limit the possible number of students
who could be considered via Gate 2 to five, while also (b) not requiring teachers to nominate any students as potentially at risk.
Such instructions were intended to allow for the detection of students who were potentially at risk, while increasing the efficiency
of the overall screening procedure by limiting the possible number of students for whom additional assessment would be
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required. Yet, the manner in which instructions were worded may have actually increased the potential for false negative deci-
sions. A review of SAEBRS-TN descriptive statistics supported this potential, indicating that a rather large percentage of teachers
nominated only 0–3 students for social behavior risk (61.0%), academic behavior risk (48.8%), and emotional behavior risk
(82.9%).

Recognition of the ways in which SAEBRS-TN instrumentation might have influenced the tool's diagnostic accuracy suggested
the evaluation of an alternative nomination procedure. Such an alternative approach might incorporate revised instructions
intended to “cast a wider net” by requiring teachers to nominate a larger number of students and therefore evaluate a greater
percentage of their students using the SAEBRS-TRS. The purpose of Study 2 was to replicate Study 1 procedures, while incorpo-
rating a revised SAEBRS-TN process that required teachers to nominate five or more students in their classrooms. It was hypoth-
esized this alternative approach would yield increased sensitivity and thus serve as a more viable candidate as an initial gate
within a SAEBRS-based multiple gating procedure.
3. Study 2

3.1. Method

3.1.1. Participants
Elementary (n = 712) and Middle (n = 822) school students from the southwestern United States participated in Study 2 (an

additional 22 students opted out of participation; 98.59% response rate). Students were sampled from four schools across two dis-
tricts, including two elementary schools (grades K–5) and two middle schools (grades 6–8). Participants also included 33 elemen-
tary teachers and 38 middle school teachers. Additional demographic information is provided in Table 1.
3.1.2. Measures, procedures, and data analyses
Study 2 measures, procedures, and data analyses were analogous to those employed as part of Study 1. No alterations were

made to brief screening rating scales, parental consent processes, teacher trainings, or data collection procedures. However, in
an effort to address limitations in Study 1, slight changes were made to the SAEBRS-based multiple gating procedure (as described
above). An additional alteration to Study 1 procedures pertained to the approach to SAEBRS-TRS cut score selection and evalua-
tion. Whereas Study 1 incorporated a combination of calibration and cross-validation procedures, Study 2 employed the cross-
validation approach alone. This alternative approach was considered permissible in the presence of Study 1 findings, which per-
mitted the evaluation of a single set of cut scores previously identified as suitable for use in universal screening. Specific cut scores
evaluated as part of Study 2 include SB ≤ 12, AB ≤ 9, EB ≤ 17, and TB ≤ 36. The remaining data analysis steps were commensurate
with those conducted in Study 1. Within Study 2, 15.2% of elementary and 12.2% middle school students were at risk for behav-
ioral and emotional concerns per the BESS.
3.2. Results

3.2.1. Missing data
Data were reviewed to identify the extent and nature of data missingness across the SAEBRS-TRS, SAEBRS-TN, and BESS mea-

sures, prior to analyses. Overall, less than 1% of SAEBRS-TRS and BESS data (i.e., 0.30%) were missing from the dataset. Although
results of Little's test suggested these data were not MCAR (χ2 = 3041.26, p b .001), such a small extent of missing data may be
considered negligible and potentially ignorable (Kline, 2011). This would ultimately support the use of traditional missing data
Table 7
Study 2 reliability, validity, and diagnostic accuracy coefficients.

Scale Cronbach's alpha Correlation with BESS Area under the curve (AUC)

Elementary school
Social Behavior .89 −.85⁎⁎ .95⁎⁎ (.93–.96)
Academic Behavior .92 −.88⁎⁎ .96⁎⁎ (.93–.96)
Emotional Behavior .82 −.75⁎⁎ .89⁎⁎ (.86–.92)
Total Behavior .94 −.94⁎⁎ .98⁎⁎ (.97–.99)

Middle school
Social Behavior .88 −.83⁎⁎ .92⁎⁎ (.89–.95)
Academic Behavior .93 −.88⁎⁎ .94⁎⁎ (.92–.97)
Emotional Behavior .79 −.72⁎⁎ .88⁎⁎ (.84–.91)
Total Behavior .93 −.94⁎⁎ .98⁎⁎ (.97–.99)

Note. SAEBRS-TRS = Social, Academic, and Emotional Behavior Risk Screener; BESS = Behavioral and Emotional Screening System.
⁎⁎ p b .001.
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handling procedures, such as single imputation techniques. As such, similar to Study 1, missing data were handled via expecta-
tion–maximization to maintain the original sample of 1534 students.

An evaluation of SAEBRS-TN data revealed nomination data were missing for 256 student participants (16.69% of the sample),
as many teachers did not complete the nomination survey package as it was a separate link from the BESS and SAEBRS-TRS sur-
vey. This suggested SAEBRS-TN data were missing at random (MAR). Similar to Study 1, listwise deletion was once again consid-
ered acceptable given previous research indicating use of this particular approach is appropriate when missingness is less than
30% (Janssen et al., 2010).

3.2.2. RQ #1
Table 7 contains the obtained reliability coefficients for Study 2. At the elementary level, all Cronbach's alpha values were

found to exceed the .80 threshold for low-stakes decision making (range = .82–.94; Cortina, 1993; Nunnally, 1978). Middle
school values were also consistent with these findings, with the exception of EB, which yielded a Cronbach's alpha (.79) that
fell just below the threshold. Across both grade levels, the broad TB scale was found to yield the highest Cronbach's alpha
value (elementary = .94 and middle = .93), whereas the EB subscale yielded the lowest (elementary = .82 and middle = .79).

3.2.3. RQ #2
Validity findings are included in Table 7. All resulting correlation coefficients were in the expected direction across both grade

levels, statistically significant at the p b .001 level, and again met or exceeded the aforementioned universal screening-specific
threshold for high validity coefficient (i.e., .69). Of the SAEBRS scales, the broad TB scale yielded the highest correlations with
the BESS (elementary = −.94 and middle = −.94), whereas the EB subscale yielded the lowest (elementary = −.75 and mid-
dle = −.72).

3.2.4. RQ #3
Correlations between the SAEBRS subscales fell in the moderate to large ranges, with the correlation between SB and AB equal-

ing .71, SB and EB equaling .63, and AB and EB equaling .61. Results of logistic regression analyses are presented in Table 8. At
both the elementary and middle school levels, each subscale was found to be statistically significant predictor of student risk
(p b .001) after accounting for all other subscales.

3.2.5. RQ #4
Similar to Study 1, the diagnostic accuracy of each SAEBRS scale (per the AUC statistic) was statistically significant across both

grade levels, and in the moderate (.70–.90) or high (≥ .90) range (see Table 7). Consistent with reliability and validity findings, the
highest AUC values corresponded to the overall TB scale. The sole moderate AUC values corresponded to the EB subscale
(i.e., elementary = .89 and middle = .88). At the elementary level, 95% CIs were entirely in the high range for SB, AB, and TB,
while in the moderate to high range for EB. Middle school results were similar, but with SB and EB yielding CIs in the moderate
and high ranges, while AB and TB CIs remained in the high range.

SAEBRS-TRS diagnostic accuracy was also supported via conditional probability statistics (see Table 9). AB sensitivity and spec-
ificity values fell in the optimal range (N .90) across both elementary and middle school. For SB, sensitivity was acceptable in el-
ementary and middle school (N .80) and specificity was optimal across both grade levels. Similar to Study 1, the EB and TB scales
yielded adequately performing cut scores. Within EB, a cut score of 17 yielded acceptable sensitivity at the elementary level and
optimal sensitivity at the middle school level. Specificity for the EB scales fell in the acceptable range in elementary school and
approximated the acceptable range in middle school. Within TB, a cut score of 36 resulted in optimal specificity across both
grade levels. Sensitivity was in the optimal range for the elementary level and in the acceptable range for middle school. See
Table 10 for a graphical depiction of selected cut scores' sensitivity and specificity with associated 95% CIs.
Table 8
Study 2 logistic regression analyses.

Estimate SE z p

Elementary school
Intercept 12.60 1.56 8.07 b .001
SB −0.42 0.07 −5.87 b .001
AB −0.62 0.09 −6.70 b .001
EB −0.25 0.07 −3.77 b .001

Middle school
Intercept 13.55 1.59 8.55 b .001
SB −0.43 0.06 −6.65 b .001
AB −0.58 0.08 −7.22 b .001
EB −0.32 0.07 −4.88 b .001
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Consistent with results from Study 1, cross-validation cut scores demonstrated negative predictive values approaching 1.00
and comparatively lower positive predictive value (relative to negative predictive value), indicating that many students identified
as at risk through SAEBRS scales were actually not truly at risk. Of the SAEBRS scales, TB continued to perform best, as positive
predictive values exceeded those associated with any of the SB, AB, and EB scales. The positive predictive value of the EB scale
was lower than the alternative scales.

Large positive likelihood ratios (N10) were noted for TB at both grade levels, moderate (5–10) for SB and AB at both grade
levels, and small (2–5) for EB at both grade levels. In regards to negative likelihood ratios, large values (b0.1) were noted for
SB and TB at the middle school level, moderate (0.1–0.2) for AB and EB at both grade levels and TB at the elementary level,
and small (0.2–0.5) for SB at the elementary level.

Base rates were calculated for each SAEBRS-TRS scale to determine what percentage of students across the total sample would
have been classified as at risk per the selected cut scores. Elementary level base rates were as follows: SB = 17.9%, AB = 20.8%,
EB = 29.5%, and TB = 19.3%. Middle school level base rates were as follows: SB = 18.1%, AB = 20.3%, EB = 20.0%, and TB =
15.2%.
3.2.6. RQ #5
Conditional probability statistics associated with each of the three SAEBRS-TN forms (i.e., Social, Academic, and Emotional), as

well as the Combined nomination approach, are provided in Table 9. Consistent with Study 1, the three SAEBRS-TN forms yielded
optimal specificity (.86–.92), negative predictive values approaching 1.00 (.90–.95), and unacceptable levels of sensitivity
(.42–.69). Positive predictive values were also less than adequate. Moderate positive likelihood ratios were found at both grade
levels for the Social and Emotional scales, whereas small positive likelihood ratios were noted for AB at the Elementary level.
All negative likelihood ratio values fell above the threshold for small. In contrast, to the individual SAEBRS-TN forms, the Com-
bined nomination approach yielded borderline to acceptable sensitivity (.74–.89). This was in addition to acceptable specificity
(.76–.76), less than adequate positive predictive values (.33–.35), negative predictive values approaching 1.00 (.95–.98), small
positive likelihood ratios (3.03–3.77), and small to moderate negative likelihood ratios (.14–.34).
3.2.7. RQ #6
As in Study 1, the unacceptable levels of sensitivity afforded by the individual SAEBRS-TN forms suggested they were not suit-

ed for consideration within their respective multiple gating procedures. Yet, the performance of the Combined nomination ap-
proach suggested such consideration was once again appropriate. As indicated in Table 9, the Combined multiple gating
procedure yielded borderline to acceptable sensitivity (.70–.81), optimal specificity (.96–.96), improved positive predictive values
similar to those associated with the SAEBRS-TRS TB scale (.72–.73), negative predictive values approaching 1.00 (.95–.97), large
positive likelihood ratios (15.78–18.87), and small to moderate negative likelihood ratios (.20–.31). To note, if the Combined
Table 9
Study 2 conditional probability statistics associated with Social, Academic, and Emotional Behavior Risk Screener (SAEBRS) teacher rating scales, teacher nomination
approaches, and multiple gating procedure.

SAEBRS scale Cut SE SP PPV NPV LR+ LR−

Elementary school
Social 12 .86 .88 .56 .97 7.17 0.16
Academic 9 .93 .86 .55 .98 6.64 0.08
Emotional 17 .88 .72 .36 .97 3.14 0.17
Total 36 .97 .93 .71 .95 13.86 0.03
Teacher Nomination Social .50 .92 .51 .92 6.11 0.54

Academic .55 .86 .39 .92 3.87 0.52
Emotional .42 .92 .47 .90 5.27 0.63
Combined .74 .76 .33 .95 3.03 0.34

MGP Combined .70 .96 .72 .95 15.78 0.31

Middle school
Social 12 .80 .90 .53 .97 7.90 0.23
Academic 9 .91 .85 .45 .99 6.07 0.11
Emotional 17 .90 .65 .26 .98 2.57 0.15
Total 36 .88 .92 .63 .98 11.00 0.13
Teacher Nomination Social .58 .90 .44 .94 5.61 0.47

Academic .69 .88 .44 .95 5.60 0.35
Emotional .55 .89 .42 .93 5.17 0.51
Combined .89 .76 .35 .98 3.77 0.14

MGP Combined .81 .96 .73 .97 18.87 0.20

Note. SE = sensitivity, SP = specificity, PPV = positive predictive value, NPV = negative predictive value, LR+ = positive likelihood ratio, LR− = negative like-
lihood ratio, and MGP = multiple gating procedure.
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multiple gating procedure was used within the current sample, 13.8% of students would have been identified as at risk at both the
elementary and middle school levels.
4. General discussion

The primary goals of this investigation were to (a) evaluate the technical adequacy of the SAEBRS-TRS across two settings, and
(b) determine the defensibility of a streamlined universal screening system, which incorporated teacher nomination (Gate 1) and
the SAEBRS-TRS (Gate 2) within a broader multiple gating procedure. Consistent with the results from Study 1, findings from
Study 2 supported the overall internal consistency (RQ #1), concurrent validity (RQ #2), and diagnostic accuracy (RQ #4) of
the SAEBRS-TRS within a different setting (i.e., southwestern United States). Findings also once again supported the unique con-
tribution of each SAEBRS subscale relative to the prediction of student risk, suggesting each might play an individual role in eval-
uating student behavior and potential for behavioral and emotional concerns (RQ #3). Importantly, SB and AB cut scores
identified via previous investigations (≤12 and ≤9, respectively; Kilgus et al., 2013, 2015) yielded acceptable to optimal perfor-
mance in terms of sensitivity and specificity. Findings therefore speak to the robustness of these scores and their potential for
use across multiple settings and grade levels in defining student risk. Similarly, the TB cut score of ≤36 performed adequately
across both elementary and middle school samples within both studies, yielding preliminary evidence of the score's defensibility.
In contrast, though the EB cut score of ≤17 performed well in both the Study 1 elementary and middle school samples and in the
Study 2 elementary sample, its specificity fell below the acceptable range within the Study 2 middle school sample.

Such variation in performance of the EB cut score is not entirely unexpected, particularly for two reasons. First, variation in cut
score performance has been documented in other areas of research, such as curriculum-based measurement of oral reading flu-
ency (Kilgus, Methe, et al., 2014). Fortunately, such variability has not appeared to limit widespread implementation of such mea-
sures within multi-tiered systems of support initiatives, but rather justifies the need for schools to consider the most applicable
cut scores on a local level. Second, differences in cut scores may be expected given the various developmental trajectories of be-
havioral risk, specifically with internalizing and emotional disorders, from elementary to middle school aged children (Masten
et al., 2005). As children age it is reasonable to expect a greater degree and frequency of internalizing type behaviors
(e.g., depression, stress, anxiety). Thus, it may be desirable to allow cut scores to vary and become more lenient across grade
levels (i.e., elementary versus middle). Results supported this notion, as the EB cut score of 16 was found to yield acceptable per-
formance (SE = .80 and SP = .79) within the Study 2 middle school sample. Taken together, though it is desirable to simplify the
adoption of universal screening through the provision of similar cut scores across grade levels, the need to identify alternative cut
scores based upon grade and developmental level should not preclude the adoption of a universal screening tool. Rather, such
findings speak to the potential need for contextualization and further research in the interest of identifying optimal cut scores
specific to each grade and developmental level.

A second purpose of the present investigation was to examine the usability of the SAEBRS-TRS via an evaluation of a multiple
gating procedure. Results from Study 1 indicated an overall lack of sensitivity for the three SAEBRS-TN forms (RQ #5). This was
likely a result of under-identification, with a large number of teachers nominating only a few students (e.g., 0–3) within their
classroom per each nomination form. The SAEBRS-TN findings ultimately prevented further examination of the utility of the indi-
vidual SAENRS-TN forms as part of broader multiple gating procedures. In contrast, the Combined nomination procedure yielded
adequate performance indicative for its potential as a first gate, despite not reaching the optimal sensitivity levels that would be
desired of a Gate 1 measure. Follow-up analyses confirmed the Combined multiple gating procedure was superior, given its im-
proved conditional probability values (RQ #6). Results suggested there was room for improvement in the teacher nomination pro-
cess, particularly as it pertained to the individual SAEBRS-TN forms and their corresponding construct-specific multiple gating
procedures.

Thus, given (a) the potential variability in base rates of student risk (i.e., some schools may have significantly higher propor-
tions of students exhibiting mental health symptomology), and (b) the observed low nomination rates (e.g., emotional), the
Table 10
Study 2 sensitivity (SE) and specificity (SP) values with corresponding bootstrapped 95% confidence intervals (CI-95) for selected SAEBRS-TRS cut scores.

SAEBRS-TRS scale SE SP SE CI-95 SP CI-95

Elementary school
Social Behavior .86 .88 .80–.93 .85–.91
Academic Behavior .93 .86 .88–.97 .83–.89
Emotional Behavior .88 .72 .81–.94 .69–.76
Total Behavior .97 .93 .94–1.00 .91–.95

Middle school
Social Behavior .80 .90 .71–.87 .88–.92
Academic Behavior .91 .85 .85–.97 .82–.87
Emotional Behavior .90 .65 .84–.95 .62–.68
Total Behavior .88 .92 .81–.94 .91–.95
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directions on the nomination form was changed from “up to five students” to “five or more students” in Study 2 to potentially
improve the sensitivity of teacher nomination. Disappointingly, and consistent with the results from Study 1, the three SAEBRS-
TN forms did not exhibit adequate sensitivity, once again precluding further evaluation within their proposed multiple gating pro-
cedures. In contrast, the Combined multiple gating procedure performed adequately across the elementary and middle school
levels, with sensitivity falling in the borderline and acceptable ranges.

Taken together, results of both studies suggest that at this time, universal screening with the SAEBRS-TRS is more preferable
and psychometrically defensible relative to the teacher nomination approaches and multiple gating procedures. Results from the
present investigation were consistent with prior research that favors the defensibility of universal screening procedures over the
potential improvements in usability via incorporation of teacher nomination (Dowdy, Doane, Eklund, & Dever, 2011; Lane, 2003).
Yet, the current results were promising for the Combined multiple gating procedure, suggesting its use might be appropriate for
use within applied settings. Future research is needed to both corroborate the current findings and determine whether modifica-
tions to the teacher nomination process might enhance diagnostic accuracy.

While the present change in wording did not result in improved sensitivity for the Combined multiple gating procedure, sev-
eral possibilities exist to improve upon teacher nomination. For example, future studies may examine the efficacy of teacher train-
ing to enhance behavioral ratings (Kilgus, Kazmerski, Taylor, & von der Embse, in press). Research has supported the utility of
systematic training to improve identification of and referral to services for mental health problems (e.g., Mental Health First
Aid [MHFA]; Rothi, Leavey, & Best, 2007). Moreover, teacher training and specification of behavioral constructs (i.e., providing spe-
cific examples/non-examples via video vignettes) may improve ratings, especially given the difficulty in observing and identifying
internalizing problems (Levitt & Merrell, 2009). For example, teachers may be provided explicit training in mental health
symptomology and behavioral constructs at the beginning of the school year. Teachers may then be better informed of and
primed to recognize symptoms as they interact with their students. These procedures may mitigate the challenges inherent with-
in most behavioral rating scales, such as asking teachers to rate behaviors over the past months for which they may not have suf-
ficient prior knowledge, and improve teachers' abilities to recognize risk via nomination methods.

Beyond teacher training, future studies might also consider alternative approaches to teacher nomination. This might include
(a) requiring teachers to rank order their students with regard to potential risk for behavioral problems (in a manner consistent
with the SSBD), or (b) requiring teachers to complete a brief single rating indicating the extent to which they feel each student
meets each operational definition for behavioral risk. It is believed both of these procedures are inherent to the teacher nomina-
tion procedure examined herein. By selecting a student for nomination, a teacher is likely implying that the student would be
rated highly in that area of risk (in an absolute fashion) and ranked highly relative to his or her peers (in a relative fashion).
Yet, it might be advantageous to require teachers to explicitly provide such information. Either approach would lend themselves
to calibration-based methodologies to ROC curve analysis, wherein it would be possible to identify either (a) the optimal number
of students to be selected from the rank ordering, or (b) the cut score along the brief single rating scale that would differentiate
those students who should pass through Gate 1 from those who should not.

4.1. Limitations

There are several limitations within the present investigation. First, the generalizability of the findings from both studies may
be limited by the sample demographics. While the present investigation includes a relatively diverse sample across two settings,
the results were limited by grade level (i.e., did not include high school students) and the time in which assessments were ad-
ministered (i.e., behavioral and emotional risk may be more apparent later in the academic year). Longitudinal research, within
and across academic years, will likely provide important data in the evaluation of decisional accuracy and predictive validity
across time. Second, the teacher nomination procedure may have been influenced by ordering effects. Though the BESS and
SAEBRS were randomly distributed, it was not possible to randomize the order in which teachers completed the nomination
form and screening instruments (e.g., BESS and SAEBRS-TRS). Future research should consider alternate modes (e.g., paper copies)
of assessment distribution to counterbalance the potential priming of teacher responses. Third, teachers may not have had ade-
quate knowledge of the behavioral constructs to nominate students who were at risk with acceptable accuracy. The teacher nom-
ination procedure (and rating scales) assumes opportunity to observe the behavioral construct; there are certain behaviors
(e.g., withdrawal, worry) that may be setting specific (e.g., playground, lunchroom) and not typically observable by the classroom
teacher. Fourth, given the limited sample of participating teachers, it was not possible to examine the nested structure of the data
(i.e., students within classrooms within schools). Future research should employ larger samples of students and multiple raters
(i.e., student, parent, and teacher ratings) to counteract said biases as well as accounting for the nested data structure. Such
data is also necessary to examine measurement invariance and assess the equivalence of scores across subgroups.

Lastly, though the BESS has been used as a criterion outcome measure in several screening studies (e.g., Chafouleas et al., 2013;
Kilgus et al., 2012), other more comprehensive assessment measures and procedures might represent more defensible indicators
of student behavioral functioning. Such alternatives might include broadband behavior rating scales (e.g., BASC-2, TRF), or com-
prehensive multi-assessment diagnostic assessment procedures. Though the BESS might be considered a proxy of one of these
measures (i.e., the BASC-2), the actual use of these measures would be preferred. It is therefore recommended that future re-
searchers employ alternative and potentially more defensible outcome measures, allowing for a more rigorous evaluation of
SAEBRS validity and diagnostic accuracy. Criteria of particular interest are those well aligned with the constructs assessed via
SAEBRS subscales, including the SSIS, Academic Competence Evaluation Scales (DiPerna & Elliott, 2000), and the Devereux Student
Strengths Assessment (DESSA; LeBuffe, Shapiro, & Naglieri, 2009). Such measures ought to also include criterion measures beyond



37S.P. Kilgus et al. / Journal of School Psychology 58 (2016) 21–39
those that are (a) completed by teachers, and (b) founded upon rating scale methodology. Such criteria might represent more
appropriate outcomes against which to compare the teacher nomination approaches and multiple gating procedures, as teacher
rating scales (e.g., the BESS) are likely to always be more associated with the SAEBRS-TRS as a result of mono-method and
mono-informant biases.
4.2. Implications for practice

Prior research has supported SAEBRS-TRS psychometric defensibility, extrapolation inferences regarding the prediction of aca-
demic achievement and behavioral functioning, and decisional inferences regarding the reliable detection of students at risk for
behavioral and emotional concerns (Kilgus et al., 2013, 2015; Kilgus, Kazmerski, et al., in press; Kilgus, Sims, et al., in press;
von der Embse et al., in press). Results from the present investigation contribute to the robust extant evidence base for the ap-
plied use of the SAEBRS-TRS, through cross-validation with additional samples and settings, via diagnostic accuracy analyses,
and with an initial examination of screening efficiency within a multiple gating approach. Taken together, the existing evidence
represents increasing support for the applied use of the SAEBRS-TRS as a universal screening instrument within multi-tiered sys-
tems of support initiatives.

Specifically, research appears to support use of the SAEBRS-TRS to inform three types of decisions. First, educators could use
the SAEBRS-TRS to determine which students are at risk for behavioral and emotional concerns and thus require Tier 2 or 3 ser-
vices. Second, both the current logistic regression findings and prior validity research (Kilgus et al., 2013; Kilgus, Kazmerski, et al.,
in press; Kilgus, Sims, et al., in press) suggest the SAEBRS-TRS might inform educator decisions regarding the nature of each
student's risk. Admittedly, universal screeners are commonly not expected to inform these latter decisions, being limited to
informing the former type (Keller-Margulis, Shapiro, & Hintze, 2008). Yet, the documented psychometric defensibility
(e.g., reliability, validity, diagnostic accuracy) of not only the broad TB scale, but also the three narrow subscales, suggests the
SAEBRS-TRS might be used to identify the behavioral domain within which a student is struggling (i.e., social, academic, or emo-
tional). These results could be used to guide intervention-related decisions, such as which behaviors should be targeted and what
type of supports should be provided. For instance, if SAEBRS-TRS results suggest a student is struggling in the area of social be-
havior, educators might choose to engage in social skills training to support skill acquisition, as well as Check In/Check Out to re-
inforce the display of acquired skills. Similarly, documentation of struggles in the emotional behavior domain could support the
psychoeducation of alternative coping and problem solving skills that might replace maladaptive internalizing behaviors.

The use of the SAEBRS-TRS informs decisions regarding (a) the presence of risk, and thus the need for intervention; and
(b) the nature of risk, and therefore the type of intervention to be provided. A third type of decision the SAEBRS-TRS might inform
corresponds to the prevalence of risk (i.e., base rates), and thus the level at which intervention should be provided. Kilgus and
Eklund (2016) described how the SAEBRS-TRS could be used to identify base rates of risk across the various behavioral domains
and at school- and class-wide levels. Documentation of increased base rates at the school level suggest the need for the imple-
mentation or modification of universal supports at Tier 1, such as the instruction and reinforcement of school-wide expectations
(given social behavior concerns) or implementation of social–emotional learning programs (given emotional behavior concerns).
Documentation of acceptable school-wide base rates but increased base rates within certain classrooms would support the need
to modify those specific instructional environments, such as bolstering classroom management practices or implementation of
class-wide interventions (e.g., Good Behavior Game). Lastly, documentation of acceptable base rates at the school- and class-
wide levels would support the application of group- or individual-level Tier 2 interventions, such as social skills training or
Check In/Check Out. Using screening base rate data to guide intervention (a) emphasizes the influence of the educational ecology
on student behavior, stressing the need to manipulate environmental contingencies in support of behavioral change, and
(b) supports a resource-conscious approach to service delivery, wherein costly Tier 2 interventions are only applied when less
costly school- and class-wide interventions are documented as unnecessary.
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