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CHAPTER I: INTRODUCTION & LITERATURE REVIEW
Recent legislation requires schools to implement a Response to Intervention (RTI) model
based on multi-tiered systems of support (MTSS; President’s Commission on Excellence in
Special Education, 2002). The goal of RTI is to use early detection to identify students who are
struggling academically or behaviorally and provide appropriate interventions to prevent these
challenges from becoming more serious and detrimental to students’ success (Eagle, DowdEagle, Snyder, & Holtzman, 2015). Under the traditional system, students may not receive extra
services until a problem becomes severe, and they meet criteria for a special education
qualification. RTI helps schools identify children earlier than previous methods using systematic
and scientific universal screeners of all children. Therefore, RTI gives students who are at-risk
the opportunity to receive less intensive intervention services, which may prevent more serious
academic and behavior problems (e.g., substance abuse, academic failure, social rejection) in the
future (Eklund et al., 2009).
Under MTSS, RTI approaches are delivered according to increasing levels (tiers) of
student support required. Tier 1 involves students who are receiving general education services
and do not need extra support in the classroom; Tier 1 typically encompasses about 80% of the
student body. Furthermore, Tier 1 involves quarterly, universal screening approaches to monitor
all students’ progress as well as quality core instruction and basic interventions (Cook, Volpe, &
Livanis, 2010). Interventions at the Tier 1 level can involve assisting a teacher with classroom
management skills, modifying a schoolwide reading curriculum, or implementing a schoolwide
behavior system, such as Positive Behavior Interventions and Supports (PBIS; Burke, et al.,
2012).

Tier 2, which usually entails about 15% of the student body, is designated for students
who are flagged during universal screenings and need extra support but do not qualify for special
education (Sugai & Horner, 2006). The aim of Tier 2 is to catch students’ problems early,
provide basic targeted interventions within the general education environment, and prevent longterm negative impact. The goal of a Tier 2 intervention is to support students in meeting grade
level benchmarks and catching up to their same-aged peers through evidence-based
interventions. Examples of Tier 2 interventions are extra reading supports, behavior charts, and
home-school notes. After continuous progress monitoring, a problem-solving team may decide to
place a student back into Tier 1, continue Tier 2 interventions, or consider evaluating the student
for more intensive Tier 3 services. Special education services, such as speech therapy, resource
classes, and self-contained classes, are considered Tier 3 services. Ideally, if early intervention is
working well at Tiers 1 and 2, only about 5% of children should need services at the intensity of
Tier 3. Tier 3 services typically require students to have an Individualized Education Plan (IEP)
because they offer specially designed instruction. RTI is intended to address both academic and
emotional-behavioral difficulties, and this study will address a Tier 1 universal behavior screener
to assist in identifying students for Tier 2 interventions to prevent future academic challenges
(Sugai & Horner, 2009).
Student Behavior in the United States Education System
Twenty percent of children exhibit symptoms consistent with a diagnosable mental
disorder (Merikangas et al., 2010), and researchers estimate that between 1% and 5% of children
have a severe emotional and/or behavioral disorder (Costello, Mustillo, Erkanli, Keller, &
Angold, 2003); however, children often do not receive mental health services until their
symptoms have become severe. In fact, behavioral health services are only offered to about 15 to
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20% of children per year with emotional and behavioral concerns (Ringel & Sturm, 2001), and
only 1% of school-aged children are identified with an emotional and/or behavior disorder in the
school setting and receive special education for these disorders. Nevertheless, this group of
children utilizes over 50% of teachers and administrations’ time and resources (United States
Public Health Service, 2000). For example, in a school of 500 children, five to 25 children will
have a severe emotional and/or behavior disorder. Yet, although it is estimated this group of
children would utilize over 50% of staff time and resources, only one to five of these children
would receive mental health services.
Children who receive mental health services in the schools are most often referred by
their teachers; however, teacher referral is not necessarily the most efficient means of
determining students who need mental health services (Tilly, 2008). Sometimes Office
Disciplinary Referrals (ODRs) are also utilized to identify at-risk children. Like teacher referrals,
ODRs are also not a systemic and reliable way to measure behavior, as teachers may not be
consistent in their reasoning for writing referrals. Consequently, ODRs and teacher referrals do
not serve as a preventative practice, as they may not occur until the behavior has become severe
(Eklund et al., 2009). Furthermore, children who have internalizing behavior problems often do
not receive ODRs (McIntosh, Campbell, Russell, & Zumbo, 2009); however, these children are
still at-risk for academic concerns (Kalberg, Lane, Driscoll, & Wehby, 2011). Based on the
prevalence of behavioral problems in schools, universal screening is warranted to identify
students who need supports.
Using a preventive model, such as the RTI model described above, to catch problems
early may prevent children from developing more serious or longer-term problems. Universal
screeners identify children not adequately responding to Tier 1 instruction and basic behavioral
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supports and detect children who would otherwise not receive services until the problem
behavior becomes severe (Kratochwill, 2007). For example, previous research demonstrates that
children who were identified by the Behavioral and Emotional Screening System (BESS) as atrisk earned lower report card grades than their peers, whether or not they were deemed at-risk
according to traditional teacher referral methods. Consequently, universal behavior screening not
only identifies children who are at-risk for emotional and behavior problems, but it may also help
identify children who are at-risk for academic problems (Eklund et al., 2009).
Academic universal screeners generally encompass quick assessments that are given to
every child at least three times per year. Behavior universal screeners typically include rating
scales completed by teachers for each student. Each assessment and rating scale has an identified
cut-off point to determine which students are deemed at-risk. Once a student is identified as atrisk, he or she is ideally provided an intervention to address his or her needs. Academic universal
screeners are widely used in the elementary setting. Conversely, behavior screeners are not as
prevalent, and many behavior scales tend to focus on externalizing behaviors (Cook, Volpe, &
Livanis, 2010). Because disruptive behaviors are easier to observe in the classroom than
internalizing problems (Lane, Parks, Kalberg, & Carter, 2007), traditional behavior screening
methods utilized in schools often are able to identify children with externalizing problems, such
as aggression and hyperactivity (McIntosh, Ty, & Miller, 2014). However, since children with
internalizing behavior problems are less likely to cause classroom disruptions, it is less probable
that this group of children is identified by their teachers as needing extra behavioral supports.
Thus, children with other behavior problems that impact academics, such as inattention, may not
be detected by some universal screeners (Kalberg et al., 2011). Therefore, they may not receive
the necessary interventions to prevent future academic problems.
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Universal Screening
As previously mentioned, universal screening plays a vital role in the RTI process to
identify children who are at-risk of future academic and/or behavior problems (Cook et al., 2010;
Jenkins, Hudson, & Johnson, 2007). The goal of universal screeners is to be a fast and efficient
method to gain knowledge about students. Academic universal screeners are widely available for
reading, writing, and math in elementary school, and they may be more prevalent because
academic screeners are easy to access. Academic screeners are typically administered three times
during the school year: fall, winter, and spring. Universal academic screeners allow teachers to
carefully monitor student progress and act accordingly (Kilgus, Riley-Tillman, Chafouleas,
Christ, & Welsh, 2014). For example, if only 40% of third-grade students are scoring at the grade
level benchmark for oral reading fluency, school personnel can make an informed decision to
implement instruction geared towards improving oral reading fluency. However, if 80% of the
students meet the benchmark, teachers can use more individualized instruction to assist the 20%
of students who did not meet the benchmark.
Curriculum-based measurement (CBM) is an example of a well-established and widely
used academic screening tool (Kilgus et al., 2014). CBMs are a type of general outcome measure
(GOM) that provides collective information about a child’s performance, as opposed to
providing specific information linked to one academic standard (Deno, Fuchs, Maston, & Shin,
2001). GOMs are efficient, effective, and useful through the RTI framework. At the Tier 1 level,
the teacher can quickly administer probes to easily gain data on every student. The students’
scores can be individually compared to local and/or national norms. Students who are at-risk can
be placed in Tier 2 interventions, and GMOs serve as a practical way to progress monitor during
the intervention (Hintze, Owen, Shapiro, & Daly, 2000). Although GOMs are relatively
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established for academics and evidence-based universal behavior screeners exist, behavioral
GOMs have not been established but are necessary for progress monitoring (Kilgus et al., 2014).
Universal screening for behavior is not utilized as widely as academic screening, but it is
becoming increasingly prevalent (Burke et al., 2012). Glover & Albers (2007) identified three
vital criteria universal screeners must contain: appropriateness for intended use, technical
validity, and usability/practicality. Appropriateness entails the screener having research-based
evidence to support the screeners’ purpose. The screener must also be developmentally relevant
to the school’s population and needs. Additionally, it is essential that the screener is feasible for
the school and provides the desired information. Technical validity involves ensuring that the
screener has recent norming data based on a large population of students and has been normed on
a population that is similar to the school’s students. The social validity of the scale is important,
as acceptance of the procedure by teachers may produce more accurate screening results (Glover
& Albers, 2007).
Under the usability/practicality standard, Glover and Albers (2007) emphasize that the
scale must be cost-effective; therefore, the cost of the scale per student is taken into
consideration. Some scales may involve specialized training to administer and interpret the
results, whereas other scales do not involve intensive training. Furthermore, universal screeners
are not intended to disrupt classroom instructional time or to be an additional burden to teachers.
The usability/practicability standard also calls for the screener to produce results that assist with
providing appropriate interventions. The goal of the screener is to identify children who are atrisk and provide them with supports that will improve student outcomes and prevent future
behavior problems (Glover & Albers, 2007).
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In addition to universal screeners being appropriate for intended use, containing technical
validity, and being usable and practical (Glover & Albers, 2007), Severson, Walker, HopeDoolittle, Kratochwill, & Gresham (2007) identified three methods of behavioral screening:
multiple gating procedures, teacher evaluation and ratings of every student on common
behavioral criteria, and teacher nomination of problem students, which is followed by teachers
completing an evidence-based rating scale to provide more comprehensive information. The
three previously mentioned methods are deemed to be more effective than teachers randomly
referring students (Severson et al., 2007). The current study will explore teacher ratings of every
student on common behavioral criteria.
Elevated Inattention
Despite not always being an obvious and observable trait in the classroom, attention is
important for academic success. In fact, elevated levels of early inattention predict future
academic problems (Rabiner, Coie, & Conduct Problems Prevention Research Group, 2000).
Demonstrated using both clinic-based and population-based studies, robust literature suggests a
negative link between teacher-rated attention problems and academic functioning. Even children
who are not diagnosed with ADHD, but display subclinical levels of attention problems, have
academic challenges (Rodriguez et al., 2007). Although attention problems are not typically a
specific focus of universal screening, research indicates that is may be necessary to screen for
attention problems.
Reading and inattention. Early reading problems may predict negative long-term
academic outcomes, and studies have demonstrated that elevated inattention in children is
associated with reading difficulties (McGee, Prior, Williams, Smart, & Sanson, 2002; Rabiner et
al., 2000). Teacher-rated elevated inattention in early childhood is shown to be a useful predictor
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in later reading outcomes (McGee et al., 2002). A study of 13,087 children from Sweden,
Denmark, and Finland indicated that elevated inattention and hyperactivity may forecast reduced
academic achievement. In this group of children, elevated inattention appeared to have a greater
influence on academic impairment compared to elevated hyperactivity (Rodriguez et al., 2007).
Another study revealed that children with elevated inattentive symptoms from ages six to 11 also
displayed declining academic achievement at ages 11 and 17 (Breslau et al., 2010). Additionally,
a study of 204 preschool children suggested that elevated inattention at the preschool age can
impair emergent reading skills (Sims & Lonigan, 2012). Furthermore, it is estimated that
kindergarteners’ levels of inattention, as rated by the teacher, is significantly correlated with
lower scores on phonemic awareness and rapid naming assessments during first grade (Walcott,
Sheemaker, & Bielski, 2010).
Moreover, in a study of 4,148 children in England, children’s math and reading progress
were tracked from the beginning of kindergarten to the end of first grade (Merrell & Tymms,
2001). At the end of kindergarten, each child was rated by his/her teacher using a behavior scale
based on the diagnostic criteria of ADHD in the DSM-IV. When reading and math abilities at the
start of kindergarten were controlled, teacher-rated elevated inattention predicted impaired
academic achievement during kindergarten and first grade. Consistent with previous research,
children with elevated symptoms of predominately inattentive and combined ADHD experienced
more significant impairment than children only exhibiting elevated symptoms of hyperactivity
(Merrell & Tymms, 2001). Unfortunately, research has shown that typical tutoring interventions
may not be as effective for children who have both elevated inattention and reading problems
(Rabiner, Malone, & Conduct Problems Prevention Research Group, 2004). Thus, different types
of Tier 2 interventions may be needed for this dually-affected population.
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Math and inattention. Not only do children with elevated inattention have difficulties
with reading, but research also indicates that elevated inattention can impact math performance.
The research conducted by Fuchs et al. (2005) indicated that first-grade teacher ratings of
inattention predicted the development of first-grade mathematical skills, and the ratings were
also related to mathematical outcomes in the third grade (Fuchs et al., 2006). Raghubar et al.
(2009) studied the effect of inattention on mathematical outcomes in 291 third and fourth
graders. To assess for elevated inattention, teachers completed the Strengths and Weakness of
ADHD-Symptoms and Normal Behavioral Rating Scale (SWAN; Swanson et al., 2001). This
scale consists of 18 items at are based on the ADHD criteria in the Diagnostic and Statistical
Manual of Mental Disorders- Fourth Edition, Text Revision (DSM-IV-TR; American Psychiatric
Association, 2000). The scale compares children’s attentive, hyperactive, and impulsive
behaviors to their same-aged peers (Raghubar et al., 2009). Based on standardized subtests of
reading and arithmetic, children were grouped into one of four groups: math and reading learning
disabilities, math learning disability, reading learning disability, and no learning disability.
Consistent with previous math research (Fuchs et al. 2005; Fuchs et al., 2006), and as indicated
by research conducted on reading problems and inattention, the study found that a relationship
did not exist between hyperactivity and math computation; however, a relationship did exist
between elevated inattention and math computation abilities. There was not a distinct difference
in teacher-rated inattention among the groups of children of children with learning disabilities.
However, children in the math learning disability group were rated as having higher levels of
inattention compared to children in the no learning disability group. Additionally, children who
had increased ratings of inattention performed multi-digit computation tasks with less accuracy
compared to their more attentive peers. Although elevated inattention was not associated with
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operation switch errors, children with elevated inattention were more likely to make math fact
and procedural errors in multi-digit arithmetic (Raghubar et al., 2009). The large-scale European
cohort study mentioned above (Rodriguez et al., 2007) also found that students who had elevated
inattention had significantly greater odds of having teacher reported deficits in math.
Screening for Elevated Inattention
Given that teacher-rated inattention predicts later academic outcomes, universal screening
of teacher-rated inattention seems warranted. The current method for detecting inattention is via
ADHD rating scales. Several ADHD screeners exist, but it is not feasible for teachers to rate
every student on these diagnostic scales in addition to completing other universal behavior rating
scales. The reasons for this are twofold; first, it is too time consuming for teachers to complete
specific behavior screeners in addition to broadband behavior screeners, and second, ADHD
rating scales are meant for specific diagnostic assessment that may require parental permission.
Consequently, schools may find it advantageous to use one universal behavior rating scale that
assesses multiple areas but still captures inattentive symptoms. Most current universal screening
options consider various elements of social behavior (e.g., behaviors required for academic
success, emotional behavior concerns, social/disruptive behaviors). However, typically, universal
behavior screeners do not directly address academic behaviors including inattention. Although
ADHD rating scales are not feasible for universal screenings, below is a review of common
ADHD rating scales from which we chose a gold standard.
Conners 10-Item Scale. The Conners 10-Item Scale (Conners, 1973; Conners, 1990)
involves a parent and teacher version. The parent or teacher rates each of the listed behaviors on
a four-point rating scale, with a rating of zero being ‘Not at all True’ and a rating of three being
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‘Very much True’. The 10 items on this scale are from the Hyperactivity Index of the full
Conners scale. (Westerlund, Ek, Holmberg, Naswall, & Fernell, 2009).
In one study, the Conners 10-Item Scale was administered to the parents and teachers of
first graders (N = 422) in Sweden. Parents completed the questionnaire at the beginning of the
school year, and teachers completed the scale after seven months of the school year elapsed. The
same group of students was screened in fourth grade; their parents participated in a structured
interview that included the Conners 10-Item Scale, the teachers completed the Conners 10-Item
Scale, and the students were assessed for ADHD (Holmberg, Sundelin, & Hjern, 2012). In this
study, pervasive ADHD entailed children who exhibit clinically significant ADHD symptoms,
based on the DSM-IV criteria, at both home and school. Children who were identified as having
ADHD based on the Conners 10-Item Scale in the first grade were approximately seven times
more likely to be diagnosed with pervasive ADHD in the fourth grade. Out of the children
identified as meeting the DSM-IV criteria for ADHD, compared to the parents’ ratings, the
fourth-grade teachers were twice as likely to correctly identify them based on their Conners 10Item Scale (Holmberg et al., 2012). It is important to note that the researchers in the study did not
differentiate between ADHD the three subtypes of ADHD: predominately inattentive,
predominately hyperactive, and combined.
Strengths and Weaknesses of Attention-Deficit Hyperactivity-Symptoms and
Normal-Behaviors. The Strengths and Weaknesses of Attention-Deficit Hyperacidity-Symptoms
and Normal-Behaviors (SWAN) is normed on diverse populations (Smalley et al., 2007). The
scale consists of 30 items. To eliminate socio-cultural and statistical bias, a dimensional
discrimination from average rates to extreme rates is used. The rater compares the child or
adolescent to other same-aged peers on a score from – 3 (below average) to +3 (above average),
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where 0 is normal (Brites, Salgado-Azoni, Ferreira, Lima, & Ciasca, 2015). In large-scale
population studies, SWAN identifies a prevalence of ADHD in 4% of the sample, which is
relatively consistent with an estimated international prevalence rate of 5% (Lai et al., 2013;
Robaey, Amre, Schachar, & Simard, 2007).
Previous research comparing the teacher ratings of the SWAN and the Conners’
Continuous Performance Test- Second Edition demonstrated a 0.90 correlation (Cornish et al.,
2005). SWAN has been used in diverse cultures and languages. Research indicates that the
French version of the scale has excellent stability (0.86), excellent specificity (0.88), good
internal consistency (Cronbach’s alpha > 0.80), and strong validity (Robaey et al., 2007). Strong
reliability and validity have also been found in other countries, such as China (Lai et al., 2013)
and Spain (Kudo, Altamirano, & Mearns, 2012; Lakes, Swanson, & Riggs, 2012).
Swanson, Nolan, and Pelhman IV Scale. The Swanson, Nolan, and Pelhman IV Scale
(SNAP-IV) has a long form and a short form. The long form primarily measures ADHD and
oppositional defiant disorder (ODD) symptoms, but it also provides data about symptoms that
overlap with other DMS-IV childhood psychiatric disorders (Bussing et al., 2008). The shorter
version of the SNAP-IV, known as the Multimodal Treatment (MTA; Swanson et al., 2001),
consists of 26 items, with nine items related to ADHD symptoms of inattention, nine related to
ADHD symptoms of hyperactivity/impulsivity, and eight items related to the symptoms of ODD.
Each item is rated on a scale from 0 (not at all) to 3 (very much). The average score is calculated
for each subscale: inattentive, hyperactive/impulsive, combined ADHD, and ODD. Average
subscale scores that are greater than the 95th percentile are considered clinically significant
(Brites et al., 2015). The MTA version has acceptable reliability with a coefficient alpha of 0.97
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for overall ratings and subdomain alpha ranging from 0.92 to 0.96. The scale also has acceptable
internal consistency (Bussing et al., 2008).
A limitation of the scale is that the sample used to determine the cut-off points primarily
involved Hispanic low-come elementary students (Gaub & Carlson, 1997); thus, research needs
to be conducted to determine the generalizability of the SNAP-IV to other populations (Brites,
Salgado-Azoni, Ferreira, Lima, & Ciasca, 2015). Furthermore, there are no differences in the
cut-off points between age and gender, which decreases the feasibility of the scale in clinical
settings (Collett, Ohan, & Myers, 2003). However, research conducted by Bussing et al. (2008)
suggests that there are no significant differences in cut-off points between gender, age, and race
on the MTA scale for elementary school students. Conversely, based on teacher rating of 1,205
elementary school students, a medium effect size indicated that teacher rated African American
students significantly higher than White students, despite the minimal difference in parent ratings
(Brites et al., 2015). Additionally, boys were rated higher than girls for hyperactivity/impulsivity,
inattention, and ODD, which is consistent with previous research on ADHD (Bussing et al.,
2008).
ADHD-IV- Rating Scale. One popular screener is the ADHD-IV-Rating Scale (ADHDIV-RS; DuPaul, Power, Anastopoulos, & Reid, 1998). The ADHD-IV-RS is a norm-referenced
and reliable scale with evidence of validity for the purpose of identifying symptoms of ADHD
(DuPaul et al., 1998). The ADHD-IV-RS consists of two subscales, hyperactivity-impulsivity
and inattention, with parent and teacher forms. Each subscale consists of nine questions that are
related to the DSM-IV criteria for ADHD. Although the other scales ask questions related to
inattention, hyperactivity-impulsivity and inattention are often grouped into one score.
Conversely, the ADHD-IV-RS Inattention Scale is an empirical method to screen for DSM-IV
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symptoms of elevated inattention (Goodman, 1997). This is deemed to be the gold standard
because it is brief, mapped on to the DSM-IV criteria for inattention symptoms, has a separate
inattention score, and has strong psychometrics.
Options for Universal Behavior Screening
To screen for students at-risk for social-emotional and behavior concerns, schools
implement various screening methods. Some procedures include multiple gating procedures,
evaluation of extant data (e.g., ODRs), and evaluation of teacher ratings on various behavior
rating scales (Severson et al., 2007). There are limitations to the current universal behavior
screening methods. Some screeners require a large amount of teacher time to complete, lack
technical adequacy, and are not based on behaviors that have contextual relevant to academic
success (Kilgus, Chafouleas, & Riley-Tillman, 2013).
In regards to family rights, Chafouleas, Kilgus, and Wsaeallach (2010) identified four
ethical dilemmas associated with implementing school-based behavior screeners: community
acceptance (e.g., social stigma associated with mental health issues; belief that schools are not
the appropriate place for mental health interventions), family rights (e.g., screening may be
invasive to family privacy), identification (e.g., elevated level of false positive from screeners
may lead to misidentification; possible disproportionate identification of specific cultures and
races), and service delivery provision (e.g., schools may not have appropriate mental health
resources; careful selection of screening tools). Parental consent is not sought for academic
screening; however, there are nebulous criteria of whether parental consent ought to be sought
for behavior screening. Chafouleas et al. (2010) propose that universal screening is under the
umbrella of typical classroom instruction. It is recommended that parents are informed of the
screening procedures and purpose of the screeners in advance, staff members are trained on
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confidentially, and parents have the option to opt out of the screening process (National Research
Council and Institute of Medicine, 2009). To determine a practical method to screen for attention
problems, several different universal screeners were considered.
Behavioral and Emotional Screening System. The Behavioral and Emotional
Screening Scale (BESS) is used to measure emotional and behavioral strengths and weaknesses
for children between the ages of three and 18. The BESS is based on normative data from the
Behavioral Assessment System for Children, Second Edition (BASC-2; Reynolds & Kamphaus,
2004). Items on the BASC-2 Teacher Rating Scale with the strongest psychometrics were
compiled into the shorter version of the scale, the BESS. The BESS Teacher Child/Adolescent
form is intended for kindergarteners through 12th graders and contains 27 items. The teacher
rates how often a student has displayed certain behaviors (0 = Never, 1 = Sometimes, 2 = Often, 3
= Almost Always). Scores are summed into four dimensions: Adaptive Skills, Externalizing
Problems, Internalizing Problems, and School Problems (Reynolds & Kamphaus, 2004). It is
estimated the BESS requires less than five minutes per child to complete, and thus, requires
about one hour to complete for an entire class (Dowdy, Ritchey, & Kamphaus, 2010).
Based on confirmatory and exploratory factor analyses, an elevated total score can
indicate that a student is at-risk for maladaptive behaviors, which could be useful for universal
screening (DiStefano, Greer, & Kamphaus, 2013). Research indicates that the BESS has
acceptable test-retest reliability of 0.80 to 0.91 (Dowdy et al., 2010; Kamphaus & Reynolds,
2007), and the overall score and dimension scores remain consistent over time (DiStefano &
Morgan, 2010). Internal consistency ranges from a Cronbach’s alpha of 0.83 to 0.96. As a
measure of validity, previous research indicates that BESS scores predict various behavioral and
academic outcomes, such as attendance, ODRs, special education status, and grades (Kilgus et
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al., 2014). Additionally, the BESS correlates with other rating scales (Kamphaus & Reynolds,
2007), such as the Conner’s Teacher Rating Scale-Revised (Conners, 1997).
Direct Behavior Ratings. The Direct Behavior Ratings Single Item Scales (DBR-SIS)
involve a teacher providing behavior ratings for a student based on a pre-determined period that
may last for a few minutes (Chafouleas et al., 2010) to hours (Kilgus et al., 2012). The teacher
rates the child on a scale from 0 (never) to 10 (always; Kilgus et al., 2014). The ratings only take
a few seconds per child (Chafouleas et al., 2010). Due to the flexibility of the DBR-SIS, the
teacher can efficiently rate multiple children each day and/or rate one child several times
throughout the day (Kilgus et al., 2014). When DBR-SIS is used as a universal screener, it is
recommended that five to 10 data points are collected to determine which students are at-risk and
to have reliable data (Chafouleas et al., 2013).
Research suggests that the DBR-SIS shows concurrent validity for kindergarteners based
on moderate to high correlations with the Social Skills Rating System (SRSS; Gresham & Elliott,
1990) Social Skills and Problem Behavior subscales (Chafouleas, Kilgus, & Hernandez, 2009).
Additionally, teachers rated their second-grade students (n = 118) on disruptive behavior,
academic engagement, and compliance five to 10 times using DBR-SIS during the spring, and
concurrent validity for the DBR-SIS was exhibited through high correlations of the teacher
ratings compared to the BESS (Kilgus et al., 2012).
Kilgus et al. (2014) conducted a large-scale study utilizing the DBR-SIS as a universal
screener to measure Disruptive Behavior, Academic Engagement, and Respectful Behavior of
1,108 students. The sample included first-grade teachers (n = 31), fourth-grade teachers (n = 25),
and seventh-grade teachers (n = 23). Concurrent validity for the three tested domains of the
DBR-SIS predicted BESS and SRSS ratings. The Academic Engagement ratings, followed by
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Disruptive Behavior, correlated the strongest with the BESS for all grade levels. Respectful
Behavior cut scores were consistent across the three grade levels. However, cut scores for
Academic Engagement and Disruptive Behavior differ across the grade levels. Based on the
findings, elevated Disruptive Behavior ratings in the first grade are most indicative of at-risk
status. Conversely, Academic Engagement had the strongest correlation for fourth and seventh
grades (Kilgus et al., 2014).
Office Disciplinary Referrals. Office Disciplinary Referrals (ODRs) are commonly used
to identify children who are at-risk. Schools may analyze this data on a systems level to
determine trends, such as time of day, grade level, and violation. This information can provide
information about the school’s needs and focus areas for intervention (Sugai, Sprague, Horner, &
Walker, 2000). Students who receive a high number of referrals or referrals related to extreme
behaviors may be noted as at-risk by the school. Sugai et al. (2000) found that if a student earns
zero or one ODR within a school year, he/she is considered low risk. However, earning two to
five ODRs is considered moderate risk, and if a student receives greater than six ODRs, high risk
is indicated (Sugai, Sprague, Horner, & Walker, 2000).
Although ODRs are commonly used to screen for some behavior risks, ODRs have not
been thoroughly researched as a universal behavior screener, and several variables of ODR have
not been considered throughout research studies. For example, researchers have not investigated
how the level of infraction alters the level of behavioral risk (Burke et al., 2012). Kern and Manz
(2004) also found that numerous school variables, including teacher perception, teacher
tolerance, and perceived level of administrative support, influence the validity of ODRs (Kern &
Manz, 2004). Furthermore, by the time students receive an ODR, they have displayed frequent
problem behaviors or displayed at least one severe problem behavior (Burke et al., 2012), and
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children who have internalizing behavior problems often do not receive ODRs (McIntosh,
Campbell, Russell, & Zumbo, 2009). Therefore, it would be ideal for a universal screener to
detect children who are at-risk before an ODR is necessary and to identify children with
internalizing behavior concerns (Burke et al., 2012; McIntosh et al., 2009).
Strength and Difficulties Questionnaire. The Strength and Difficulties Questionnaire
(SDQ) is a free behavior screener for children ages three to 16 years old (Goodman, 1997).
Parent and teacher SDQ forms for children who are three years old consist of 22 items. The scale
intended for children ages four to 16 consists of 25 items. Raters indicate their responses based
on a three-point Likert-scale (0 = Not True, 1 = Somewhat True, and 2 = Certainly True). The
screener can be completed by the student’s parent and/or teacher, and students who are 11 years
or older can also complete a self-report form (Goodman, 1997).
The SDQ assesses four behavior domains: conduct problems, hyperactivity, peer
problems, and emotional symptoms. An overall total difficulties score is calculated from these
four domains. Moreover, the screener consists of a prosocial behavior domain (Goodman, 1997).
When using the SDQ in a large sample with low risk, the four domains can be combined into
internalizing problems (emotional and peer symptoms), externalizing (conduct and
hyperactivity), and prosocial scales. Though it is acceptable to combine these scales for
screening purposes, it is not recommended to combine the scales for diagnostic purposes
(Goodman, Lamping, & Ploubidis, 2010). The SDQ identified children with previously
diagnosed psychiatric disorders with a specificity of 0.95 and a sensitivity of 0.66 (Goodman,
1997). The SDQ shows good validity for child psychiatric conditions in over 60 languages
(Woerner et al., 2004). The teacher scale shows high internal reliability, with a Cronbach’s alpha
coefficient of 0.88 for hyperactivity (Goodman, 2001).
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Student Risk Screening Scale. The Student Risk Sisk Screening Scale (SRSS) is used as
a universal screener aimed at identifying children with antisocial behaviors (Lane, Parks,
Kalberg, & Carter, 2007). The SRSS is free and efficient. Completion of the screener for an
entire class takes an average of 10 minutes (Lane et al., 2010). Using a rating scale (0 = Never,
1= Occasionally, 2 = Sometimes, and 3 = Frequently), teachers rate the students on seven items:
(a) steal; (b) lie, cheat, sneak; (c) behavior problem; (d) peer rejection; (e) low academic
achievement; (f) negative attitude; and (g) aggressive behavior. A total score is calculated based
on the seven items, and students are placed into one of three categories: low (0-3); moderate (48), and high (9-12; Drummon, 1994; Lane et al., 2015). Using the SRSS, students scores can be
analyzed over time (Lane et al., 2008).
SRSS scores have established internal consistency and test-rest reliability in K-12
settings (Lane et al., 2012). SRSS scores for elementary school students predicted end of year
behavioral performance, based on ODRs and reading performance (Menzies & Lane, 2012;
Oakes et al., 2010). Elementary school students’ SRSS scores also predicted self-control skills
measured by the Social Skills Rating System subscale scores (Menzies & Lane, 2012). Compared
to the Systematic Screening for Behavior Disorders (SSBD), SRSS scores demonstrated the
same sensitivity and specificity in detecting students who were at-risk for internalizing and
externalizing behavior challenges (Lane et al., 2010; Lane et al., 2009). However, based on ROC
analysis, the SRSS has stronger accuracy in predicting externalizing problems compared to
internalizing problems (Lane et al., 2010).
Systematic Screening for Behavior Disorders. Another method of universal behavior
screening is the SSBD three step multiple gate procedure (Walker et al., 1990). SSBD analyses
whether or not a student is at-risk for internalizing or externalizing behavior problems in the
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elementary and middle school settings (Caldarella, Young, Richardson, Young, & Young, 2008;
Walker et al., 1990;). During Stage One, teachers rank order each of their students on a list of
externalizing and internalizing behaviors from ‘Most Like” to ‘Least Like’. Each student with
the highest score on Internalizing and Externalizing Behaviors moves to the next gate. In some
cases, teachers may request that two additional students also move to the second gate (Lane et
al., 2009).
In the Second Stage, teachers rate each of their qualifying students on the Critical Events
Index (CEI) and the Combined Frequency Index (CFI). On the CEI (33 items), teachers check
whether the child exhibits certain high intensity, low frequency behaviors (e.g., sets fires).
Teachers indicate on the CFI if a student exhibits specific low-intensity, high frequency adaptive
and maladaptive behaviors. Both the CEI and CFI are nationally normed rating scales; therefore,
any student that scores above the cut-off score moves to Stage Three (Lane et al., 2010). During
Stage Three, a school professional that is not the student’s teacher (e.g., school psychologist)
systematically obverses the student’s social behavior and academic engagement in a variety of
setting to compare their observational to the teacher’s report (Lane et al., 2010).
Social, Emotional, and Academic Behavior Rating Scale. The Social, Emotional, and
Academic Behavior Rating Scale (SAEBRS) has been identified as a universal behavior screener
for kindergarten through 12th grade students. The SAEBRS is a reliable and valid measure that
consists of three categories: Social Behavior, Academic Behavior (AB), and Emotional
Behavior. The teachers’ ratings are based on a 4-point scale (0 = Never, 1 = Sometimes, 2 =
Often, and 3 = Almost Always; Kilgus et al., 2013). The SAEBRS is user-friendly as it typically
takes a teacher a few minutes to complete per child (Kilgus, Sims, von der Embse, & Taylor,
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2016). Furthermore, the behaviors assessed by the SAEBRS are contextually appropriate as they
are linked to academic success (Glover & Albers, 2007).
Statement of the Problem
With the implementation of MTSS, the use of universal behavior screeners is becoming
increasingly prevalent. The purpose of these screeners is to identify at-risk children early and
provide the necessary intervention supports to prevent future academic, behavior, social, and
emotional behavior problems. Children with elevated inattention may require specialized
intervention because elevated inattention is significantly linked to academic outcomes. Although
the ADHD-IV-RS Inattention Scale is a norm-referenced, reliable, and valid scale (DuPaul et al.,
1998), it is not feasible for teachers to rank every student on this scale in addition to other
universal behavior rating scales. Consequently, schools may find it advantageous to use one
universal behavior rating scale that assesses multiple areas but still captures inattentive
symptoms. Therefore, teacher ratings on a universal screener, SAEBRS-TB, and a universal
screener subscale, the SAEBRS-AB, will be compared to teacher ratings on the ADHD-IV-RS
Inattention Scale to determine if the SAEBRS accurately identifies children with elevated
inattention. Additionally, using the ADHD-IV-RS Inattention Scale as the gold standard, a cutoff score for screening children with elevated inattention on the SAEBRS-TB and on the
SAEBRS-AB will be determined.
Hypotheses. It is hypothesized that the SAEBRS-TB and SAEBRS-AB will yield a
moderate classification accuracy as evidenced by an AUC value greater than or equal to 0.80. It
is also hypothesized that the identified cut-scores on the SAEBRS-TB and SAEBRS-AB will
provide high negative predictive power and sensitivity and adequate positive predictive power
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and specificity. Furthermore, it is hypothesized that teacher ratings for students on the SAEBRSTB and SAEBRS-AB will not differ significantly.
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CHAPTER II: METHODS
Participants
The current study was a subset of a larger study that investigated the effectiveness of a
Computer-Assisted Intervention (CAI) for children with comorbid elevated inattention and
below benchmark reading scores. The Institutional Review Board granted permission for the
research study (See Appendix A). The study sample included 16 first-grade general education
teachers and their 273 first-grade students from one elementary school in a rural city in eastern
North Carolina. All the teachers were women. The average class size was 18 students. Each of
the student participants primarily participated in Tier 1, general education services. The student
sample included 47% girls (n = 129) and 53% boys (n = 144). Out of the total students, at the
time of Winter Benchmarking, 45% of the participants were six years old (n = 122), 51% were
seven years old (n = 138), and 5% were eight years old (n = 13). Out of the entire school
population, approximately 67% of the students received free lunch and less than 3% received
reduced lunch. The race of the first-grade population at this school included less than 1% Asian,
22% Hispanic, 32% Caucasian or White, 43% African American or Black, and 2% who identify
with two or more races (State Board of Education, 2016).
Measures
SAEBRS. The SAEBRS is a reliable and valid universal mental health screening tool
used to screen kindergarten through 12th grade students for emotional and behavioral problems
(Kilgus et al., 2014). The SAEBRS consists of 19 items. A Total Behavior (TB) score is
calculated, based on all the items, along with a score for the Social Behavior, Academic
Behavior (AB), and Emotional Behavior Scales. Teachers rate the frequency of the student’s
behaviors throughout the last month on a 4-point rating scale (0 = Never, 1 = Sometimes, 2 =

Often, and 3 = Almost Always). The TB scale (19 items) scores range from 0 to 57. A TB score
that is less than or equal to 36 indicates that the child is at-risk. It is recommended that if a child
is at-risk based on his/her TB score, it is necessary to determine the specific subscales in which
the child is at-risk. For SB (six items), a student who scores between zero and 12 is at-risk. An
at-risk score on Social Behavior many indicate that the child has difficulty maintaining ageappropriate relationships with children and adults. A student is at-risk on Emotional Behavior
(seven items) if his/her score is less than or equal to 17. Students who are at-risk for Emotional
Behavior display challenges with emotional regulation, coping skills, and adjusting to change.
The primary scale of interest in this study, the SAEBRS-AB (six items), asks the teacher to rate
each student on the following items: Interest in Academic Topics, Preparedness for Instruction,
Production of Acceptable Work, Difficulty Working Independently, Distractedness, and
Academic Engagement. Scores less than or equal to a nine indicate that the student is at-risk for
AB (Kilgus et al., 2106).
Reliability. Using Cronbach’s alpha, at the elementary school level, the SAEBRS
demonstrates internal consistency reliability for Social Behavior (r = .89), for AB (r = .92), and
for Emotional Behavior (.82), and for TB (r = .94). Compared with the BESS, the SAEBRS
demonstrates strong significant correlations (-.72 to -.94; p < .001) with each of the scales at the
elementary and middle school level. Specifically, the TB scale has the strongest correlation
(elementary = -.94 and middle = -.94), and AB has the highest subscale correlation (elementary =
-.88 and middle = -.88; Kilgus et al., 2016).
Validity. Based on the established cut scores for the TB (≤36) and AB (≤9), they both
yield optimal diagnostic accuracy (AUC = .94 to .98) at the elementary and middle school levels
when using the BESS as the gold standard (Kilgus et al., 2016). The SAEBRS-TB and all
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subscales have demonstrated strong concurrent validity compared to the SSIS (r =.36-.90;
Gresham & Elliott, 2008) and to the BESS (r = .74-.94; (Kamphaus & Reynolds, 2007; Kilgus et
al., 2016). Academic outcomes, based on reading Curriculum-Based Measurements and the
Missouri Assessment Program-Communication Arts (MAP-CA), were significantly correlated
with each of the SAEBRS scales. SAEBRS-TB and AB demonstrated the strongest correlation
with academic outcomes (Kilgus et al., 2016).
ADHD-RS-IV. The ADHD-IV-RS is a screener for ADHD symptoms. It is a normedreference scale with a parent and teacher version. The school version of the ADHD-IV-RS
inattention scale was normed on 2,000 randomly selected students from ages four to 19 who
attended kindergarten through 12th grade. There were 1,001 teachers involved in the data
collection. Ethnic group and region of representation were based on the 1990 US census data. Of
the total participants, 90.8% of them attended general education classes. Both parents and
teachers rated African-American children higher on the ADHD-IV-RS Inattention Scale
compared to Caucasian and Latino students (DuPaul et al., 1998).
Reliability. Internal reliability (n = 71) for the school version of the ADHD-IV-RS
Inattention Scale was 0.96. To determine test-retest reliability, Pearson product-moment
correlation coefficients (n = 52) was calculated based on teachers’ responses collected at the
beginning and end of a four-week period. For the inattention scale, the coefficient was 0.90.
Interrater agreement was calculated by comparing parent and teacher ratings on a sample of 62
students in kindergarten to 12th grade, and the interrater agreement was 0.45, which is in the
moderate range. The moderate score suggests that inattentive symptoms may not appear the same
in the home and in the school settings (DuPaul et al., 1998).

25

Interobserver agreement was evaluated in kindergarten through eighth-grade classrooms.
A research assistant observed students on three separate occasions for 45 minutes. The research
assistant used a modified version of the ADHD Behavior Code and a second observer attended
30% of the observation sessions. The interobserver agreement was 88%, averaged across the
hyperactive-impulsivity and inattention subscales (Barkley, 1990).
Validity. To determine the criterion-referenced validity, the ADHD-IV-RS Inattention
Scale was compared to the Conners Teacher Rating Scale-39 (CTRS-39) through observation of
off-task and fidgety behaviors, along with accuracy of academic tasks. The school version of the
ADHD-IV-RS Inattention Scale was significantly correlated with both off-task and fidgety
behaviors. A significant negative correlation occurred between scores on the ADHD-IV-RS
Inattention Scale and accuracy on academic tasks (Pappas, 2016).
To determine discriminate validity, parents and teachers rated a group of children (n =
92) that meet diagnostic criteria for ADHD- predominately inattentive or ADHD-combined or
that did not meet criteria for ADHD. Teacher ratings indicated a statistically significant score
among the three groups for the hyperactivity-impulsivity and the inattentive scales. The same
group of children was used to evaluate predictive validity in the clinical setting, and it was found
that teacher ratings of inattention were able to predict the ADHD- predominately inattentive
group and the ADHD-combined group from the control group with 74% and 80% accuracy,
respectively. Predictive validity in the school setting was assessed by using a group of children
(n = 128) from two school districts. The children were referred for academic and/or behavior
challenges, and the students were divided into the same groups as mentioned above. Similar to
the clinic setting, teacher ratings of inattention predicted the ADHD-predominately inattentive
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group from the control group 76% of the time, and they were able to predict the ADHDcombined group from the control group 80% of the time (Pappas, 2016).
Procedures
During Winter, 2016, each first-grade teacher completed the SAEBRS and the ADHDIV-RS Inattention Scale for all the students in their class. They were given a two-week period to
complete the scales. After reminders from the administration, all 16 packets were completed. Of
the 277 students enrolled, forms were completed for 273 students, due to four of the students
moving to different schools. From this group of children, a subset of students was chosen to be a
part of a study that investigated computer-assisted interventions for children with comorbid
below benchmark reading scores and elevated inattention.
Data analysis plan. To determine if SAEBRS-Total and/or AB scores had similar
classification accuracy to the ADHD-IV-RS Inattention Scale, a receiver operator characteristic
(ROC) curve analysis was used. ROC curve analysis was originally developed during World War
II to assist with radar set gain. When the gain of the radar was set at zero, signals were not
detected. Increasing the gain led to increased signal detection, but it also led to external noises
that may be mistaken as a true signal. Consequently, increasing the signal too high created false
positives that outweighed the true positives (Streiner & Cairney, 2007). After World War II,
ROC curves began being used for signal detection studies in experimental psychology and in
psychophysics (Radloff, 1977). Although it was not formally called signal detection theory at the
time, medical settings also implemented similar practices (Goodenough, Rossmann, & Lusted,
1974; Swets, 1979). For example, when reading a brain scan, setting extremely high criteria for
detecting brain tumors would lead to zero false positives; however, no abnormalities would be
detected, and there would be a high rate of false negatives. Setting extremely low criteria for
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brain tumor detection would lead to patients’ risk level either being labeled as “definitely
abnormal” or “almost definitely abnormal.” Consequently, this process would likely detect all
brain tumors, but a high false positive rate would be present. As a result, patients would
participate in unnecessary follow-up procedures. Consequently, balancing the false positive and
false negative rates creates a more ideal screener (Streiner & Cairney, 2007).
In the current study, the ADHD-IV-RS Inattention Scale was utilized as the gold
standard, and the SAEBRS was the tested screener. The ADHD-IV-RS Inattention Scale was
used as the gold standard because it is a commonly used as a diagnostic tool for ADHD based on
symptoms in the DSM-IV. It is a norm-referenced scale that provides an established clinical cutoff score based on age and gender. Therefore, participants were dichotomized into two groups,
not at-risk and at-risk, based on their teacher ratings on the ADHD-IV-RS Inattention Scale
(Streiner & Cairney, 2007). Students who had a score less than one standard deviation above the
mean were placed into the not-at-risk group, and students with a rating greater than or equal to
one standard deviation above the mean were placed into the at-risk group.
Before a cut-score was determined on the SAEBRS-AB, the Area Under the Curve
(AUC) was calculated as a measure of the probability that an individual identified at-risk on one
screener would be identified as more at-risk on another (Lasko, Bhagwat, Zou, & OhnoMachado, 2005). AUC ranges from 0 to 1.00. An AUC value of less than 0.50 yields
unacceptable accuracy, values between 0.50 to 0.70 suggest low accuracy, values between 0.70
to 0.90 suggest moderate accuracy, and values between 0.90 to 1.00 suggest high accuracy
(Streiner & Cairney, 2007). According to Swets (1979), sensitivity and specificity scores of 0.75
or greater yield adequate discriminatory power. Precisely, sensitivity scores higher than or equal
to 0.80 are acceptable (Kilgus et al., 2013), and scores greater than or equal to 0.90 are

28

considered optimal (Streiner, 2003). Specificity scores greater than or equal to 0.70 are
acceptable, and scores greater than or equal to 0.80 are optimal (Kilgus, Sims, von der Embse, &
Taylor, 2016).
To determine a cut-score on a screener, sensitivity and specificity are calculated as part of
a ROC curve analysis. Sensitivity, also known as the true positive (TP) rate, is the proportion of
truly at-risk students identified as at-risk by the screener (Streiner, 2003). In the current study,
sensitivity refers to the proportion of individuals who are at-risk, per the ADHD-IV-RS
Inattention Scale, who were also identified as at-risk by the SAEBRS-AB. Specificity, also
known as the true negative (TN) rate, refers to the students who were truly not at-risk identified
as not at-risk by the screener (Streiner, 2003). In the current study, the specificity is the
proportion of students who are not at risk, according to the ADHD-IV-RS Inattention Scale, who
were also identified as not at-risk by the SAEBRS. The false positive (FP) rate, the rate of people
who were truly not at-risk but falsely identified as not at-risk according to the screener (i.e.,
SAEBRS), is equal to (1 – specificity). The sum of the TP rate and false negative (FN) rate is
always one; consequently, as the TP rate increases, the FN rate decreases. Similarly, the sum of
the TN rate and the FP rate is also equal to one. Thus, sensitivity and specificity have a
reciprocal relationship. Negative predictive power (NPP) is the probability that a student
identified as not at-risk by the SAEBRS that were actually not at-risk. Positive predictive power
(PPP) is the probability that a student identified as at-risk by the SAEBRS is actually at-risk
(Streiner & Cairney, 2007). See Table 1 for a representation of this decision matrix.
Using SPSS, a ROC curve analysis determined the classification accuracy of the
SAEBRS-TB and SAEBRS-AB using the ADHD-IV-RS Inattention Scale as the gold standard.
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Also, using the ROC curve analysis, a cut-off score for identifying students at-risk for elevated
inattention was determined for the SAEBRS-AB.
Table 1
2x2 Contingency Table
ADHD-IV + Dx

ADHD-IV - Dx

SAEBRS + Dx

TP

FP

PPP = TP/ (TP+FP)

SAEBRS - Dx

FN

TN

NPP = TN/ (TN+FN)

Sensitivity =

Specificity =

TP/ (TP+FN)

TN/ (TN+FP)

In order to test the third hypothesis, McNemar’s test (McNemar, 1947) was conducted to
determine if students’ performance on SAEBRS-AB differ significantly from that of the
SAEBRS-TB. The cut-off scores determined by the ROC curve analysis were used to
dichotomize scores on the SAEBRS-TB and SAEBRS-AB at -risk or not at-risk.
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CHAPTER III: RESULTS
Data Screening
Accuracy of the data entry. Before conducting the ROC curve analyses, 25% of the data
were checked for accuracy by undergraduate students and a graduate student, and descriptive
statistics were analyzed. The descriptive statistics were also analyzed to ensure that the
continuous scores were within the expected range for the ADHD-IV-RS Inattention Scale and
the SAEBRS and that the standard deviations were probable. Any outliers were fixed by going
back to the original data source, and missing data were fixed by replacing the missing score by
entering the mean on other subscale items.
Descriptive statistics. Table 2 displays descriptive statistics for all 273 student
participants. There was a significant difference in the SAEBRS-TB scores for girls (M=47.70,
SD=9.51) and boys (M=40.90, SD=12.21), t(272) = 5.08, p<.001, two-tailed. Similarly, on the
SAEBRS-AB, there was a significant difference in the scores for girls (M=14.29, SD=9.51) and
boys (M=11.49, SD=4.94), t(272)=4.98, p<.001. On the ADHD-IV-RS, there was also a
significant difference in the scores for girls (M=4.08, SD=6.25) and boys (M=8.97, SD=8.16),
t(272) = -5.53, p<.001. Across all scales, boys were more likely to be identified at risk than girls.
This is consistent with previous research that suggests teachers are more likely to rate boys atrisk than girls (Caci, Morin, & Tran, 2016). To assess the normality of the data, skewness and
kurtosis were determined for the total score of each scale by gender. Both the SAEBRS-TB and
SAEBRS-AB scores were negatively skewed for the female sample, male sample, and total
sample. Scores for the total sample as well as the female and male samples were positively
skewed for the ADHD-IV-RS Inattention Scale. Based on criteria established by Gravetter &
Wallnau (2014), skewness and kurtosis for the scales fall within acceptable limits.

Table 2
Descriptive statistics
Min Max Mean
4
57
44.25

SD
11.40

Skewness Kurtosis
-0.88
0.14

Female

17

57

48.01

9.08

-1.07

0.31

Male

4

57

40.91

12.21

-0.61

-0.29

0

18

12.84

4.85

-0.67

-0.54

Female

1

18

14.36

4..27

-1.12

0.30

Male

0

18

11.49

4.94

-0.41

-0.78

ADHD-IV-RS

0

27

6.70

7.71

1.13

0.24

Female

0

27

4.14

6.28

1.96

3.59

Male

0

27

8.67

8.61

0.69

-0.69

SAEBRS-TB (Total)

SAEBRS-AB (Total)

Note. Total sample (N = 273); Female participants (n = 128); Male participants (n = 145).

Based on the ADHD-IV-RS Inattention Scale, 78% of the students were not at-risk, 13%
of the students were in the at-risk range, and 9% of the student’ ratings were in the clinically
significant range. Therefore, out of the 273 total students, 61 (22.34%) were in the at-risk or
clinically significant range for inattention, and 212 students (77.66%) were not at-risk.
Additionally, 10.16% of girls and 33.10% of boys were in the at-risk or clinically significant
range for inattention. Based on the current SAEBRS classification, 25.80% of the students were
at-risk on the TB scale and 25.30% of the students were at-risk for academic behavior problems.
Hypothesis Testing
The following sections explore the results obtained from the three research hypotheses
based on the ROC curve analysis and McNemar’s test.
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Hypothesis 1. It was hypothesized that the SAEBRS-TB and SAEBRS-AB will yield a
moderate classification accuracy as evidenced by an AUC value greater than or equal to 0.80.
ROC curve analyses were used to determine if the SAEBRS-TB and SAEBRS-AB are accurate
predictors of teacher-rated elevated inattention based on the ADHD-IV Inattention Rating Scale.
Figure 1 displays a graph of the results. The AUC for both the SAEBRS-TB and SAEBRS-AB
fell within the high range of diagnostic accuracy, equaling 0.91 (SE = 0.02, CI-95 = 0.88 – 0.95)
and 0.95 (SE = 0.01, CI-95 = 0.92 – 0.98), respectively. Overall, findings suggest that the
SAEBRS-AB offered the best diagnostic accuracy for predicting elevated inattention.

Figure 1. Comparison of ROC Curves.
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Table 3
Areas under the receiver operating characteristic curves (AUC)

1

SAEBRS

AUC

Std. Error

p1

95% CI

TB

0.91

0.02

.000

0.88 to 0.95

AB

0.95

0.01

.000

0.92 to 0.98

Comparison of observed AUC and the null hypothesis (AUC=.50)
Hypothesis 2. It was hypothesized that the identified cut-scores on the SAEBRS-TB and

SAEBRS-AB will provide high negative predictive power and sensitivity and adequate PPP and
specificity. To answer the second research question, two ROC curve analyses were conducted to
determine the appropriate cut scores and to model the classification accuracy. To determine the
optimal cut-off scores for elevated inattention on the SAEBRS-TB and SAEBRS-AB,
conditional probability statistics were calculated. Sensitivity, the true positive rate, is the primary
concern since it is vital for a universal screener to select all at-risk students. High NPP is also
vital to ensure that students who are identified as not at-risk by the SAEBRS-AB are truly not atrisk.
On the SAEBRS-TB, a cut score of 40.50 yields acceptable sensitivity (.84) and
specificity (.81). Therefore, because 40.50 is not a whole number, a cut score of 40 was selected.
There is a disproportional difference between PPP (.56) and NPP (.95), indicating that a cut score
of 40 will lead to over-identification of children with elevated inattention.
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Table 4
Predictive Accuracy of SAEBRS-TB Cut Scores with ADHD-IV-RS
Positive if Less Than or Equal to

Sensitivity

1- Specificity

36.50
37.50
38.50
39.50
40.50
41.40
42.50

.69
.71
.74
.77
.84
.84
.90

.13
.16
.17
.18
.19
.20
.23

Table 5
2x2 Contingency Table (ADHD-IV-RS vs SAEBRS-TB)
ADHD-IV + Dx

ADHD-IV - Dx

SAEBRS-TB + Dx

51

40

PPP = .56

SAEBRS-TB - Dx

10

172

NPP = .95

Sensitivity =

Specificity =

.84

.81

On the SAEBRS-AB, a cut score of 10.90 yields optimal sensitivity (.90) and acceptable
specificity (.88). Consequently, because 10.90 is not a whole number, the cut score of 11 was
selected. With a cut score of 11, the sensitivity remains optimal (.92), and the specificity also
remains acceptable (.80). Similar to the SAEBRS-TB, there is a disproportionate balance of PPP
(0.57) and NPP (0.97). Therefore, 42.9% of those identified at-risk by the SAEBRS-AB were not
actually at-risk, and 2.9% of those identified as not at-risk by the SAEBRS-AB were actually atrisk.
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Table 6
Predictive Accuracy of SAEBRS-AB Cut Scores with ADHD-IV-RS
Positive if Less Than or Equal to

Sensitivity

1- Specificity

7.50
8.50
9.50
10.40
10.90
11.50
12.50

.64
.74
.84
.90
.90
.92
.95

.03
.07
.08
.12
.12
.20
.28

Table 7
2x2 Contingency Table (ADHD-IV-RS vs SAEBRS-AB)
ADHD-IV + Dx

ADHD-IV - Dx

SAEBRS-AB + Dx

56

42

PPP = .57

SAEBRS-AB - Dx

5

170

NPP = .97

Sensitivity =

Specificity =

.92

.80

Hypotheses 3. In order to determine if teachers’ ratings for students on the SAEBRS-TB
differ significantly from their ratings on the SAEBRS-AB, a McNemar’s test was conducted.
The cut scores, indicated above, for each scale are used to classify each case as at-risk or as not
at-risk. The results of this analysis suggest that there was not a significant difference (p = .35)
between students who were identified as at-risk and not at-risk on the two scales.
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CHAPTER IV: DISCUSSION
Universal behavior screeners are becoming increasingly prevalent through the
implementation of MTSS, which requires systematic, school-wide screenings of academic and
behavioral functioning. The purpose of universal screening is to identify at-risk children early
and provide interventions that prevent or reduce the likelihood of future academic and behavior
problems. Based on current research indicating that children with elevated inattention and
concurrent reading problems may not respond to traditional, face-to-face tutoring interventions,
it is advantageous that these students be identified early as they may require specialized
intervention. Although the ADHD-IV-RS Inattention Scale is a norm-referenced, reliable, and
valid scale for identifying students with teacher-rated attention problems (DuPaul et al., 1998), it
is not appropriate or feasible for teachers to rank every student on this diagnostic scale in
addition to other universal behavior screenings. Consequently, schools may find it advantageous
to use one universal behavior rating scale that assesses multiple areas but still captures
inattentive symptoms. Therefore, teacher ratings on a universal screener, SAEBRS-TB, and a
universal screener subscale, the SAEBRS-AB, were compared to teacher ratings on the ADHDIV-RS Inattention Scale to determine if the SAEBRS accurately identifies children with elevated
inattention. Additionally, using the ADHD-IV-RS Inattention Scale as the gold standard, a cutoff score for screening children with elevated inattention on the SAEBRS-AB was determined.
ROC curve analyzes were used to determine if the SAEBRS-TB and SAEBRS-AB were
able to accurately predict teacher rated attention problems based on the ADHD-IV-RS
Inattention Scale. The AUC indicated both the SAEBRS-TB and SAEBRS-AB reliably
identified students with elevated, teacher-rated inattention. Students who are identified as at-risk
on the ADHD-IV-RS Inattention Scale had a high probability of being at-risk on the SAEBRSTB and SAEBRS-AB. The findings indicated that the SAEBRS may be a useful Tier 1 universal

screener for identifying children with elevated inattention, along with other behavior problems.
Thus, the SAEBRS did well in identifying “true positives.” However, the PPP of these screeners
was relatively low, suggesting that the SAEBRS would identify as “at-risk” several students who
were not really presenting with elevated, teacher-rated inattention (e.g., false positives). The
implications of this are discussed later in this paper.
For the second hypothesis, a ROC curve analysis was conducted to determine possible
cut-scores for the SAEBRS-TB and SAEBRS-AB. Typically, when screening for overall
behavior problems, scores at or below 32 are considered at-risk on the SAEBRS-TB (Kilgus et
al., 2106). In the current study, examination of sensitivity and specificity to determine an optimal
cut-off score to screen for elevated inattention yielded a cut score of 40 on SAEBRS-TB, which
indicates acceptable sensitivity (Kilgus et al., 2013) and optimal specificity (Kilgus et al., 2016).
A cut-off score of 40 indicates a low PPP (0.56), which is likely to occur when optimal
sensitivity is favored over specificity for the purposes of screening (Jenkins, Hudson, & Johnson,
2007). For general universal screening of academic behavior, a score at or below nine indicates
that a child is at-risk for behavior problems based on the SAEBRS-AB (Kilgus et al., 2016). In
order to screen for attention problems, a cut-off score of 11 on SAEBRS-AB revealed optimal
sensitivity and specificity (Streiner, 2003; Kilgus et al., 2016). Similar to the SAEBRS-TB, a
cut-off score of 11 on the SAEBRS-AB does indicate a low PPP (0.57). Therefore, children may
be over identified when using SAEBRS-AB to screen for elevated inattention. However, since
the purpose is to use this as a universal screener, over-identification is considered acceptable
(Streiner & Cairney, 2007). Because the SAEBRS-AB yields higher sensitivity and specificity
than the SAEBRS-TB, the SAEBRS-AB appears to be the more screener for elevated inattention.
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For the third hypotheses, a McNemar’s test revealed that teacher ratings did not
significantly differ for students who were identified as at-risk or not at-risk on the SAEBRS-TB
and SAEBRS-AB, based on established cut-scores for students’ elevated inattention.
Implications and Directions for Future Research
Because this study included a large population of first-grade students, it may be
beneficial to replicate with students in other elementary school grades. Research conducted on
diverse age groups may determine if this scale can be used to assist school personnel in
identifying effective interventions for children with attention problems. First-graders were used
for this study because this is also a time when early reading problems are first detected via
universal screenings, and we have an interest in identifying children with both teacher-rated
attention and early reading problems. It may also be practical to conduct research evaluating the
short-term and long-term effectiveness of utilizing specialized interventions with children who
are at-risk on the SAEBRS-AB.
In the school setting, it may be advantageous to train school psychologists,
administrators, and/or teachers on evaluating and using SAEBRS data to determine who needs
targeted academic and behavioral interventions as well as to monitor progress. Once trained to
analyze the data, school personnel may find it beneficial to use the SAEBRS-AB to screen for
attention problems through a multiple gating procedure (Severson et al., 2007). At Tier 1,
schools can use the SAEBRS to universally screen all children for teacher-rated social,
emotional, and academic problems. Students who are at-risk for academic problems may be
further screened for attention problems, and then, provided appropriate academic and behavior
interventions.
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The SAEBRS is a universal screener and not a diagnostic tool (Kilgus et al., 2013), and
the ADHD-IV-RS Inattention Scale is a symptom screener for ADHD (DuPaul et al., 1998); as
such, these should not be used for diagnostic purposes in and of themselves. For psychologists or
other professionals to identify a child as displaying elevated inattention or other symptoms of
ADHD, additional interviews, observations and diagnostic testing would be necessary.
Limitations
This study presented with some limitations. First, missing data occurred due to student
attrition. Second, the study did not control for the order in which teacher completed the rating
scales. Thus, ordering effects may have influenced teachers’ responses. Third, although the
population consisted of a large group of first graders, data were collected in one school in a rural
setting, and therefore, may not generalize to other students and settings. Replications of this
work are needed to ensure the generalizability of the SAEBRS-AB to accurately predict elevated
inattention among students of diverse demographics (e.g., age, geographical location, ethnicity).
Fourth, the analyses in this study were dependent upon teacher ratings; thus, the ratings may
reflect some biases. However, research shows that teacher-rated inattention is highly correlated
with negative academic outcomes (Rabiner et al., 2004; Fuchs et al., 2005), suggesting that this
is a viable method for identifying students at-risk.
Conclusions
Overall, the SAEBRS appears to accurately identify children with elevated inattention.
The determined cut score of 40 on SAEBRS-TB is in the acceptable range, and a cut score of 11
of the SAEBRS-AB falls within the acceptable to optimal range. However, ROC curve analyses
indicate that the SAEBRS displays a disproportionate balance among PPP and NPP, which
commonly occurs when the optimal percentage of correct decisions is prioritized. Initial findings
40

indicate that the SAEBRS, especially the SAEBRS-AB, may be utilized to screen for children
with elevated inattention. Further research can verify these findings across different age samples
and geographic regions.
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