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ABSTRACT
DISCRIMINANT VALIDITY OF THE

DEVEREUX BEHAVIOR RATING SCALE-SCHOOL FORM
WITH SPECIAL EDUCATION INITIAL REFERRALS

By

Barbara Sullivan Dunn

One hundred forty-seven students referred for an
initial special education evaluation were rated by general
education teachers using the Devereux Behavior Rating Scale-
School Form (DSF). The entire sample was divided into four
groups based on each student's Individualized Educational
Planning Committee eligibility determination: learning
disability (LD); emotional impairment (EI); learning
disability and emotional impairment (LD/EI); and not
eligible (NE). The DSF mean Total Test standard scores
earned by each subsample were compared. Post-hoc analyses
provided support for reclassifying the subsamples as EI
(formerly EI or LD/EI) or Not-EI (formerly LD or NE). At an
optimum Total scale cut-off score of slightly less than 1 SD
above the mean, the DSF correctly identified 77.6% of the EI
subsamples and 78.8% of the Not-EI subsamples. At Subscale
cutoff scores of 1 SD above the mean, 91.8% of the EI and
LD/EI students, as expected, had at least one elevated
Subscale score, and 53.1% of all of the not-EI students, as
expected, had no elevated Subscale scores. Implications of

these and other findings are discussed.
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CHAPTER I
INTRODUCTION

The Problem

Differentiating between students with learning
disabilities, emotional impairments, both learning
disabilities and emotional impairments, and
academic/emotional problems not qualifying for special
education continues to be an important but oftentimes
difficult task for school psychologists. For instance,
within the last decade, researchers have suggested that
children with emotional disturbances are underidentified
(Forness & Knitzer, 1992). Similarly, many children with
learning disabilities have unrecognized and untreated
social-emotional problems (Handwerk & Marshall, 1998; Kavale
& Forness, 1996; Naglieri & Gottling, 1995), particularly as
they relate to depression (Hall & Haws, 1989; Wright-
Strawderman & Watson, 1992) and nonverbal learning
disabilities (Gross-Tsur, Shalev, Manor, & Amir, 1995;
Harnadek & Rourke, 1994; Little, 1993). Many low-achieving
students who are not receiving special education services
also exhibit social-emotional problems at a level sometimes
indistinguishable from their peers in special education
(Bursuck, 1989; Haager & Vaughn, 1995; Tur-Kaspa & Bryan,
1995; Vaughn & Haager, 1994).

When assessing academic and social-emotional-behavioral

problems, an assessment model which consists of multiple



sources of assessment data, obtained from multiple sources
and in multiple settings, is generally considered best
practice (Merrell, 1994). School psychologists use a
variety of diagnostic tools to assist them in making these
often difficult differential diagnoses within such a multi-
method, multi-informant, multi-setting model. These tools
include cognitive, achievement, and personality testing with
the referred student; interviews with the student, teacher
and parent for their perceptions of the student's
difficulties; direct observations of the child's behavior,
which yield a sample of the frequency and duration of
specific behaviors; and behavior rating scales, for which
parents and/or teachers are asked to reflect upon a certain
time period (e.g., the last four weeks) and report how often
the child has demonstrated various behaviors. These data-
gathering techniques can be conceptualized as falling into
one of four categories (see Table 1), based upon two
dimensions: 1) whether the data-gathering occurs at the same
time the behavior occurs (“simultaneous”) or at a later time
(“retrospective”); and 2) whether the questions posed will
result in narrative and anecdotal answers (“open-ended”) or

yes/no or Likert-style responses (“closed ended”).



OPEN-ENDED CLOSED-ENDED
SIMULTANEOUS projective frequency counts of
personality tests specified behaviors obtained
during classroom
observations by an evaluator
RETROSPECTIVE teacher interviews behavior rating scales




CHAPTER II
LITERATURE REVIEW

Behavior Rating Scales

For the last 15 years, school psychologists have
increasingly included behavior rating scales as part of
their assessment battery (Clarizio & Higgins, 1989; Hutton,
Dubes, & Muir, 1992). A number of broadly focused parent
and teacher behavior rating scales have been used to obtain
reports of students' behaviors and emotions (Kamphaus &
Frick, 1996), a sampling of which are summarized in Table 2
and Table 3, respectively. As shown, there are parent and
teacher report versions for each of the following measures:
the Devereux Behavior Rating Scale-School Form (DSF;
Naglieri, LeBuffe, & Pfeiffer, 1993), the Behavioral
Assessment for Children (BASC; Reynolds & Kamphaus, 1992),
the Child Behavior Checklist (CBCL; Achenbach, 1991), and
Conners Rating Scale (Conners, 1990). Most scales assess
both externalizing and internalizing behaviors, and some
also assess adaptive behavior. Ages of children covered
typically range from 4 to 18 years. Reliability and
validity information vary by scale.

Advantages

When compared to other data-gathering techniques, there
are many features of behavior rating scales which are
appealing to evaluators. First and foremost, behavior

rating scales give teachers and parents an opportunity to be
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involved in the evaluation process (Elliott, Busse, &
Gresham, 1993) by capitalizing on their judgments and
observations of what occurs over a period of time in the
child's natural environment, namely school and home (Martin,
Hooper, & Snow, 1986; McMahon, 1984). Further, behavior
rating scales are inexpensive with regard to professional
time and training requirements (Merrell, 1994), and parents
and teachers are able to elaborate their referral concerns
in a time-efficient, easy to understand manner. Indeed,
behavior rating scales can streamline the often lengthy
evaluation process by complementing the information gathered
by other means. For example, the evaluator can first sample
a broad range of potentially relevant behavior issues with a
teacher- and/or parent-completed behavior rating scale
(McConaughy, 1993), and then pursue selected issues during a
follow-up interview. Likewise, behavioral frequency and
intensity data obtained by the evaluator during a brief
direct classroom observation (often 30 minutes or less) can
be compared to the teacher's ratings of similar data based
on a longer time period (often four weeks or more) in the
search for quantitative distinctions regarding qualitative
aspects of students' behaviors (Barkley, 1993) and to make
sure infrequent but important behaviors, such as violent and
assaultive behaviors, are not overlooked (Sattler, 1988).
Much like standardized cognitive and academic testing,
behavior rating scales often have normative data to aid in

the process of determining the statistical deviance of
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children's behavior. Also, the assessment of comorbid
conditions (which are common for students with behavioral
problems) is facilitated by the aggregation of items into
empirically derived scales (McConaughy, 1993), as well as by
the fact that a broad range of problems are included. As
Merrell (1994, p. 68) concludes, with all of these
advantages, it is no wonder that behavior rating scales are
so popular--they help capture the ““big picture' of the
assessment problem” in short order, with limited expense,
and with considerable face and clinical validity.
Disadvantages

Despite all the potential advantages, the limitations
and disadvantages of behavior rating scales are numerous.
Behavior rating scales are often of limited use in the
functional analysis and management of behavior problems, due
to the scales' insensitivity to antecedents and consequents
of behavior (Barkley, 1993; McConaughy, 1993). Moreover,
because rating scales reflect the parent's or teacher's
perceptions of problems, direct observations and clinical
interviews are necessary adjuncts to clarify the behavioral
issues at hand (McConaughy, 1993). Also, some relatively
rare conditions (e.g., autism) are often not included in the
broad-band scales. Further, rating scales also typically
use rather simple Likert-style frequency descriptors (e.gqg.,
not at all, just a little, pretty much, very much), but do
not define the exact frequency, intensity, and duration of

behaviors that correspond with these descriptors (Elliot et
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al., 1993; Reid & Maag, 1994). Raters often differ
significantly in their interpretation of the amount of a
behavior that corresponds to each of these frequency
ratings. Some of the factors impacting raters'
interpretation of the Likert scales include their tolerance
for disruptive/deviant behavior, differing views of what
types of behaviors require intervention, and raters' own
perceptions of self-competence, quality and availability of
assistance, and their difficulty managing a student (Reid &
Maag, 1994). Merrell (1994, p. 69) discusses other, more
specific, types of response bias which include halo effects
(endorsing primarily positive ratings for a student due to
some of his/her positive traits that are not relevant to the
rated item), leniency or severity (a rater's tendency to
endorse in an overly generous or critical manner for all
students to be rated), and central tendency effects (a
rater's tendency to avoid end points such as “never” or
‘always” and to select midpoints instead). Consequently,
different raters could observe the same behavior and yet
produce ratings that differ with regard to the
presence/absence and frequency/intensity, and the difference
between ratings would be due to the raters' characteristics
rather than the child's actual behavior.

On a related note, Martin, Hooper, and Snow (1986)
discuss four types of error variance that can affect the
results obtained through a rating scale assessment, as

summarized in Table 4. Source variance refers to the



Table 4.
T f E ! . F 1 With Bel . Rat i Scal

Type of Error Examples
Variance
Source Variance Similar to response bias, in that different

raters may have different
ways of responding to the rating format

Setting Variance Related to situational specificity of behavior;
the eliciting and reinforcing

variables present in one environment (e.g.,
reading class with Ms. Jones) may

not be present in a closely related environment
(e.g., math class with Ms. Smith)

Temporal Variance | Behavior is likely to change over time, and a
rater's approach to the
rating scale task may also change over time

Instrument Different rating scales may be measuring
Variance different hypothetical constructs;

there is a range of continuity (from close to
disparate) between constructs

measured by different scales

Adapted from Merrell (1994, p. 69).

rater's subjectivity and his/her unique way of responding to
the rating scale. Setting variance is due to the
situational specificity of behavior, which reflects the fact
that humans behave differently in various situations because
of the different types of eliciting and reinforcing
variables present in each. Temporal variance takes into
account both the tendency for students' behavior and raters'
approaches to the rating scale task to change over time.
Fourth, instrument variance reflects the wide range of
different hypothetical constructs assessed by different
rating scales. In sum, despite the deceiving appearance of

simplicity for most behavior rating scales, these

10



instruments are susceptible to many sources of error, and
thus should meet the same standards of reliability and
validity as must standardized measures of cognitive and
academic skills (Elliot et al., 1993).

Guidelines for Selecting and Using Behavior Rating Scales

According to the Standards for Educational and
Psychological Testing (American Educational Research
Association, American Psychological Association, & National
Council on Measurement in Education, 1996), several criteria
should be considered by school psychologists when selecting
a behavior rating scale for use in special education
assessments. These criteria are the same as are applied to
other standardized measures. Specifically, evidence of an
appropriate standardization sample, reliability, and
validity should be included in the scale manual.
Furthermore, validity research should be ongoing,
particularly with new scales.

Edelbrock's (1983) discussion of considerations
regarding behavior rating scales and the raters themselves
provides helpful guidelines when selecting a particular
instrument. With regard to the instrument, one must first
consider which behavioral characteristics the instrument
purports to assess. Different domains (e.g., personality,
maladjustment, social-emotional functioning, problem
Sehavior) are tapped by different instruments. Moreover,
even scales designed to assess “problem behavior,” for

instance, often vary considerably by focusing on behaviors
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as diverse as peer relationships, playground behavior, or
more specific syndromes such as depression, anxiety, or
hyperactivity.

Because rating scales are used for a myriad of purposes
(e.g., screening, identification, clinical diagnosis, school
placement, treatment evaluation), Edelbrock (1983, p. 294)
cautions, “When selecting a rating scale, it is essential to
judge whether the specific target phenomena are appropriate
to the application.” Of course, individual behavior rating
scales are not equally suited to all applications, and thus
the evaluation of each instrument rests largely on the
intended application.

On a related note, Merrell (1994) concluded that after
considering the characteristics, advantages, and
disadvantages of behavior rating scales, they are usually
best used in the types of decision making associated with
screening and additional assessment. His conclusion was in
the context of an assessment model known as “multiple
gating,” in which “a large population is sequentially
narrowed down to a small population of individuals who are
likely to exhibit the behavioral syndromes in question
across settings and over time ... through a series of
assessment and decision steps (gates)”

(p. 37).

Edelbrock (1983) also elaborated on many of the

technical considerations to review when selecting a behavior

rating scale. First, one must evaluate the degree to which
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individual items, and the entire item pool, reflects the
target phenomena being assessed. Common problems with item
selection include items that do not directly assess the
child's behavior (e.g., parents are divorced), or that tap
the consequences of the behavior rather than the behavior
itself (e.g., student has been suspended). Next, one must
assess which level of behavioral analysis (global or more
specific) the items reflect, and which level of analysis is
best for the type of assessment being undertaken and the
raters involved. Third, Edelbrock considers standardization
to be absolutely necessary to the accurate interpretation of
behavior rating scales. He added that the appropriate level
of stratification of norms (e.g., based on gender, age,
race, socioeconomic status, région of the country, etc.)
depends on the extent to which these variables account for
the variance in scores.

As discussed earlier, ratings are not only a function
of the child's behavior and the assessment device, but also
the informant. Thus, when selecting a behavior rating
scale, there are several considerations regarding who the
informant is, using more than one informant, and the
influence of informant characteristics (Edelbrock, 1983).

At a bare minimum, a rating scale should specify who the
informant should be, above and beyond the general direction
of “someone familiar with the child's behavior.” This is
because informants typically differ in the types of

behaviors they are most qualified to report. For instance,
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teachers tend to be best qualified to rate items addressing
classroom behavior and peer interactions, whereas parents
tend to be better at reporting behaviors most often seen at
home (e.g., enuresis, sibling rivalry, somatic complaints)
and rare but clinically significant behaviors (e.g., running
away, suicidal behavior). Research also indicates that the
frequency and patterning of child behaviors vary as a
function of the informant, and consequently, different
scales for parents and teachers are typically needed. Even
then, it is difficult to determine which parent (e.g.,
mother, father, or step-parent) or teacher (e.g., reading,
math, or gym) is the best informant.

Multiple informants are often used when assessing
children's behavior, in part because of the attributes and
limitations of each type of informant, but also because this
permits a more thorough portrayal of a child's behavior
across settings. Edelbrock (1983) notes that the typically
low rates of inter-rater agreement for global, broad-band
rating scales do not necessarily mean that data from any one
rater is invalid or unreliable. Instead, different ratings
from parents and teachers may just as likely reflect the
situational specificity of behavior for individual children.
Thus, high levels of agreement among informants (or evidence
of high levels of inter-rater reliability in the scale
manual) usually is not a crucial consideration when

selecting a behavior rating scale.
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The Devereux School Form (DSF)

Description

Some of the better known behavior rating scales
frequently used in schools for diagnostic purposes which
appear to meet psychometric standards are those developed by
the Devereux Institute of Clinical Training (Sattler, 1988).
Devereux's most recently developed behavior rating scale for
use in the schools is the Devereux Behavior Rating Scale-
School Form (hereafter called the DSF; Naglieri, LeBuffe, &
Pfeiffer, 1993; see Appendices A and B). The DSF is a
revision of the widely used Devereux Child Behavior Rating
Scale (Spivak & Spotts, 1966) and the Devereux Adolescent
Behavior Rating Scale (Spivak, Spotts, & Haimes, 1967).
This particular behavior rating scale was chosen for study
over some of its competitors (e.g., Achenbach and
Edelbrock's Teacher Report Form, 1986; Reynolds and
Kamphaus' Behavior Assessment System for Children, 1992) for
two main reasons: 1) its item pool and scoring format, which
are based on the four subcategories of the federal
definition of emotional impairment (EI), are unique and
potentially attractive to school psychology practitioners;
and 2) it is currently being used in many schools to aid in
differential diagnosis for initial special education
referrals, but no research studies validating it for that
purpose have been conducted.

According to the scale's authors, the DSF “was

developed to provide the professional a structured system of
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determining the extent to which a child's or adolescent's
behaviors fall within or outside the normal range ... and to
formalize the assessment of a set of behaviors that are
indicative of moderate or severe emotional difficulties”
(Naglieri, LeBuffe, & Pfeiffer, 1993, p. 2). As part of a
comprehensive evaluation, the DSF was developed as a
screening measure to identify children who need further
evaluation for special education services due to a suspected
emotional impairment. The items selected for inclusion in
the DSF are intended to measure the four areas of problem
behaviors (i.e., interpersonal problems, inappropriate
behaviors/feelings, depression, and physical symptoms/fears)
that are cited in the federal definition of severe emotional
disturbance/impairment, per the Education for All
Handicapped Children Act of 1975 (PL 94-142) and the
Individual with Disabilities Act of 1990 (PL 101-476). 1In a
recent review, Goh (1995, p. 329) concluded that the DSF
manual “provides sufficient information on development,
standardization, administration, scoring, interpretation,
reliability, and validity” and that this particular scale,
unlike many of its competitors, can be considered a
“systematic and psychometrically sound behavioral
instrument.”

Not many validity studies exist on the DSF. Six
criterion-related validity studies are cited in the manual,

two of which have since been published in refereed journals
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(Naglieri, Bardos, & LeBuffe, 1995; Naglieri & Gottling,
1995). More recently, Goh (1997) investigated the validity
of the DSF with culturally diverse samples. Each of these
seven studies examined the extent to which the DSF
discriminates between general education students and special
education students/clinical patients. Most present results
for the two age groups (i.e., 5-12 years and 13-18 years),
but none have analyzed data by other potentially important
variables such as socioeconomic status and gender (perhaps
because separate male/female scoring norms are provided in
the manual). In each discussion of the validity studies, a
Total score cutoff of 1 SD above the mean was used for
classification purposes.

One of the published DSF studies (Naglieri, Bardos, &
LeBuffe, 1995) examined the extent to which the scale has
adequate discriminant validity for differentiating special
education students identified as having serious emotional
disturbance from nonreferred students in general education.
A sample of general education students rated by their
classroom teachers was compared to a sample of emotionally
impaired students rated by their special education teachers.
In the 5-12 year old group (roughly 4:1 males:females), 87%
of the general education sample and 63% of the special
education sample was classified accurately. In the 13-18
year old group, 93% of the general education sample (3:1
males:females) was classified accurately, compared to only

47% of the special education sample (4:1 males:females).
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The second published DSF validity study (Naglieri &
Gottling, 1995) compared the scores obtained for dually
diagnosed students (with both learning disabilities and
emotional impairments: LD/EI) and a matched control sample
of general education students on both the DSF and The
Teacher Report Form (Achenbach & Edelbrock, 1986). Students
(roughly 3:1 male:female ratio) ranged in age from 7 years
to 16 years, 7 months, but results were not stratified for
the two age groups (i.e., 5-2 years and 13-18 years). The
DSF was successful in accurately identifying 90% of the
dually diagnosed group, and 96% of the control group, using
a Total Scale cutoff score of 1 SD above the mean.

One of the remaining four validity studies published in
the scale manual compared teacher ratings for emotionally
impaired students in special education with teacher ratings
for general education students. In the 5-12 year old group
(roughly 4:1 males:females), 97% of the general education
students and 53% of the special education students were
classified accurately. In the 13-18 year old group (also
roughly 4:1 males:females), 90% of the general education
sample was classified accurately, compared to only 48% of
the special education sample (4:1 males:females).

In another validity study discussed in the manual,
ratings for students in residential treatment and special
education were compared with ratings for children involved
in public schools, sports leagues, and recreational clubs.

The DSF correctly identified 92% of the 5-12 year old
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students in the control sample (nearly 1:1 males:females),
and 54% of the 5-12 year old students in the clinical sample
(3:1 males:females). For the 13-18 year old group (roughly
1:1 males:females), the DSF correctly identified 92% of the
control sample and 49% of the clinical sample.

In the fifth validity study, the clinical sample was
composed of youth with severe emotional disturbances who
were receiving treatment in psychiatric hospitals. The
control sample consisted of general education students.
There was considerable variation in classification accuracy
rates (using a Total Scale cutoff score of 1 SD above the
mean) depending on the age of the students. 1In the 5 to 12
year old group,93% of the general education sample (nearly
1:1 males:females) and 55% of the clinical sample (3:1
males:females) were correctly classified. 1In contrast, for
the 13-18 year old group (roughly 3:2 males:females), 86% of
the general education sample and 93% of the clinical sample
were correctly classified.

The sixth validity study compared youth in residential
treatment centers for severe emotional disturbances with
general education students. In the 5-12 year old group, 83%
of the control sample (3:1 males:females) and 76% of the
clinical sample (4:1 males:females) were correctly
classified. 1In the 13-18 year old group, 100% of the
control group (1:1 males:females) and 65% of the clinical

sample (7:3 males:females) were correctly classified.
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The seventh and final validity study (Goh, 1997) is the
only one conducted by a researcher other than those involved
in the development of the new DSF. This study compared
elementary aged general education students with same-aged
peers in special education due to emotional disturbances.
The sample(roughly 2.5:1 males: females) consisted of a
culturally diverse group of Caucasian, African American and
Hispanic children ages 5 to 12 years. Different optimum
cutoff scores were found for the Caucasian (115), African
American (114) and Hispanic (113) groups, with uniformly
high accurate classification rates for both the general
education and special education samples (about 80%).

A summary of the seven validity investigations is
presented in Table 5. For age level 5-12 years,
classification rates ranged from 83 to 97% for the control
samples, and from 53% to 75% for the clinical samples.
Somewhat more variation was seen for the age level 13-18
years, with 86 to 100% accurate classification rates for the
control samples, and 47 to 93% accurate classification rates
for the clinical samples. The authors of the DSF Scale
Manual (Naglieri, LeBuffe, & Pfeiffer, 1993, p. 66)
concluded, “These percentages compare quite favorably with
those reported for other widely used behavior rating scales

(e.g., Achenbach, 1991).
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Validity Study S-12 Years 13-18 Years 6-16 Years
Control Clinical | Control Clinical | Control Clinical
1
(Naglieri, Bardos, & 87% 63% 93% 47% n/a
LeBuffe, 1994)
2
(Naglieri & Gottling, 1995) n/a n/a 96% 90%
3
(DSF Manual, 1993) 97% 53% 90% 48% n/a
4
(DSF Manual, 1993) 92% 54% 92% 49% n/a
5
(DSF Manual, 1993) 93% 55% 86% 93% n/a
6
(DSF Manual, 1993) 83% 75% 100% 65% n/a
7
(Goh, 1997)
Total Sample 80% 81% n/a n/a
Caucasians 84% 84%
African-Americans 80% 78%
Hispanics 82% 73%

Note: n/a means data are not available.

Limitati ¢ DSF Validity Studi

Several methodological and substantive limitations are
present in the above validity studies. For instance, these
validity studies compared students with severe emotional

impairments with non-disabled students. The DSF appears to
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be most successful at correctly classifying control group
students (i.e., those in general education), which should be
a relatively easy discriminatory task. As Elliot et al.
(1993, p. 318) state, “The question in making a diagnosis is
typically not whether a group of referred children's mean
behavior ratings differ significantly from a group of
nonreferred children's mean ratings.” A more difficult
discrimination, and one which school psychologists are
typically called upon to make, involves comparing not-yet-
identified emotionally impaired students with students who
have learning and behavioral problems due to other (or co-
existing) not-yet-identified “clinical” conditions (e.gq.,
learning disabilities, attention deficit hyperactivity
disorder--ADHD, social maladjustment, borderline or low
average cognitive skills, etc.).

Indeed, the validity studies' absence of any mention of
the impact ADHD may have on the DSF scores is noteworthy,
given the characteristic overlapping learning and behavioral
problems in children with ADHD. In their review of
concomitance, Smith, Dowdy, Polloway, & Blalock (1997)
suggest that from 25 to 80% of all students with ADHD
experience academic difficulty, and perhaps 10-20% of them
may qualify under the learning disability label. At the
same time, an estimated 30% of students with learning
disabilities may also have ADHD. Rock, Fessler, and Church
(1997) concluded that a subgroup of students with ADHD

present a similar profile to those students with both
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learning disabilities and social-emotional-behavioral
impairments. Further, a recent study (Bussing, Zima, Belin,
& Forness, 1998) provided additional evidence for the impact
of ADHD on special education service delivery, as the
researchers found that students within both LD and SED
programs who met diagnostic criteria for ADHD generally had
more severe impairments than children who met only initial
screening criteria for ADHD.

Next, the DSF scale's authors suggested that the
sensitivity of the scale may have been underestimated by
these studies, in part because the students with emotional
impairments were “Being assessed while they were in an
intervention program, not at the point of referral when
abnormal behaviors may be more prevalent. If this is the
case, the DSF would likely show higher sensitivity when used
at referral” (Naglieri, Bardos, & LeBuffe, 1995, p. 109).
Similarly, one might argue that special educators may not
perceive children's behavioral problems to be quite as
deviant as would a general education teacher, in part
because the classroom norms differ (i.e., a special
education class with many students with emotional and
behavioral problems vs. a general education class with only
one student with emotional and behavioral problems).
Conversely, because the ratings completed by the special
education teachers were not done blind (i.e., they knew the
students had emotional impairments), one might reasonably

predict that their ratings would have reflected the
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students' emotional difficulties. Moreover, since
emotionally impaired students tend to have poor outcomes
even ﬁith special education intervention (Rock et al.,
1997), the argument that the ratings would be more
discriminating at the point of referral is questionable.
The issue of discriminant validity during the referral
period is very important, however, because this is when the
scale would most often be used in the schools.

The inclusion of 13-18 year old students in many of the
validity studies may also contribute to methodological
limitations. For instance, whereas children in
developmental kindergarten through grade five typically have
one main teacher who teaches them several subjects, older
children typically have a different teacher for each of five
or more subject matters. The variation of these older
students' scores that would be contributed by the hour of
the day, subject matter taught, personality of each teacher,
etc. would make it difficult to interpret the scores. It
also becomes more difficult to disentangle learning from
emotional problems when children are in middle and high
school (e.g., did five or more years of learning
difficulties lead to these behavioral problems, or vice
versa?). Note, too, that in the Midwestern school districts
under study for this investigation, approximately two-thirds
of students referred for an initial special education
evaluation were in the 5 to 12 year old age bracket, which

provides some justification for targeting this age group.

24



Other methodological limitations of the existing
validity studies involve the selection of a Total cutoff
score of only 1 SD above the mean. First, the use of the
Total scale score is suspect, as a significant impairment in
only one subcategory of emotional impairment (i.e.,
interpersonal problems, inappropriate behaviors/feelings,
depression, or physical symptoms/fears) is needed for
eligibility. Thus, data on the validity of the Subscale
scores is critically needed. Second, the Devereux-School
Form authors justify the 1 SD above the mean cutoff score by
referring to the above validity studies, as that was the
point at which the percentage of true positives and true
negatives was maximized. However, since several of the
studies had correct classification rates of approximately
50% for the clinical samples, which is basically the same as
a coin-toss, the practical utility of the scale is called
into question. Further, this cutoff score translates to an
identification rate of 16% of the population as having a
severe emotional impairment, which is high by any standards
used in the schools and norms reflected in some
epidemiological studies (Handwerk & Marshall, 1998). Even
cutoff scores of 2 SD above the mean would identify roughly
2% of the general population as EI, a figure twice that
yielded by current practices. For comparison's sake, just
over 1% of students from this study's school districts'

total school population have been labeled “emotionally
impaired,” which corresponds to roughly 8% of all special
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education students from these same school districts (1998
data). On the other hand, these data differ from some
national epidemiological studies (Costello & Angelo, 1995;
Handwerk & Marshall, 1998) which suggest that while fewer
than 2% of children receive mental health treatment at any
point in time, approximately 7 to 10% of children have a
psychiatric problem that significantly impairs functioning.
Costello & Angelo (1995, p. 29) make the point that “receipt
of services is a poor criterion for defining need for
services.” These latter prevalence estimates suggest that a
1 % SD cutoff score may be more appropriate.

On a related note, another limitation of the data
presented in the previously discussed validity studies
involves the term “base rates.” According to Glutting,
McDermotte, Watkins, and Konold (1997, p. 177), “base rates
refer to the frequency, or percentage, of a population that
falls within a particular diagnostic category.” As the
epidemiological studies cited above indicate, the base rate
for psychiatric normality is at least 90%. Consequently,
while at first glance the DSF validity studies' consistently
correct classification of roughly 90% of the control samples
may seem impressive, it actually may offer no advantage to
identifying students as “normal” over simply knowing the
base rate.

The limited discussion of diagnostic misses, and the
implications thereof, is also a limitation of the validity

studies to date. Although the data are available (e.g., in
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Validity study 1, if 87% of the control group was correctly
classified, that means 13% of the control group was
incorrectly classified), the implications of such incorrect
classifications within the general and special education
samples does not appear to have been given the attention it
deserves.

Another issue that received scant consideration in the
validity studies to date is that of multiple gating in
assessment. As mentioned previously, multiple gating refers
to a sequential assessment process wherein at each decision
making point (or gate), the number of target students keeps
getting smaller until only those with the most significant
problems are identified. If the DSF were to be used as a
screening instrument with the control groups, then it may be
reasonable to find 10-20% of that population (as shown in
several of the validity studies' control groups) as
potentially having significant social-emotional-behavioral
problems that are worthy of further assessment.

Also, the existing validity studies do not analyze how
cutoff scores and classification accuracy may differ for
students on the basis of important variables such as gender
and socioeconomic status (SES). For instance, at present
there is a large discrepancy in the male to female ratio for
students with the learning disability (LD) eligibility
label. This discrepancy is also reflected in most of the
DSF validity study samples. However, Anderson (1997) argues

that gender bias among referring agents (which potentially
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would be reflected in the ways referring agents rate the
DSF), is a major factor in the unequal gender distribution
in learning disability programs. The impact of SES on DSF
scores is also important, given the impact of poverty on
emotional and behavioral disorders, as well as learning
disabilities (Mamlin & Harris, 1998).

Lastly, the use of educational placement (i.e., general
education class vs. special education class) and/or
diagnostic label (i.e., no label vs. emotionally impaired)
as the criterion variables for the validity studies to date
is potentially problematic. As is true for all criterion-
related validity studies, the reliability of the criterion
variable must be considered (Crocker & Algina, 1986). Many
authors (e.g., Macht, 1998; Ysseldyke & Algozzine, 1990)
have argued compellingly that special education
classification and classroom placements are determined
arbitrary and inconsistently. Thus, the unreliability of
the criterion variables may have been as big of a problem as
any unreliability in the DSF itself.

Add . the Limitati ¢ DSF Validity Studi

The present study attempts to address the
methodological and substantive limitations of the existing
Devereux-School Form validity studies in six important ways:
1) in order to assess the scale's utility in making
differential diagnoses, the children being included in this
study will be those in general education experiencing enough

academic and/or behavioral problems to have warranted a
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special education referral, rather than comparing “normal”
children with those already receiving services due to an
identified emotional impairment; 2) in order to reflect how
the scale is typically used in the schools, ratings will be
completed by general education teachers during the initial
special education evaluation process, rather than by special
education teachers after a student has already been
identified as having an emotional impairment; 3) differences
in scores based on gender and SES will be investigated; 4)
the effect of a students' ADHD status (i.e., ADHD is
diagnosed, suspected, or nonexistent) on DSF scores will be
investigated; 5) only children aged 5-12 years will be
studied; and 6) in addition to the sensitivity and
specificity data reported for various Total scale cutoff
scores, similar data will be reported for the four

subscales, and discriminant analyses will be presented.
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CHAPTER III
METHODS AND PROCEDURES

General Design of Study

Data Collection

Eight school social workers and six school
psychologists from a Midwestern Intermediate School District
(ISD) were asked to distribute a Devereux-School Form to one
general education teacher for each student referred to them
for an initial special education evaluation due to a
suspected learning disability and/or emotional impairment
during the 1994 through 1997 school years (see Appendices C
and D). Parental consent was obtained for the initial
special education evaluation. This ISD's policy allows for
limited disclosure of student records and reports without
additional parental consent for studies such as this which
are conducted for the ISD for the purposes of validating
evaluation instruments (see Appendix E). For students
referred to both a school social worker and a school
psychologist, the school social worker distributed the
rating scales. The general education teachers, who were
unaware of the purpose of this investigation, rated the
students using the Devereux-School Form, and then returned
the completed scale to the school social worker or school
psychologist conducting the evaluation. The evaluator then
gave the teacher-rated scale to this researcher, who made a

copy of the scale, substituted the student's referral number
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and a code number for the student's name on the copy, and
then returned the original to the evaluator. After
Multidisciplinary Evaluation Team (MET) and IEPC meetings
were held for students for whom a Devereux-School Form had
been completed, the researcher obtained the following
information from the central files for each of the students:
MET evaluators' initials and title; MET and IEPC eligibility
recommendations; Full Scale, Verbal, and Nonverbal IQ's;
standardized achievement test scores; Medicaid eligibility
(yes/no); and ADHD status (diagnosed, suspected, or
nonexistent). Once these data were collected, the
researcher deleted the referral number and thereafter used
the code number for data analysis purposes. Thus, no one
was able to associate responses or other data with
individual subjects during the data analysis phase.
Dependent Variables

The main dependent variable used in this study is the
IEPC eligibility determination. The four categories of IEPC
eligibility are learning disability (LD), emotional
impairment (EI), learning disability and emotional
impairment (LD/EI), and referred but not eligible (NE) for
special education services (see Appendices F and G). A
secondary dependent variable is the ADHD status, which is
split into three categories: “diagnosed” (a diagnosis of
ADHD was noted on the IEPC), “suspected” (the IEPC indicated

that an ADHD evaluation was recommended or in progress), and

31



DEPENDENT VARIABLES

INDEPENDENT IEPC Eligibility ADHD Status
VARIABLES

LD El LD/EI NE Diagnosed | Suspected | Nonexistent

DSF Total Score I

IP Subscale Score

IBF Subscale Score
I DEP Subscale Score
I PSF Subscale Score

Figure 1. Research Design Matrix

‘nonexistent” (there was no mention of an ADHD diagnosis or
evaluation on the IEPC).
Independent Variables
The first independent variable is the DSF Total Score, which
is a continuous variable recorded in linear standard scores
(mean of 100 and SD of 15). The remaining independent
variables represent each of the four DSF subscale scores
(Interpersonal Problems, Inappropriate Behaviors/Feeling,
Depression, and Physical Symptoms/Fears), which are also
continuous variables recorded in linear standard scores
(mean of 10 and SD of 3). The relationship between the IEPC
eligibility determination and the DSF Total and Subscale
scores was examined.
Research Instrument

The DSF (Naglieri, LeBuffe, & Pfeiffer, 1993) is a

screening measure to identify children who need further
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evaluation for a suspected emotional impairment (Goh, 1995).
It consists of 40 items rated on a scale of 0 to 4 (O=never,
l1=rarely, 2=occasionally, 3=frequently, and 4=very
frequently). Each item begins with the stem, “During the
past four weeks, how often did the child ... “The authors
selected the items based on a review of: the original
Devereux scales (Spivak & Spotts, 1966; Spivak et al.,
1967); the diagnostic criteria in the Diagnostic and
Statistical Manual of Mental Disorders, Third Edition-
Revised (DSM-III-R; American Psychiatric Association, 1987)
as well as revisions proposed for the DSM-IV (American
Psychiatric Association, 1994); other behavior rating
scales; and the literature on behaviors in children that
indicate social-emotional-behavioral problems. The items
were grouped into four 10-item subscales representing each
of the four dimensions of the federal definition:
Interpersonal Problems, Inappropriate Behaviors/Feelings,
Depression, and Physical Symptoms/Fears (see Table 6). The
scale authors organized the items into subscales
conceptually and empirically (e.g., item discrimination
between the clinical and regular education students, and
item-total raw score correlations). Raw scores for each of
the subscales yield standard scores (mean=10, SD=3). The
sum of the 40 items is used to obtain a Total Test standard
score (mean=100, SD=15). Different norms tables are

provided on the basis of age level (5-12 years and 13-18
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Table 6.
DSF_Subscales Abbreviated Item Types

DSF Subscale Abbreviated Item Types

Interpersonal Problems *difficulty making/maintaining friends (2 items)
*verbal/physical aggression (2 items)

*lacking awareness/concern how others feel towards him/her (2
items)

*feeling disliked (1 item)

*bothers others (1 item)

*uneasy around others (1 item)

*manipulative (1 item)

Inappropriate *inappropriately expresses anger, including physical aggression
Behaviors/Feelings (3 items) *noncompliant, with and without subsequent
emotional upset (2 items)

*problems while playing or working (2 items)

*property damage (1 item)

*lack of regret (1 item)

*incites others into retaliating (1 item)

Depression *diminished interest, pleasure, pride (3 items)
*sadness (2 items)

*flat affect (2 items)

*worthlessness (1 item)

*crying (1 item)

*isolates self (1 item)

Physical Fears/Symptoms | *unusual reaction to sensory stimuli (4 items)
*feels or fears peer rejection (2 items)
*resists change (1 item)

*school attendance refusal (1 item)
*complains of aches/pains (1 item)
*irrational fears (1 item)

years), informant (parent and teacher), and student gender
(male and female).

The Devereux-School Form was standardized in 1991 at
more than 30 sites across the United States. The
standardization sample consisted of 3,153 children and

adolescents age 5-18 years, and was representative of the
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U.S. population in terms of age, sex, geographic region,
race, socioeconomic status, and Hispanic origin according to
1990 census data. Ratings were obtained from parents (60%)
and teachers (40%) for students in general education and
special education (excluding those in classes for students
with emotional impairments). The internal reliability
coefficients for the 40 item scale for students aged 5-12
years and 13-18 years, respectively, were: parent raters of
males .94 and .93, parents raters of females .93 and .92,
teacher raters of males .97 and .95, and teacher raters of
females .97 and .96. The median internal reliabilities
(across ages) for the four subscales were .83 (Interpersonal
Relationships), .82 (Inappropriate Behaviors/Feelings), .82
(Depression), and .79 (Physical Symptoms/Fears). As noted
earlier, in a recent critical review of the DSF, Goh (1995,
P. 329) concluded that the DSF manual “provides sufficient
information on development, standardization, administration,
scoring, interpretation, reliability, and validity” and that
this particular scale, unlike many of its competitors, can
be considered a “systematic and psychometrically sound
behavioral instrument.”
Study P lati 1S le Selecti

A total sample of 147 (97 male and 50 female) students
was included in this study. Students' ages ranged from 5 to
12 years (M=8.83, SD=1.52 years), and grades attended
included kindergarten through fifth (M=2.76, SD=1.59 grade).

These students attended their neighborhood public elementary
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schools within a single rural/suburban intermediate school
district from the Midwestern region of the United States.
The sample consists of a small portion (approximately 9%) of
the general education students referred for an initial
special education evaluation due to a suspected learning
disability and/or emotional impairment during the 1994-95,
1995-96, and 1996-97 school years. Based on an eligibility
decision made by the Individualized Educational Planning
Committee (IEPC) for each student in the sample, the
students were grouped according to one of the following four
eligibility groups: learning disability (LD); emotional
impairment (EI); learning disability and emotional
impairment (LD/EI); or referred but not eligible (NE) for
special education services. Criteria for a diagnosis of LD
and/or EI followed state and federal guidelines (see
Appendices F and G, respectively). Students for whom
ratings were completed but who had IEPC eligibility
determinations (e.g., mental impairment, autism impairment,
physical or other health impairment, speech and language
impairment, etc.) other than LD, EI, LD/EI, or not eligible,
were not included in the data analysis.

One of the realities in the schools is that on occasion
parents, teachers, and/or evaluators will refuse to formally
qualify a student under “EI" eligibility, particularly if
that student will qualify for special education services
anyway under another label, such as “LD,” which is perceived

as less stigmatizing. This tendency was accounted for by
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considering students called “LD-only” by the IEPC, to be
actually LD/EI for the purposes of this study, if all of the
following conditions were met: 1) the student had been
referred to both the school psychologist_and school social
worker (which indicates that the general education teacher's
had concerns about the student's social-emotional-behavioral
functioning), and 2) direct or consultative school social
worker services were assigned by the IEP Committee (which
suggests that significant emotional issues were identified
and required intervention) and 3) both the school social
worker involved and this researcher concurred that the
student technically met EI eligibility criteria. Of the 20
LD/EI students in this study, 11 (55%) were actually LD-
only, and were recategorized as LD/EI for the purposes of
this study by meeting the above criteria.

Note, too, that of the 29 EI students in this study, 6
(21%) demonstrated a significant ability-achievement score
discrepancy (> 18 points with regression in the county under
study) in one or more subject areas. Another 6 students
(21%) had insufficient data on ability and/or achievement
standard scores included on their MET/IEPC paperwork for
this researcher to determine if a significant ability-
achievement score discrepancy existed. These findings
suggest that perhaps some of the EI-only students may have
also qualified as LD/EI for the purposes of this study. A
decision was not made in this direction, however, due to the

assumption that most MET/IEPC members would willingly either
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opt for an LD-only or a combined LD/EI label if there was
evidence that the ability-achievement discrepancy was due to
a specific learning disability (e.g., because of processing
problems, etc). Similarly, for that undeterminable subset
of MET/IEPC members who interpret the LD and EI eligibility
guidelines as being mutually exclusive, their choice of EI
over LD suggests that the evidence for EI must have been
more compelling than the evidence for LD.

) teristi £ the S )

In Table 7, the four subsamples are described on the
basis of sample size, gender, ethnicity, age, grade, Full
Scale IQ, Verbal IQ, Nonverbal IQ, socioeconomic status
(indicated by whether or not the student was Medicaid
eligible), and ADHD status (regarding a diagnosis or
evaluation for attention deficit hyperactivity disorder).

As presented in Table 7, the four subsamples' gender
composition ranged from roughly 2:1 in the LD and EI
subsamples to nearly 6:1 in the LD/EI subsample. These
ratios are consistent with national data for students
referred for and identified as LD (e.g., Anderson, 1997), as
well as with the validity studies to date. The gender
compositions of the four subsamples were essentially similar
(chi-squared (9) = 4.4615, p>.05)]. Each sample is also
predominantly European American (ranging from 93.7% to
96.6%), which is commensurate with the ethnic composition of
the entire county from which this sample was obtained.

Students' mean ages ranged from 8 to 9 years, and mean
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Table 7.

LD El LD/EI | NE
(n = (n = (n = (n =
63) 29) 20) 35)
GENDER
% male 65.1% | 655% |850% |57.1%
% female 349% | 34.5% 150% | 42.9%
ETHNICITY
% European American 93.7% | 96.6% | 95.0% | 94.3%
% African American 1.6% 0.0% 0.0% 0.0%
% Hispanic American 4.8% 0.0% 5.0% 2.9%
% Other 0.0% 3.4% 0.0% 2.9%
AGE
mean 8.88 9.19 8.24 8.78
standard deviation 1.65 1.63 1.09 1.32
GRADE
mean 2.65 3.24 235 2.80
standard deviation 1.58 1.85 1.39 145
FULL SCALE IQ
mean 94.62 97.59 94.85 98.42
standard deviation 10.78 11.13 9.34 12.00
VERBAL IQ
mean 93.12 96.64 95.15 97.21
standard deviation 9.67 10.22 9.86 10.95
PERFORMANCE IQ
mean 98.17 98.46 96.65 100.48
standard deviation 13.85 12.41 11.82 13.87
SOCIOECONOMIC STATUS
% eligible for Medicaid 9.5% 41.4% 5.0% 11.4%
ADHD STATUS
% diagnosed ADHD 19.0% | 27.6% | 20.0% 11.4%
% ADHD evaluation in 6.3% 10.3% | 20.0% | 22.9%
progress/recommended 74.6% | 62.1% |60.0% | 657%
% no ADHD diagnosis or evaluation

grade levels were at the early second to early third grade,
which is consistent with the ages/grades at which a large

majority of students in this county (and many others) are

39



first referred for a special education evaluation. All
groups' mean Full Scale, Verbal, and Performance IQs fell
within the 90 to 100 IQ range. Socioeconomic status (as
indicated by percentage of students eligible for Medicaid)
varied significantly by group [chi-squared (1) = 18.81,
pP<.001]). Whereas over 40% of the EI group were eligible for
Medicaid (or low SES), the other three groups had
approximately 10% or fewer students eligible for Medicaid.
Lastly, ADHD status rates did not differ significantly by
group [chi-squared (6) = 7.24, p>.05)], and ranged from 60 to
75% with no ADHD diagnosis or evaluation in
progress/recommended.
Research Questions

1. Is there a difference between the four IEPC eligibility

groups (LD, EI, LD/EI, and NE) on:

a) the DSF Total score?

b) the DSF Subscale scores?
2. Is there a difference between the gender and SES groups

on:

a) the DSF Total score?

b) the DSF Subscale scores?
3. Is there a difference between the three ADHD-status

groups (diagnosed, suspected, or nonexistent) on:

a) the DSF Total score?

b) the DSF Subscale scores?
4. Are the four DSF Subscale scores useful as predictors

of EI status?
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5. What is the classification accuracy of the DSF?

a) What are the sensitivity (true positive) and
specificity (true negative) rates for DSF Total
cutoff scores of 0 to 2 SD above the mean?

b) What are the false positive and false negative
rates for DSF Total cutoff scores of 0 to 2 SD
above the mean?

c) What are the positive and negative predictive
values for the DSF Total optimum cutoff score?

d) What are the sensitivity (true positive) and
specificity (true negative) rates for DSF Subscale
cutoff scores of 0 to 2 SD above the mean?

e) What are the false positive and false negative
rates for DSF Subscale optimum cutoff scores?

f) What are the positive and negative predictive
values for the DSF Subscale optimum cutoff scores?

Data Analysis Procedures

The differences between the four subsamples' (LD, EI,
LD/EI, and NE) Total Scale and Subscale standard scores were
examined using ANOVA. Post-hoc analyses (Tukey's HSD) were
performed to isolate where the differences exist.
Similarly, ANOVA was used to examine the differences in
Total and Subscale standard scores for the two recombined
subsamples (all EI and all not-EI). The effect of gender
and SES on Total and Subscale standard scores were also
analyzed using ANOVA. The impact of students' ADHD status

on Total Scale and Subscale standard scores was also
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explored using ANOVA and post-hoc analyses (Tukey's HSD).
The four Subscale scores were used as predictors of
membership (for the four subsamples and the two recombined)
by direct discriminant analyses, followed by chi-square
analysis.

Note that school psychologists usually choose a cut-off
score for decision-making, as opposed to using discriminant
analyses. Thus, as presented in Table 8, sensitivity and
specificity analyses were performed to test the efficiency
of various possible cutoff scores (Total Scale scores from
110 to 120, and Subscale scores from 10 to 16). Sensitivity
refers to the conditional probability of identifying an
emotional impairment on the DSF when it is in fact present
according to the IEPC (true positives). Specificity refers
to the conditional probability of rejecting an
identification of an emotional impairment on the DSF when it
is in fact not warranted according to the IEPC (true
negatives). Also of interest are analyses related to false
negatives (the conditional probability of rejecting an EI
identification on the DSF when EI is in fact present
according to the IEPC) and false positives (the conditional
probability of identifying EI on the DSF when EI is in fact
not present according to the IEPC). Lastly, the positive
and negative predictive values for the optimum total scale
cutoff score are also presented. The positive predictive
value refers to the percentage of children identified as EI

on the DSF who also later were found EI by the IEPC. The

42



Table 8.

Sensitivit : L Ficit 1 Predictive Value F ]

IEPC DSF SCORE AT DSF SCORE INDICES INDICES
DECISION | OR ABOVE BELOW
CUTOFF (EI) CUTOFF
(NOTE])
EI (a) Number (b) Number SENSITIVITY
(EIor identified as EI identified as not EI | Conditional Conditional
LD/EI) by both DSF and by DSF, but [EPC probability of probability of
IEPC determined EI identifying EI on the rejecting an EI
Valid Positive eligibility DSF when El is in identification on the
Invalid Negative fact present according | DSF when El is in
to the [EPC: fact present according
True Positives to
a the [EPC:
a+b
False Negative
—b
a+b
NOTEI (c)Number identified | (d) Number SPECIFICITY
(LD or Not | as EI by DSF, but identified as not EI | Conditional Conditional
Eligible) IEPC determined a by both DSF and probability of probability of
non-EI eligibility IEPC rejecting an EI identifying EI on the
Invalid Positive Valid Negative identification on the DSF when El is in
DSF when it is in fact | fact not present
not warranted according to the IEPC:
according to the [EPC:
True Negatives False Positive
—d _—
c+d c+d
TOTALS POSITIVE NEGATIVE
PREDICTIVE PREDICTIVE
VALUE VALUE
Conditional Conditional
probability of the probability of the
IEPC determining EI | [EPC rejecting EI
eligibility when the eligibility when the
DSF predicted EI DSF predicted not
a El
atc d
b+d

(Based on Gredler, 1997, p. 101)

negative predictive value refers to the percentage of

children identified as not-EI on the DSF who also later were

found not-EI by the IEPC.

These results will provide a

basis for comparing predicted group membership to actual
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group membership (in Table 9, the manner in which these

calculations relate to standard scores and IEPC eligibiilty

are presented for illustrative purposes only; i.e., these

data do not represent this study's total sample size nor

scores.)

In thi 1y illustrati ] e biects:

a = number
b = number
c = number
d = number
Calculations

(1)

(3)

(5)

True Positive (S8ensitivity):

—_—a

a+b

True Negative (Specificity):

—d

c +4d

of
of
of

of

EI or LD/EI at or above cutoff

EI or LD/EI below cutoff = 2

5

all not EI (LD and NE) at or above cutoff

all not EI (LD and NE) below cutoff = 8

8

13

71%

62%

Positive Predictive Value:

—a

a + c

10

2

50%
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(2) False Negative:
—b

a +

(4) False Positive:

b

2
7

29%

38%

5

(6) Neg Predictive Value:

—d

b +

d

8
10

80%
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CHAPTER 1V

RESULTS

Questions Related to Four IEPC Eligibility Groups

1. Is there a difference between the four IEPC
f}mmmmnunm_n,_nmx,_am_nzum_
b) the DSF Subscale scores?

The means and standard deviations of the DSF Total and
Subscale scores for the four subsamples are shown in Table
10. Oneway ANOVAs indicate significant differences for all
scores: Interpersonal Problems, F (3, 143) = 19.137, p <
.001; Inappropriate Behavior/Feelings, F (3, 143) = 13.86, p
< .001; Depression, F (3, 143) = 18.624, p < .001; Physical
Symptoms/Fears, F (3, 143) = 11.44, p < .001; and Total
Score, F (3, 143) = 21.85, p < .001. Thus, there are
significantly different DSF Total scores and DSF Subscale
scores for the four IEPC eligibility groups.

Tukey's HSD post-hoc analyses, shown in Table 11,
revealed that for all of the Subscale and Total scores,
there are two homogeneous subsets: 1) all of the EI students
(i.e., the EI and LD/EI subgroups) and 2) all of the not-EI
students (i.e., the LD and NE).

These findings prompted the following post-hoc

questions and analyses:



Table 10.

M i Standard Deviati in thesis) of the DSF

Scores for Four Subsamples
DSF SCORES LD EI LD/EI NE
(n = 63) (n = 29) (n = 20) (n = 35)
Interpersonal 10.68 14.45 14.40 10.46
Problems (2.61) (3.03) (3.23) (3.04)
Inappropriate 10.16 13.31 13.45 10.20
Behaviors/Feelings | (2.52) (3.29) (3.36) (2.63)
Depression 11.51 15.93 15.45 11.00
(3.06) (3.46) (3.93) (3.58)
Physical 10.19 13.28 13.40 10.09
Symptoms/Fears (2.39) (3.75) (4.25) (2.88)
Total 103.73 122.72 122.85 102.51
(12.51) (12.72) (16.63) (14.98)
Table 11.

DSF SCORES EI and LD/EI LD and NE
(n = 49) (n= 98)

Interpersonal Problems 1.000 0.990
Inappropriate 0.997 1.000
Behaviors/Feelings

Depression 0.944 0.935
Physical Symptoms/Fears 0.999 0.999
Total 1.000 0.986
Uses Harmonic Mean Sample Size = 31.025

Based on the Tukey's HSD post-hoc analyses, there is

justification for recombining the four groups into two

groups (all EI and all not-EI) based on similarities and
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differences of DSF Total and Subscale scores. In Table 12,
the two recombined groups (all EI and all Not-EI) are
described on the basis of sample size, gender, ethnicity,
age, grade, Full Scale IQ, Verbal IQ, Performance IQ,
socioeconomic status, and ADHD status. The all EI group has
a male to female ratio of roughly 3:1, whereas the all not-
EI group has a gender ratio of 8:5. Ethnicity is
homogeneous in both groups, with over 93% European American
membership. Mean age (roughly 8 % years) and mean grade
level (late second) are quite similar as well. Mean Full
Scale, Verbal, and Performance IQS range from 94 to 99. The
EI group had a higher proportion of students of low SES
(26.5%) than did the not-EI group (10.2%) [chi-squared
(1)=5.70, p<.05]. The ADHD status proportions ranged from
16 to 25% diagnosed, 12 to 14% evaluation recommended or in
progress, and 61 to 71% not ADHD, and these proportions did
not differ significantly for the two recombined groups [chi-
squared (2)=1.08, p> .05].

The means and standard deviations of the DSF Total and
Subscale Scores for these two recombined subsamples (all EI
vs. all not-EI) are presented in Table 13. Oneway ANOVAs
conducted on the two recombined subgroups again indicate
significant differences for all scores: Interpersonal
Problems, F (1, 145) = 58.02, p < .001; Inappropriate

Behavior/Feelings, F (1, 145)

42.11, p < .001; Depression,

F (1, 145) = 55.61, p < .001; Physical Symptoms/Fears, F (1,

48



Table 12.

o teristi ¢ the Two I bined Sampl

ALL EI ALL NOT-EI
(n = 49) (n = 98)
GENDER
$ male 73.5% 62.2%
$ female 26.5% 37.8%
ETHNICITY
$ European American 95.9% 93.9%
$ African American 0.0% 1.0%
$ Hispanic American 2.0% 4.1%
$ Other 2.0% 1.0%
AGE
mean 8.80 8.84
standard deviation 1.50 1.53
GRADE
mean 2.88 2.70
standard deviation 1.72 1.53
FULL SCALE IQ
mean 96.47 95.98
standard deviation 12.07 11.31
VERBAL IQ
mean 96.02 94.59
standard deviation 10.00 10.28
PERFORMANCE IQ
mean 97.71 99.00
standard deviation 12.07 13.83
SOCIOECONOMIC STATUS
% eligible for Medicaid 26.5% 10.2
ADHD STATUS
$ diagnosed ADHD 24.5% 16.3%
$ ADHD evaluation in progress/recommended 14.3% 12.2%
$ no ADHD diagnosis or evaluation 61.2% 71.4%
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Table 13.

M ) Standard Deviati g thesis) of ti
Scores for Two Recombined Samples

DSF Scores All EI All Not-EI

(n = 49) (n = 98)
Interpersonal Problems 14.43 (3.08) 10.60 (2.76)
Inappropriate Behaviors/Feelings 13.37 (3.28) 10.17 (2.55)
Depression 15.73 (3.63) 11.33 (3.25)
Physical Symptoms/Fears 13.33 (3.92) 10.15 (2.56)
Total 122.78 (14.28) | 103.30 (13.38)

145) = 34.73, p < .001; Total Score, F (1, 145) = 66.21, p <
.001. Thus, there are significant differences between the
recombined groups for all of the DSF Total and Subscale
scores, with the all EI sample consistently having higher
scores than the all not-EI group.

A review of the subscale means for each group (in
Tables 10 and 13) prompts the question of whether or not the
four subscales are distinctly different. The total sample's
intercorrelation coefficient for each subscale combination
is presented in Table 14. (Note that the values for the
total group are reported rather than subgroup correlations,
because the latter will tend to be reduced in size due to
the restricted range.) These data indicate that all six
subscale intercorrelation coefficients were statistically
significant.

To determine if these correlations were too high,

possibly indicating that there are not really four
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Table 14.

subscale Int lati “oefficients (Standard and
Corrected) for the Total Sample

Standard Corrected
Correlations for | Correlations for
Total Sample Total Sample
(n = 147) (n = 147)
Interpersonal Problems - .86%* .94x*
Inappropriate Behaviors/Feelings
Interpersonal Problems - .70* .79*
Depression
Interpersonal Problems - .75* .87*
Physical Symptoms/Fears
Inappropriate Behaviors/Feelings .55% .60*
Depression
Inappropriate Behaviors/Feelings .67* .76%
Physical Symptoms/Fears
Depression - .67* .77*
Physical Symptoms/Fears

Note: * indicates the correlation coefficient is significant at the 0.01
level (2-tailed).

dimensions in the instrument, the full sample correlations
were corrected for attenuation. First, internal consistency
reliabilities were computed from the present data set.

These reliabilities (IP=.89; IBF=.94; DEP=.87; PSF=.84)
compared favorably with those obtained for the DSF
standardization sample of teacher-rated 5-12 year old
students (IP .91; IBF=.94; DEP=.88; PSF=.88), and all
exceeded the .80 minimum suggested by Bracken (1987). The
corrected correlations are also presented in Table 14. The

finding that the Interpersonal Problems-Inappropriate
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Behaviors/Feelings corrected correlation (.94) is near 1.0
suggests these two scales may be measuring the same thing.
As all the other corrected correlations are below .9, the
other two subscales appear to be measuring different
constructs.

Questions Related to Gender and SES

groups on;
a) the DSF Total score?
b) the DSF Subscale scores?

The means and standard deviations of the DSF Total and

Subscale scores for students on the basis of gender (male or
female) and SES (Medicaid eligible or ineligible, which
corresponds to low SES and moderate to high SES,
respectively) are presented in Table 15. Mean DSF scores
for male students ranged from 10.81 (Physical
Symptoms/Fears) to 12.37 (Depression), and for female
students from 11.22 (Inappropriate Behaviors/Feelings) to
13.62 (Depression). The DSF Total scores for males were
108.4, and 112.42 for females. Oneway ANOVAS indicate non-
significant differences for all DSF scores on the basis of
gender: Interpersonal Problems, F (1, 145) = 1.814, p>.05;
Inappropriate Behaviors/Feelings, F (1, 145) = .002, p >.05;
Depression, F (1, 145) = 3.333, p > .05; Physical
Symptoms/Fears, F (1, 145) = 3.921, p > .05; and Total
Score, F (1, 145) = 1.949, p > .05. 1In sum, there are not
significant differences between male and female students on

the DSF Total and Subscale scores.
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Table 15.

M ) Standard Deviati g thesis) of the DSF

DSF Scores MALE FEMALE MEDICAID MEDICAID
(n = 97) (n = 50) ELIGIBLE INELIGIBLE
(n = 23) (n = 124%)
Interpersonal 11.61 12.40 13.67 11.56
Probleas (3.36) (3.42) (2.86) (3.39)
Inappropriate 11.25 11.22 12.96 10.92
Behaviors/Feelings (3.12) (3.30) (3.05) (3.12)
Depression 12.37 13.62 13.70 12.63
(3.72) (4.31) (4.05) (3.94)
Physical 10.81 11.98 12.17 11.03
Symptoms/Fears (3.29) (3.55) (3.22) (3.43)
Total 108.43 112.42 117.57 108.35
(15.86) (17.42) (14.87) (16.39)

As shown in Table 15, mean DSF Subscale scores for

Medicaid-eligible (low SES) students ranged from 12.17

(Physical Symptoms/Fears) to 13.70 (Depression), and for

Medicaid-ineligible (moderate to high SES) students ranged

from 10.92 (Inappropriate Behaviors/Feelings) to 12.63

(Depression).

Mean DSF Total scores were 117.57 for

Medicaid eligible students, and 108.35 for Medicaid

ineligible students.

Oneway ANOVAS indicate significant

differences for two of the Subscales and the Total score:

Interpersonal Problens,
Inappropriate Behaviors/Feelings, F (1,

.04; and Total Score,

F (1,

F (1,

145) =

7.055, p,

145) =

145) = 6.309, P < .05.

.05;

8.338, p <

In

contrast, significant differences were not found for the
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remaining two Subscales: Depression, F (1, 145) = 1.411, p >
.05; and Physical Symptoms/Fears, F (1, 145) = 2.186), p >
.05. Post-hoc tests were not performed because of the small
group sizes (note that there were only 23 Medicaid eligible
students in the entire sample). In brief, there were
significant differences in scores between the Medicaid
eligible (low SES) and Medicaid ineligible (moderate to high
SES) on the Interpersonal Problems, Inappropriate
Behaviors/Feelings, and Total scores, with the low SES
students consistently having higher scores. No such
differences were found between the two SES groups on the
Depression and Physical Symptoms/Fears Subscale scores.
Questions Related to ADHD-Status

ADHD-status groups (diagnosed,

.:Jia_s.pg_c_t_ed,_qr_ng_ngmmn%_)_qm

b) the DSF Subscale scores?

The means and standard deviations of the DSF total and
subscale scores for students grouped solely on the basis of
ADHD status (i.e., at the IEPC, the student was diagnosed
ADHD, or an ADHD evaluation was recommended or in progress,
or there was no diagnosis or evaluation of ADHD) are in
Table 16. Oneway ANOVAs indicate significant differences
only for the Inappropriate Behaviors/Feelings subscale, F
(2, 144) = 6.147, p < .01. Thus, there were not significant
differences between the three ADHD-status groups on the DSF
Total score and the DSF Subscale scores, with the exception

of the Inappropriate Behaviors/Feelings Subscale, for which
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Table 16.

M i Standard Deviati z thesis) of tI
Scores for Three ADHD-Status Subsamples

DSF SCORES ADHD ADHD SUSPECTED | NOT ADHD
DIAGNOSED (Evaluation in | (n = 100)
(n = 28) Progress or
Recommended)
(n = 19)
Interpersonal Problems 13.04 (3.65) 12.63 (2.77) 11.41 (3.34)
Inappropriate 12.25 (3.11) 12.95 (3.17) 10.63 (3.04)
Behaviors/Feelings
Depression 13.82 (3.67) 12.37 (3.17) 12.59 (4.15)
Physical Symptoms/Fears 12.23 (4.35) 11.95 (2.99) 10.77 (3.13)
Total 115.57(17.06) | 113.84(15.14) 107.40(16.12)
Table 17.

Tukey's HSD Significance Levels and Means for ADHD-Status
Groups in Homogeneous Subsets

ADHD STATUS

SUBSET FOR ALPHA=.05

SUBSET FOR ALPHA=.05

1 2
NOT ADHED (n =100) 10.63

ADHD DIAGNOSED (n =28) 12.25 12.25

ADHD SUSPECTED (n = 19) 12.95
SIGNIFICANCE .098 .649

Uses Harmonic Mean

Sample Size = 30.505

These findings prompted the following post-hoc

questions and analyses:
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Table 18 presents the means and standard deviations of
the DSF total and subscale scores for the total sample
recoded into four groups based on both EI and ADHD status
(e.g., EI and ADHD diagnosed/suspected; EI and not-ADHD;
not-EI and ADHD diagnosed/suspected; and not-EI and not-
ADHD). As shown below, mean DSF Subscale scores for the
EI/ADHD group were fairly uniform, ranging from 14.19
(Inappropriate Behaviors/Feelings) to 14.86 (Depression).
The EI/ADHD group's mean DSF Subscale scores showed more
variation, and ranged from 12.19 (Physical Symptoms/Fears)
to 15.58 (Depression). More uniformity in mean DSF Subscale
scores was again seen in the Not-EI/ADHD group, with scores
ranging from 10.24 (Physical Symptoms/Fears) to 11.92
(Depression). Lastly, the Not-EI/Not-ADHD group had mean
DSF Subscale scores which ranged from 9.90 (Inappropriate
Behaviors/Feelings) to 11.25 (Depression). DSF Total scores
for the four groups ranged from 102.29 (Not-EI/Not-ADHD
group) to 123.62 (EI/ADHD). Oneway ANOVAs indicate
significant differences for all scores: Interpersonal
Problems, F (3, 143) = 15.773, P < .001; Inappropriate
Behavior/Feelings, F (3, 143) = 14.546, p < .001;
Depression, F (3, 143) = 13.834, P < .001; Physical
Symptoms/Fears, F (3, 143) = 11.213, p < .001; and Total
Score, F (3, 143) = 17.801, p < .001. Thus, there are
significant differences on the DSF Total and Subscale scores

based on combined EI and ADHD status.
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Table 18.

M 1 Standard Deviati ‘in E thesis) of the DSF
Scores for Four EI/ADHD-Status Subsamples

DSF SCORES EI AND EI AND NOT-EI AND NOT-EI
ADHD NOT-ADHD ADHD AND NOT-
DIAGNOSED (n = 31) DIAGNOSED OR | ADHD
OR SUSPECTED (n = 69)
SUSPECTED (n = 26)
(n = 21)
Interpersonal 14.33 13.87 11.61 10.33
Problems (3.43) (3.35) (2.84) (2.67)
Inappropriate 14.19 12.35 11.08 9.90
Behaviors/Feelings (3.36) (3.24) (2.31) (2.60)
Depression 14.86 15.58 11.92 11.25
(3.61) (4.24) (2.88) (3.36)
Physical 14.29 12.19 10.24 10.16
Symptoms/Fears (4.34) (3.54) (2.31) (2.69)
Total 123.62 119.13 107.38 102.29
(16.32) (15.37) (13.01) (13.37)

Tukey's HSD post-hoc analyses generally supported the
earlier finding of homogeneous groupings based on EI status,
with the exception of two Subscales (namely, Inappropriate
Behaviors/Feelings and Physical Symptoms/Fears), as shown in
Tables 19 and 20. On the Inappropriate Behaviors/Feelings
(IBF) Subscale, the “Not-EI and ADHD" subsample and the “EI
and Not-ADHD” subsample comprised a homogeneous subset. On
the Physical Symptoms/Fears (PSF) Subscale, the “EI and
ADHD"” subsample was one subset, with the other three EI/ADHD
status subsamples comprising another homogeneous subset. 1In
sum, generally the variable that has the greatest

significance in terms of DSF Total and Subscale scores is
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Table 19.

Groups in Homogeneous Subsets for IBF Subscale Scores

EI/ADHD-STATUS SUBSET FOR SUBSET FOR SUBSET FOR
ALPHA = .05 | ALPHA = .05 | ALPHA = .05

NOT-EI and NOT-ADHD (n = 69) 9.90

NOT-EI and ADHD (n = 26) 11.08 11.08

EI and NOT-ADHD (n = 31) 12.35 12.35
BEI and ADHD (n = 21) 14.12
SIGNIFICANCE .365 .293 .056
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