DO THE BRIGANCE SCREENS
DETECT DEVELOPMENTAL AND
ACADEMIC PROBLEMS?*
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The Brigance Screens are a series of popular measures designed to quickly
detect children between two and seven years of age who may have de-
velopmental difficulties. With the exception of the Kindergarten form,
it is not known which score {out of a possible 100) is the best cutoff for
sensitively detecting children with possible problems while also minimiz-
ing over-referrals. In order to locate optimal cutoffs, 408 children be-
tween 21 and 48 months of age were recruited from sites representing
the geographic regions and demographic characteristics of the United
States. Each child was administered the appropriate Brigance Form and
a criterion battery that included measures of achievement, language,
adaptive behavior, and intelligence. Receiver Operating Characteristic
analyses were used to locate optimal cutoff scores for each form of the
Brigance. Using these cutoff scores, between 72% and 100% of children
with developmental difficulties were identified. At the same time, be-
tween 73% and 100% of children with normal development could also
be correctly identified. These values approach standards for screening
tests and suggest that the Brigance Screens are a valuable early detec-
tion tool, if appropriate cutoff scores are used.

The Brigance Screens are popular developmental and academic
screening tools administered annually to almost three-quarters of a mil-
lion children (Curriculum Associates, Inc., personal communication, De-
cember 15, 1995). Designed to identify those who appearto need early
special education or other intervention services such as Title I Reading
and Math, the Brigance Screens assess children between 21 months of age
through first grade. There are six separate instruments housed in three test
manuals: the Early Preschool Screen includes the Two-Year and Two-
and-a-Half-Year Forms (Brigance, 1990); the Preschool Screens includes
the Three-Year and Four-Year Forms (Brigance, 1985), and the K & 1
Screen-Revised includes the Kindergarten and First Grade Forms (Brigance,
1992). Each Form consists of eight to thirteen subtests that sample fine
and gross motor (in younger children only), expressive and receptive lan-
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guage, cognitive readiness, and academic skills. Table 1 includes a brief
description of the subtests across the various Forms. Most subtests assess
specific skills in a criterion-referenced manner (e.g., knowledge of all basic
colors, all letters of the alphabet, etc.).

To score the Brigance, skills are given numerical weights and then
totaled. The author suggests that scores below 70 to 75 (out of a possible
100 points) indicate a need for follow-up assessment. Use of local norms is
also encouraged. The problem with both approaches is that their accuracy
is unknown. What percentage of children who actually need special ser-
vices are detected? What percentage of normally developing children are
over-referred? The absence of ready answers to these questions suggests
the need for research that identifies optimal cutoff scores-those that have
the greatest power to discriminate children with and without probable
disabilities, thus rendering the most accurate decisions about screening
results. Such accuracy helps ensure that children who need early interven-
tion are correctly identified and that limited diagnostic resources are allo-
cated parsimoniously.

Accuracy in developmental screening is defined by sensitivity (the
percentage of children with disabilities who failed screening) and specific-
ity (the percentage of children with normal development who pass screen-
ing). The standards for sensitivity and specificity are that each figure should
approach 80% or higher. Less than 70% is considered poor (Barnes, 1982;
Frankenburg, 1974, Glascoe, 1991).

There have been several studies of the accuracy of the Brigance
Screens although these only extended to one of its six forms. Mantzicopoulos
and Jarvinen (1993) administered the Brigance Kindergarten Screen to
134 Indiana school children. Of those nominated for special class place-
ment or retention, only about two-thirds received scores less than 75 on
the Brigance (sensitivity = 67%). Of children without school difficulties,
most received Brigance scores of 75 or more points (specificity = 82%).
This suggests that a cutoff higher than 75 is needed.

McCarthy (1994) addressed the value of a higher cutoff by compar-
ing Brigance Kindergarten Screens on 191 students to their performance
nine months later on the MacMillan Reading Test. Such a comparison
would be expected to produce somewhat limited agreement between mea-
sures due to elapsed time and opportunities to acquire skills. Nevertheless,
76% of children who scored below 84 on the Brigance later performed
poorly on the MacMillan. At the same time, 86% of those who performed
well on the reading test received scores of 84 or higher.

In another study of the predictive accuracy of the Brigance, Bobo
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(1992) compared the performance of 457 children on the Brigance Kin-
dergarten Screen to their eligibility or lack of eligibility for special educa-
tion programs as determined six years later. She found the Brigance to
have high specificity because 91% of children without subsequent difficul-
ties received scores of 75 or above. Sensitivity in detecting children en-
rolled in special education was far lower at 49%. However, Bobo’s data
were presented in such a way that the effects of alternative cutoff scores
could be estimated: Raising the cutoff to 80 increased sensitivity to 67%
and lowered specificity to 78%, whereas a cutoff of 85 increased sensitivity
to 91% and lowered specificity to 70%.

Although two of the three studies on the accuracy of the Brigance
were predictive and not concurrent, all suggest that cutoffs other than
those listed in the Brigance manuals are needed for achieving rates of
sensitivity and specificity that approach standards for screening tests. Given
that existing studies only viewed the accuracy of the Brigance Kindergar-
ten Screen, there is clearly a need for research on the other forms. Thus
the goal of this study was to: (a) explore the accuracy of the recommended
cutoff score of 75 and; (b) determine whether alternative cutoffs would

ensure that all Forms of the Screens meet standards for screening test
accuracy.

METHOD
Sites

Four sites were selected to represent the broad geographic regions of
the United States: North (Plymouth, Massachusetts); Central (Denver,
Colorado which is within 250 miles of the geographic epicenter of the
U.S.); South (Tampa, Florida); and West (Carson City, Nevada). Two
sites (Plymouth and Carson City) are relatively small towns and Carson
City, although bordered by the larger city of Reno to the north, is other-
wise surrounded by rural areas. The remaining two sites were exclusively
urban. Within each site, a school was identified that had a balance of
children from high, middle and lower socioeconomic status (approximately
one-third of students participated in the federal free/reduced lunch pro-
gram). At each school, a single kindergarten and first grade classroom was
identified and students were recruited via consent letters sent to parents
by each child’s teacher. In order to ensure an adequate mix of upper, middle
and lower socioeconomic groups for younger children, two- through four-
year olds were recruited if they were siblings of any kindergarten or first
grade student in the target schools. In two sites, there were insufficient

Downloaded from aei.sagepub.com at PENNSYLVANIA STATE UNIV on May 12, 2016


http://aei.sagepub.com/

BRIGANCE SCREENS 91

numbers of younger siblings and recruitment was extended to children
attending preschool programs in the zone of the targeted elementary schools.
These preschool programs: (a) had federal or local subsidies; (b) served
children from varying socioeconomic backgrounds; and (c) were neither
oriented for special eduaction students nor exclusive of children with known
disabilities. Overall the recruitment procedures helped ensure that the
validation sample included children and families representative of the US
as a whole (as indicated by the Census of the United States, 1990).

Subjects

A total of 408 children participated in the study; an average of 102
at each site. They represented at least 80% of children in the targeted
classrooms. For all sociodemographic variables, distributions were similar
to those found in the US Census (1990) except as noted. Parents, 91% of
whom were mothers, had completed an average of 13.0 grades: 16% com-
pleted fewer than 12 grades, 33% attended through grade 12, 24% at-
tended but did not complete college, while 27% held college degrees. Sixty-
seven percent of parents were employed full or part-time and 65% were
married. Twelve percent were both unmarried and unemployed. Children
ranged in age from 21 - 84 months and 53% were boys. Free or reduced
lunches were provided to 30% of subjects or their sibling(s). Thirty-five
percent had not participated in educational programs such as preschool or
day care at any time prior to participating in the study. Racial and ethnic
backgrounds included: Caucasians (69%), Asian or other races/nationali-
ties (5%), African-American (6%), and Hispanic, (20%). These figures
were similar to US averageswith the exception of 11% more Hispanic par-
ticipants and 6% fewer African-American participants (Census of the
United States, 1990). Table 2 summarizes the characteristics of subjects
and their families.

Procedures

At each site, diagnosticians were recruited from among those em-
ployed by the public schools. In the Northern and Western sites, the diag-
nosticians were licensed psychological examiners or certified school psy-
chologists and in the remaining sites were master’s level educational diag-
nosticians. The majority of children were tested during late fall of 1994
through mid-winter of 1995. Children whose primary language was Span-
ish were tested exclusively in that language using standardized Spanish
directions; their parents were interviewed with Spanish versions of the
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Table 2: Characteristics of 408 Children and their Families

Characteristic N %
Family Income Indicators
Free/Reduced Lunch 127 31
Unsubsidized Lunch 281 69
Parent’s Education
Attended High School 66 16
High School Degree 133 33
Attended College 99 24
College Degree 110 27
Age (in months)
21-26 18 4
27-32 46 11
33-44 85 21
45.56 57 14
57-68 74 18
69+ 128 31
Site
South 114 28
West 112 27
North 114 28
Central 68 17

demographics questionaire and other measures. This involved 25 parent-
child dyads, comprising 6% of the study sample.

Measures

In addition to the age-appropriate form of the Brigance, each subject
was administered a broad battery of assessment-level tests. Assessment—level
tests are more thorough than screening tests but less rigorous than diagnostic
tests. They are used to identify areas of strength and weakness and and to help
focus the content of diagnostic evaluations when indicated. Because many
school systems use assessment—level measures as an initial response to screen-
ing failures, it is helpful to know how well screening tests compare to assess-
ment—level measures (Lichenstein & Ireton, 1984).

The particular battery used for this study was designed to assess the
same broad range of developmental skills sampled by the Brigance Screens,
i.e., expressive and receptive language, fine and gross motor, cognitive and
preacademic development. The battery was designed to produce a score in
each developmental domain in order to facilitate a careful view of the
strengths and weaknesses of each Brigance Screen.
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This battery included:

Slosson Intelligence Test-Revised (SIT). In order to determine which
children appeared to have cognitive delays, superior ability, or academic
difficulties, the SI'T was administered to each subject (Slosson, 1983; Jensen
& Armstrong, 1985). The SIT correlates highly with the Wechsler Intelli-
gence Scale for Children-Revised (Clarke & Scagliotti, 1989; Karnes &
Oehler, 1986), with the McCarthy Scale of Children’s Abilities (Bondy,
Constantino, Norcross & Sheslow, 1984), and with the Stanford-Binet
with which the average SIT score varies by an average of 1 point (Jensen
& Armstrong, 1985).

Child Development Inventory (CDI). Parents were asked to complete
the CDI, a parent-report measure of social, self-help, fine and gross motor
skills, expressive and receptive language, and academics for children 15
months to 72 months (Ireton, 1992). The Child Development Inventory is
a 1992 revision of the Minnesota Child Development Inventory— a 270
item measure that produces scores (pass/fail/advanced and age equiva-
lents) for fine and gross motor, social, self-help, expressive and receptive
language, and preacademic skills. The CDI has high levels of predictive
validity with correlations of .69 between CDIs administered at the begin-
ning of kindergarten with achievemnet tests administered at the end of the
year (Ireton, 1992). The CDI was administered by interview when parents
responded to offers of assistance in completing the questionaire; a Spanish
translation was used when needed.

Woodcock -Johnson Psychoeducational Battery: Tests of Achievement-Re-
vised (WJR). In order to assess basic academic and preacademic skills, several
subtests, all normed for young children, were selected from the WJR (Wood-
cock & Johnson, 1990). These subtests included the Letter-Word Identifica-
tion subtest as an indicator of reading and reading readiness, the Applied
Problems subtest as a measure of math and math readiness skills, and Dicta-
tion, a measure of grapho-motor and written language skills. These tests were
administered only to children 30 months or older.

Examiner/Teacher Ratings. As a further check on the validity of the
concurrent battery, diagnosticians were asked to state their perceptions of
children’s performance (for those less than kindergarten age). Specifically,
each examiner was asked to indicate whether they thought children quali-
fied for special education, Title 1, or gifted/talented services. For children
enrolled in kindergarten or first grade, teachers were asked to rate each
pupil as above average, average, or as having difficulty with school tasks.

Other. Demographic information was also collected on all subjects.
Data were analyzed using the Statistical Package for the Social Sciences.
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RESULTS

In order to assess the accuracy of the Brigance Screens, children were
grouped according to those who: 1) met criteria for special education place-
ment; 2) those who were candidates for Title 1 or other non-special edu-
cation services due to significant delays in academic and preacademic skills;
or 3) performed adequately for their age and grade placement. Special
education criteria were drawn from the Individuals with Disabilities Edu-
cation Act, the federal mandate that provides special eduction services.
Although criteria vary slightly across states, special education enrollment
does not differ markedly suggesting that slight differences in criteria do
not have a large impact on prevalence (Council for Exceptional Children,
1993). Table 3 shows the classification criteria. Of the 408 children, 71%
(N = 288) performed within normal limits, 12% (N = 51) met eligibility
criteria for special education services, and 17% were categorized as Title 1
Reading and Math eligible but not as meeting criteria for special education
(N = 69). Of the 51 special education candidates, 48 had speech-language
impairments with or without hearing impairment, 6 had learning disabili-
ties, 6 had mental retardation, 2 had autism or other developmental disor-
ders, and one had health impairments. Several children had more than

one disability.

Table 3. Criteria for Student Classification

Category Criteria
Special Education
Speech-Language Impaired Performance 2.0 standard deviations below the

mean on the listening comprehension and expres-
sive language subtests of the Child Development
Inventory
Mental Retardation IQ less than 74, and performance 2.0 standard
deviations below the mean on four or more subtests
of the Child Development Inventory
Specific Learning Disabilities  Performance 1 or more standard deviations below
IQ on the Reading, Math, or Written Language
Subtests of the Woodcock-Johnson
Other Children with previously established eligibility for
special education and currently receiving services
(e.g., hearing impairment, autism, physical disability)
Title 1 Eligible Scores on the Woodcock-Johnson>1 standard
deviation below average, i.e., standard scores less

than 85 but not special education eligible
Within normal limits None of the above
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Table 4 shows the median performance, ranges and standard devia-
tion of performance on the Brigance according to age. These reveal con-
siderable variability across Forms in terms of median performance. This is
in keeping with prior standardization research conducted sponsored by
the publisher (described in Glascoe, 1996). What the prior and current
findings suggest is that different cutoffs may be needed across Forms. Table
4 also reveals that the Brigance Screens conform to typical performance
trends: children of less educated parents tend to score lower than children
of more educated parents. This trend is corroborated by predictable varia-
tion to characteristics such as socioeconomic status, ethnicity and expo-
sure to preschool (Glascoe, 1996).

Using the original cutoff of 75, 46 children were detected out of the
120 children eligible for special education or Title 1 services (sensitivity =
38%) while 239 out of 288 children with normal development were cor-
rectly identified (specificity = 83%). When viewing accuracy at different
ages, none of the Brigance Forms approached ideal standards for both sen-
sitivity and specificity.

Table 4. Performance on the Brigance by Various
Demographic Characteristics

Age in months  21-26 27-32  33-44  45-56 57-68 69+  All Ages

Brigance Form 2Yr 21/2Yr 3Yr 4Yr K 1st
Range 61-100  28-100 31-100 54-100 53-100 44-100 28-100
Median 84 73 84 85 90 91 87
Standard 10.8 18.6 16.3 11.3 11.5 10.5 13.9
Deviation

Performance by Parents’ Level of Education

Less than High School (N = 66)

Range 63 28-72  34-100 67-94 53-94 59-94  28-100
Median 63 47 76 82 88 85 82
Standard - 19.5 18.2 10.1 13.1 9.3 15.8
Deviation

High School (N = 133)
Range 70-91  49-100 31-100 54.99 54-100 67-99 31-100
Median 77 72 84 80 83 90 85
Standard 10.7 16.1 19.2 14.3 12.9 9.0 14.5
Deviation

At least some college (N = 209)
Range 61-100 40-100 51-99 57-100 70-99 44-100 40-100
Median 85 77 86 88 93 95 90
Standard 10.1 17.2 10.8 10.1 7.6 11.7 12.3
Deviation
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In an effort to explore possible contributors to the Brigance’s limited
accuracy, the effects of children’s ages on performance were evaluated. It
was anticipated that children with recent birthdays (who were younger
than the average age per Form) might account for many of those who were
overidentified while those with later birthdays were more likely to be un-
detected). To assess this hypothesis, recency of birthday was used as a
dependent variable in an analysis of variance in which Brigance scores
were used as the predictor. Children with birthdays within the last six
months scored on the average nine points lower than did children with
less recent birthdays [F(1,407) = 23.107, p <.0001]. These findings sug-
gest that each Form of the Brigance requires more than one cutoff in order
to adjust for within age group differences.

Receiver Operating Curve (ROC) analyses were used to determine
which cutoff scores for each Form of the Brigance Screens best discrimi-
nated children eligible for Title 1 and special education services from those
who were developing normally. ROC involves computing pairs of sensitiv-
ity and specificity figures as the cutoff is raised and lowered (Murphy, et
al., 1987). Because of the substantial age-discriminating power of the
Brigance, separate cutoffs were identified for younger and older children
within each Form. Table 5 reveals the optimum cutoff that best discrimi-
nated children with and without difficuties. This showed that with revised
cutoffs, each Form of the Brigance Screens approached the suggested ac-
curacy standards for screening tests.

Finally, teacher/examiner ratings were intersected with the alterna-
tive cutoffs for the Brigance Screens. Of those children rated as below
average by teachers or examiners, 61% scored below the alternative cut-
offs on the Brigance. Of children rated as average or above average by
teachers or examiners, 75% scored above the alternative cutoffs. Overall,
the alternative cutoffs accurately reflected teacher/examiner ratings on

71% of the 408 subjects.

DISCUSSION

The lifetime value of early intervention is substantial, both for chil-
dren with disabilities and for those at-risk due to psychosocial disadvan-
tage (Barnett & Escobar, 1990). The profound nature of these benefits to
individuals and society makes early identification essential. Despite this,
there are numerous popular screening tests that fail to be sensitive and/or
specific detectors of developmental difficulties (Barnes, 1982; Glascoe, 1991;
Meisels & Provence, 1989). Unlike other countries, in the U.S. there is
little in the way of federal or professional regulation of screening test pub-
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Table 5. Cutoff Scores, Sensitivity and Specificity for Age-Appropriate
Forms of the Brigance in Detecting Children With and Without Delays

Form Age Cutoff Not At-Risk At-Risk and Special
Education Candidates
N detected %a N detected %b
2 Year 21-26 <67 16/16 100% 2/2 100%

2 1/2 Year 27-29 <67
30-32 <72 35/38 92% 6/8 75%

3 Year 33.36 <67
37-40 <83 47/62 76% 17/23 74%

41-44 <87

4 Year 45.50 <73
51-56 <88 31/42 74% 11/15 73%

Kindergarten 57-62 <83
63-68 <92 36/48 75% 20/26 77%

1st Grade 69.74 <80
74+ <93 60/82 73% 33/46 72%

*specificity = the number of children without difficulties who performed at or above Brigance
cutoffs, divided by the total number of children without difficulties, expressed as a per-
centage

bsensitivity = the number of children with difficulties who performed below Brigance
cutoffs divided by the total number of children with difficulties, expressed as a percentage
note. The over referral or false-positive rate is the difference between the ideal identifica-
tion rate of 100% and the test's specificity (e.g., for Ist graders, 100% - 73% = 27%).
Similarly, the under-referral or false-negative rate for the same group is the difference
between the ideal and actual sensitivity (100 - 72% = 28%).

lication (e.g., the Canadian Psychological Association [1991] attaches
criminal penalties and fines for noncompliance with standards). This means
that school personnel responsible for test selection must become well-in-
formed about the psychometric properties of measures and insist on those
that meet essential standards for screening test accuracy. The original cut-
offs established for the Brigance screens were found to be insensitive to
developmental problems in this study. However, changing the cutoffs for
each Form and for age groups within Forms, enabled the Brigance to ap-
proach standards for accuracy in screening tests. Overall, sensitivity was
found to be 72% to 100% across Forms while specificity ranged from 73%
to 100%. The findings suggests that the use of the cutoffs identified in this
study greatly improves the value of the Brigance in the early detection of
children with developmental problems.

Limitations in the current and prior research include a small sample
size in the 21 - 32 month range. This appears to explain the absence of
age-related effects on performance found for other ages and certainly ex-
pected for very young children. Additional research with this age group is
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needed. Continued research is needed to address other sampling limita-
tions, including the low number of African-American children. Finally,
future studies should compare the new cutoffs in comparison with a more
rigorous diagnostic test battery than that employed in the current study in
order to cross-validate and confirm the results.
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