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Abstract: This article reports on an analysis of the diagnostic accuracy of a new teacher rating scale designed to assist
in the identification of gifted preschool and kindergarten students. The Gifted Rating Scales–Preschool/Kindergarten
Form (GRS-P) is based on a multidimensional model of giftedness. An examination of the standardization sample
using diagnostic efficiency statistics provides support for the diagnostic accuracy of the GRS-P Intellectual Ability
and Academic Ability scales identifying intellectual giftedness, irrespective of the IQ cut score used to demarcate
giftedness. The present findings extend the analysis of the standardization sample reported in the test manual and pro-
vide additional support for the GRS-P as a gifted screening tool.

Putting the Research to Use: Identifying young gifted children is critical if we hope to develop educational inter-
ventions at the earliest possible time that support their optimal psychoeducational development. The present arti-
cle reports on the diagnostic validity of a new teacher rating scale developed to assist in the early identification of
preschool and kindergarten gifted students. The Gifted Rating Scales–Preschool/Kindergarten Form (GRS-P) is a
60-item teacher rating scale based on a multidimensional model of giftedness that is designed to be used as a
screening tool or as part of a comprehensive assessment protocol. The GRS-P is very effective as a diagnostic
instrument in identifying intellectual giftedness, irrespective of whether an IQ cutoff score of 115, 120, 125, or
130 is used to demarcate intellectual giftedness. The GRS-P holds promise as a first-stage screening test in the
early identification of preschool and kindergarten students of high potential. Early childhood, preschool, and
kindergarten teachers could use the GRS-P to screen entire classrooms of students or cohorts of students selected
for screening with the GRS-P based on early reading, precocious language development, complex play, or other
signs of early giftedness.
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There is universal support for the early identification
of, and intervention with, developmentally delayed

children at an early age (Guralnick & Bennett, 1987;
Meisels, 1989; Pfeiffer & Reddy, 1998). Increasingly,
educators are recognizing the benefits of early identifi-
cation and intervention for another special needs group,
preschool and kindergarten students who show
exceptionally high potential or ability (Borland &
Wright, 1994; Jackson, 2003; Morelock & Feldman,
1992; Pfeiffer, 2002).

Early recognition and appropriate educational
intervention for gifted preschool and kindergarten
students increases the probability of future extraordinary

achievement and reduces the risk for later social,
behavioral, emotional, and/or educational problems
(Harrison, 2004; Hodge & Kemp, 2000; Morelock &
Feldman, 1992; Pfeiffer & Stocking, 2000; Sankar-
DeLeeuw, 2002). However, many early childhood pro-
grams are not equipped to meet the needs of young
students with precocious intellectual and academic
abilities and/or special talents. Too few preschool and
kindergarten teachers are trained or have the resources
to identify or design effective programs that meet the
psychoeducational needs of the young gifted child
(Bloom, 1985; Hotulainen & Schofield, 2003; Jackson,
2003).



Accurate identification is one of the first, important
steps when planning services for gifted preschool and
kindergarten students. A recent survey of gifted experts
highlighted the identification process as a critical issue
facing the field (Pfeiffer, 2003). One reason for the dif-
ficulty in identifying young gifted students, in addition
to no consensus on a definition of giftedness, is that the
field has lacked technically sound screening instru-
ments to complement the IQ test, especially screening
tools designed for the young gifted child.

The IQ test is almost routinely used to determine
whether a student qualifies for early gifted placement
(Pfeiffer, 2002; Sparrow, Pfeiffer, & Newman, 2005).
Unfortunately, there are few scientifically sound, stan-
dardized screening instruments available to comple-
ment the IQ test in providing a more comprehensive
picture of a young student’s potential or actual perfor-
mance. Existing teacher rating scales suffer from seri-
ous technical shortcomings that limit their diagnostic
utility (Jarosewich, Pfeiffer, & Morris, 2002). Some
even suggest that teachers may be ill equipped to make
valid judgments about a young child’s intellectual
abilities (Ehrlich, 1986; Fatouros, 1986; Hadaway &
Marek-Schroer, 1992).

Recognizing the need for a technically sound
screening instrument to assist in the identification of
preschool and kindergarten students, Pfeiffer and
Jarosewich (2003) developed a new gifted rating scale,
the Gifted Rating Scales (GRS). The GRS includes a
Preschool/Kindergarten Form (GRS-P) for ages 4:0 to
6:11 and a School Form (GRS-S) for ages 6:0 to 13:11.
This article focuses exclusively on the GRS-P.

The present study reports on the diagnostic accuracy
of two scales of the GRS-P with the standardization
sample, which consists of preschool and kindergarten
students, ages 4:0-6:11 years. The analyses described in
this study have not been reported elsewhere and are
intended to extend the information reported in the user
manual and in a recent article by Pfeiffer, Petscher, and
Jarosewich (2005). A similar analysis of the diagnostic
accuracy of the GRS-S standardization sample for
students in Grades 1-8 appears in Gifted Child
Quarterly (Pfeiffer & Jarosewich, 2007).

Method

Participants

The test publisher, the Psychological Corporation,
provided the authors with the GRS-P standardization
sample data file. The full standardization sample

consisted of 188 boys and 187 girls. The age-group of
the sample was stratified within four 6-month age
bands: 4:00-4:5, 4:6-4:11, 5:0-5:5, 5:6-5:11, and one
12-month age band (6:0-6:11), with each age band
comprising 20% of the standardization population.
The GRS-P standardization sample was stratified to
approximate the U.S. population on essential demo-
graphic characteristics including race/ethnicity, parent
education level, and regional representation (U.S.
Bureau of the Census, 2000). For, example, 62.67% of
the sample was Caucasian, 16% African American, 16%
Hispanic, and 2.67% Asian American. Tables 4.1-4.3 in
the test manual provide data on the race/ethnicity, parent
education level, and regional representation of the GRS-
P sample stratified within the five age bands (Pfeiffer &
Jarosewich, 2003, p. 25).

A subsample from the total standardization sample
was used for the analysis of diagnostic accuracy of
the GRS-P. The subsample consisted of 126 children
from the standardization sample, which constituted
the entire standardization sample for which both
GRS-P and Wechsler Preschool and Primary Scale of
Intelligence–Third Edition (WPPSI-III) scores were
available (33.6% of the total standardization sample).
Fifty-four percent of the sample (n = 68) were male
and 46% (n = 59) were female. Seventy-seven percent
of the participants reported they were Caucasian (n =
98), followed by 13% African American (n = 16), 6%
Hispanic (n = 8), 3% Asian (n = 4), and 1% Native
American (n = 1). Table 1 provides a summary of the
study sample by race/ethnicity and age band.

Instruments

Gifted Rating Scales–Preschool/Kindergarten
Form. The GRS-P is designed for ages 4:0 to 6:11 and
consists of five scales with 12 items each for a total
of 60 items (Pfeiffer & Jarosewich, 2003). To facili-
tate compatibility, the GRS-P was colinked during
standardization with the new WPPSI-III. The items of
the GRS-P represent skills and behaviors develop-
mentally appropriate for preschool and kindergarten
students. The GRS-P yields raw score totals on all
five scales, which are converted to age-based T scores
and associated cumulative percentages.

The GRS-P is based on a multidimensional model
of giftedness that incorporates the Munich Model of
Giftedness and Talent (Zigler & Heller, 2000) and the
typology that appears in the U.S. Department of
Education Report, National Excellence: A Case for
Developing America’s Talent (Ross, 1993). Below is
a brief description of each of the GRS-P scales:
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• Intellectual Ability. This scale measures the young
child’s verbal and nonverbal mental skills and intel-
lectual competence (e.g., memory, problem solv-
ing, and mental speed).

• Academic Ability. This scale measures the young
child’s skill in dealing with factual and/or school-
related early childhood curriculum material.

• Creativity. This scale measures the young child’s
ability to think and/or produce unique, novel or
innovative thoughts or products (e.g., imaginative
play, original thinking).

• Artistic Talent. This scale measures the young child’s
potential for, or evidence of, ability in drama, dance,
drawing, singing, playing a musical instrument, and/or
acting.

• Motivation. This scale refers to the young child’s ten-
dency to enjoy challenging tasks and ability to work
well without encouragement. The motivation scale is
not viewed as a type of giftedness. The scale is
designed to measure the student’s level of drive, per-
sistence, and desire to succeed.

Each item is rated by the teacher on a 9-point scale
divided into three ranges: 1-3, below average; 4-6,
average; and 7-9, above average. The GRS-P manual
provides a classification system that indicates, based
on their T score, the likelihood that the preschooler or
kindergartener is gifted. The higher the child’s T
score on one or more of the gifted scales, the greater
the likelihood that he or she is gifted compared with
other preschool or kindergarten peers. A T score
below 55 (below 69%) indicates a low probability of
gifted, a score between 55 and 59 (69-83%) indi-
cates moderate probability, a score between 60 and 69

(84-97%) indicates high probability, and a score above
70 (98+%) indicates a very high probability.

Information on scale development is available in the
test manual (Pfeiffer & Jarosewich, 2003). Final item
selection was guided by factor structure, item mean
scores, item bias (parent education level, gender, and
ethnicity), and interrater and test-retest reliability. The
test manual reports coefficient alpha reliabilities that
range from .97 to .99 and standard errors of measure-
ment that range from 1.0 to 1.73 across the five scales
and five age ranges. Test-retest reliability coefficients
range from .84 on the Creativity scale at age 5:0-5:11 to
.97 on the Intellectual Ability, Academic Ability, and
Creativity scales at age 6:0-6:11. Interrater reliability
ranged from .70 for Artistic Talent to .80 for Academic
Ability and .84 for Intellectual Ability. The test manual
also provides evidence in support of internal structure
and convergent and divergent validity (Pfeiffer &
Jarosewich, 2003). More detailed information on the
psychometric qualities of the GRS-P appears in
Margulies and Floyd (2004) and Pfeiffer et al. (2005).

Wechsler Preschool and Primary Scale of Intelligence–
Third Edition. The WPPSI-III (Wechsler, 2002) is a
widely used measure of intellectual ability for preschool-
and kindergarten-age students (Sattler, 2001).
Considerable research supports the concurrent and pre-
dictive validity of earlier versions of the WPPSI scale
with children as young as 4 1/2 years of age (Kaplan,
1996; Kaplan, Fox, & Paxton, 1991; Schneider &
Gervais, 1991). The WPPSI-III consists of 14 subtests,
with seven verbal, five performance, and two processing
speed subtests. The overall IQ represents an index of
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Table 1
GRS-P Sample Demographics by Race/Ethnicity and Age Band

Age Band Group Caucasian African American Hispanic Asian Other

4:0-4:5 U.S. population 59.79 15.28 19.51 3.96 1.47
Sample 77.80 22.20 0 0 0

4:6-4:11 U.S. population 59.79 15.28 19.51 3.96 1.47
Sample 69.40 16.70 8.30 2.80 2.80

5:0-5:5 U.S. population 62.79 16.01 16.15 3.79 1.25
Sample 80.80 11.50 7.70 0 0

5:6-5:11 U.S. population 62.79 16.01 16.15 3.79 1.28
Sample 82.10 7.10 7.10 3.60 0

6:0-6:11 U.S. population 62.79 16.01 16.15 3.79 1.28
Sample 78.60 10.70 3.60 7.10 0

Source: U.S. Bureau of the Census. (2000).
Note: n = 75 for each age band.



general mental ability. The manual reports evidence of
high subtest reliability (.83- .95), internal consistency,
test-retest stability, and validity (Wechsler, 2002).

Procedure

The diagnostic accuracy of the GRS-P was calcu-
lated applying diagnostic efficiency statistics for both
the GRS-P Intellectual Ability and Academic Ability
scales, using T cut scores set at 55, 60 and 70, and
WPPSI-III Full Scale (FS) IQ scores of 115, 120, 125,
and 130. GRS-P T scores of 55, 60, and 70 were
selected because the GRS classification system pro-
poses that a T score between 55 and 59 (69-83%) indi-
cates a moderate probability of giftedness, a T score
between 60 and 69 (84-97%) indicates a high probabil-
ity of giftedness, and a T score of 70 and above (98+%)
indicates a very high probability of giftedness (Pfeiffer
& Jarosewich, 2003). WPPSI-III FS IQ cut scores were
set at 115, 120, 125, and 130 because authorities in the
gifted field, state regulations for gifted education, and
state and local gifted officials have not reached consen-
sus on where to operationally “draw the line” in demar-
cating intellectually gifted. This is especially true
among the very young, where developmental issues and
a greater concern for inclusiveness and not missing
potentially gifted young students are prevailing consid-
erations (Morelock & Feldman, 1992; Pfeiffer, 2002;
Stephens & Karnes, 2000). Four different IQ cut scores,
ranging from 115 (1 SD above the mean) to 130 (2 SD
above the mean), provide four different proxies for
intellectual giftedness. Including four different IQ cut
scores provides a more comprehensive diagnostic pic-
ture of how well the GRS-P works when compared
with the WPPSI-III.

We computed five diagnostic efficiency statistics to
provide multiple perspectives on the diagnostic accu-
racy of the GRS-P. The sensitivity (SE) of a test, also
known as the true positive rate, is the proportion of
people who have the attribute (in this particular case,
intellectual giftedness operationally defined as IQ ≥
115, 120, 125 and/or 130) who are correctly detected by
the test, applying T scores of 55, 60, and 70. The speci-
ficity (SP) of a test is the proportion of people who do
not have the attribute (i.e., not intellectually gifted) who
are correctly identified by the Intellectual Ability scale
and/or Academic Ability scale of the GRS-P as not
gifted. One can combine the sensitivity and specificity
into a single index called the likelihood ratio (LR+),
which is mathematically defined as the sensitivity
divided by (1 – specificity) (also known as the false
positive rate). The likelihood ratio is an index of the

accuracy of a test and depicts what the odds are that a
positive test result (e.g., GRS-P T score above 60)
comes from a young student who is, in fact, gifted.
When the LR+ is 1.0 or approximates 1.0, the test is not
diagnostically useful because it does not contribute to
making an accurate classification (Streiner, 2003). In
addition to the LR+, there is an equivalent formula for
a negative test result, the LR–. It is mathematically
defined as the specificity divided by (1 – sensitivity)
(also known as the false negative rate).

The overall correct classification (OCC) is the
True Positive + True Negative divided by N. The
OCC incorporates both sensitivity and specificity into
an overall index of diagnostic accuracy. The five
diagnostic statistics SE, SP, LR+, LR–, and OCC
were selected because none are affected by base rate
or prevalence (Meehl & Kline, 1988; Streiner, 2003),
which must be considered when measuring the diag-
nostic accuracy of a test with a low prevalence phe-
nomenon such as giftedness.

We also ran receiver operating curve (ROC) analy-
ses, which graphically depict the diagnostic accuracy
across the entire range of standard scores on the
GRS-P. The ROC analysis graphs the sensitivity and
1-specificity associated with each possible cut score
on the test. The area under the curve (AUC) value
describes the classification fit with a score of 1.0 rep-
resenting a perfect fit, a score of 0.5 chance-level
diagnostic prediction, and a score of less than 0.5 a
below-chance prediction. The AUC, like sensitivity,
specificity, and the likelihood ratio, is not influenced
by the prevalence or base rate. It is considered a suf-
ficient means to communicate effect size to audiences
(Hsu, 2002; Swets, 1988).

Results

Diagnostic Efficiency Values

Table 2 provides a summary of the five diagnostic
efficiency values (i.e., sensitivity, specificity, overall cor-
rect classification, LR+, and LR–) for GRS-P
Intellectual and Academic Ability T scores of 55, 60,
and 70, and WISC-IV FS IQ scores ≥ 115, ≥ 120, ≥ 125
and ≥ 130.WISC-IV FS IQ scores were set at 115, 120,
125, and 130, as mentioned earlier, to provide the reader
with multiple perspectives from which to evaluate the
diagnostic accuracy (and usefulness) of the GRS-P.

Diagnostic Accuracy When FSIQ ≥ 115. The first set
of GRS-P diagnostic efficiency values was calculated
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based on intellectual giftedness represented as a FSIQ ≥
115. As mentioned earlier, test sensitivity is the propor-
tion of children who are intellectually gifted based on a
given IQ score and who are correctly identified by the
GRS-P Intellectual Ability and/or Academic Ability
scale. A T score of 55 on both the Intellectual or
Academic scales yielded the highest sensitivity (.83 and
.81, respectively). In other words, the majority of the
preschool and kindergarten sample who obtained FSIQ

scores ≥ 115 also obtained T scores ≥ 55. In contrast, a
T score of 70 on both the Intellectual and Academic
scales yielded low sensitivity (.21 for both scales).

Test specificity is the proportion of children who 
are not intellectually gifted (again, in this instance
based on FSIQ ≥ 115) and who are correctly identified
by the GRS-P Intellectual Ability and/or Academic
Ability scale as not gifted. A T score of 70 on both the
Intellectual and Academic scales yielded the highest
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Table 2
Results of Diagnostic Efficiency Statistics: WPPSI-III IQ ≥≥ 115, ≥≥ 120, ≥≥ 125, and ≥≥ 130

Sensitivitya Specificityb OCCc LR+d LR–d

WPPSI Full Scale (FS) IQ ≥ 115
Intellectual Ability Scale

GRS T score 55 .83 .61 .68 2.13 3.59
GRS T score 60 .67 .87 .73 5.15 2.63
GRS T score 70 .21 .96 .72 5.25 1.22

Academic Ability Scale
GRS T score 55 .81 .63 .69 2.25 3.32
GRS T score 60 .57 .81 .70 3.00 1.88
GRS T score 70 .21 .96 .73 5.68 1.22

WPPSI FSIQ ≥ 120
Intellectual Ability Scale

GRS T score 55 1.00 .50 .54 2.00 0.50
GRS T score 60 .73 .65 .65 2.09 2.41
GRS T score 70 .27 .92 .84 3.38 1.26

Academic Ability Scale
GRS T score 55 .91 .52 .52 1.90 5.78
GRS T score 60 .55 .70 .65 1.83 1.56
GRS T score 70 .27 .92 .85 3.38 1.26

WPPSI FSIQ ≥ 125
Intellectual Ability Scale

GRS T score 55 .94 .52 .57 1.96 8.67
GRS T score 60 .77 .68 .68 2.41 2.96
GRS T score 70 .29 .93 .84 4.14 1.31

Academic Ability Scale
GRS T score 55 .88 .54 .55 1.91 4.50
GRS T score 60 .65 .73 .68 2.41 2.09
GRS T score 70 .29 .93 .83 4.14 1.31

WPPSI FSIQ ≥ 130
Intellectual Ability Scale

GRS T score 55 1.00 .50 .54 2.00 .50
GRS T score 60 .73 .65 .65 2.09 2.41
GRS T score 70 .27 .92 .84 3.38 1.26

Academic Ability Scale
GRS T score 55 .91 .52 .52 1.90 5.78
GRS T score 60 .55 .70 .65 1.83 1.56
GRS T score 70 .27 .92 .85 3.38 1.26

Note: WPPSI-III = Wechsler Preschool and Primary Scale of Intelligence–Third Edition; GRS = Gifted Rating Scales.
a. Sensitivity = the ability of a test to yield a positive test result for a person who has the attribute or condition.
b. Specificity = the ability of a test to yield a negative result for a person who does not have the attribute or condition.
c. OCC = overall correct classification; a composite index of the diagnostic accuracy of the test.
d. LR = likelihood ratio; depiction of what the odds are that a positive test result comes from a person with the attribute (LR+) and the
odds that a negative test result comes from a person without the attribute (LR–).



specificity (.96 for both scales). In other words, almost
none of the sample who obtained FSIQ scores ≤ 115
also obtained T scores of ≥ 70 (e.g., only 3 of the 126
participants obtained a FSIQ ≤ 115 and a T score ≥ 70
on the GRS-P Academic Ability scale). T scores of 60
and 55 both generated moderately high test specificity
(.87 and .81, and .61 and .63, respectively).

OCC is a composite index of the diagnostic accu-
racy of a test. The OCC is calculated as the True
Positive + True Negative divided by N. For all six T
scores, with a FSIQ ≥ 115, the OCC indexes were
similar and moderately high (.68-.73); the four high-
est OCC were Intellectual Ability and Academic
Ability T scores of 60 or 70.

The likelihood ratio is another index of the test’s
accuracy and depicts what the odds are that a positive
test result comes from a student who is gifted (LR+)
and a negative test result comes from a student who is
not gifted (LR–). The LR+ was substantial for all six T
scores, with three yielding scores in the 5+ range (i.e.,
it is more than five times as likely for students with T
scores at this level or above to have IQ ≥ 115). The LR–
was significant and substantial for three of the six 
T scores; Intellectual Ability and Academic Ability 
T scores of 55 yielded scores in the 3+ range.

Diagnostic Accuracy When FSIQ ≥ 120. The second
set of GRS-P diagnostic efficiency values were calcu-
lated based on intellectual giftedness represented as
FSIQ ≥ 120, 5 scale score points higher than the above
IQ cut score. Recall that we are examining multiple IQ
cut scores ranging from 115 to 130 to provide a more
comprehensive test of the diagnostic accuracy of the
GRS-P. A T score of 55 on Intellectual Ability (.93) and
Academic Ability (.89) yielded the highest sensitivity,
similar to the findings when the IQ was set ≥ 115. A T
score of 70 using either the Intellectual or Academic
Ability scale yielded the lowest sensitivity (.21 and .29,
respectively), again consistent with the IQ set ≥ 115.

A T score of 70 on Intellectual Ability and Academic
Ability provided the highest specificity (.96 for both),
and a T score of 55 on Intellectual Ability and Academic
Ability yielded the lowest specificity (.67 and .59,
respectively). These findings for test specificity at IQ ≥
120 are consistent with when the IQ was set ≥ 115.

The OCC for the six T scores ranged from .62
(Academic Ability T score of 55) to .81 (Academic
Ability T score of 70). Four of the T scores yielded
high OCC scores in the .7-.8 range. The LR+ was
substantial for all six T scores, with the Academic
Ability T score of 70 yielding an LR+ of 7.25 and the
Intellectual Ability T score of 70 yielding an LR+ of

5.25. The LR– was substantial for four of the six T
scores; the Intellectual Ability T score of 55 yielded
an LR– of 9.57, and the Academic Ability T score of
70 yielded an LR– of 5.36. The overall pattern of
results for the diagnostic accuracy of the GRS-P is
similar for IQ 115 and IQ ≥ 120.

Diagnostic accuracy when using FSIQ ≥ 125. The
third set of GRS-P diagnostic efficiency values were cal-
culated on the basis of intellectual giftedness repre-
sented as FSIQ ≥ 125. A T score of 55 using either the
Intellectual Ability (.94) or Academic Ability (.55) scale
yielded the highest sensitivity. A T score of 70 for both
the Intellectual and Academic Ability scales yielded the
lowest sensitivity (.29 for both). These test sensitivity
findings are similar to those reported above for FSIQ ≥
115 and ≥ 120. A T score of 70 for both the Intellectual
and Academic Ability scales yielded the highest test
specificity (.93 for both), whereas a T score of 55
yielded the lowest specificity (.52 for Intellectual
Ability, .54 for Academic Ability). T scores of 60 for
both the Intellectual and Academic Ability scales fell
within the midrange for both test sensitivity and speci-
ficity (.65-.77).

The OCC index was high with a T score of 70 (.84
for Intellectual Ability; .83 for Academic Ability) and
moderately high with a T score of 60 (.68 for both). The
OCC was low, however, with a T score of 55 (.57 and
.55). The LR+ was substantial for a T score of 70 (more
than 4 for both the Intellectual and Academic Ability
scales); the other four T scores yielded significant
although not as substantial an LR+ index (1.91-2.41).
The LR– or false negative rate was substantial for an
Intellectual and Academic Ability T score of 55 (8.67
and 4.50, respectively). A T score of 60 generated a sig-
nificant but not substantial false negative rate (2.96 and
2.09 for Intellectual and Academic Ability). However, a
T score of 70 for both Intellectual and Academic Ability
produced a false negative rate not much better than
chance.

Diagnostic accuracy when Using FSIQ ≥ 130. The
final set of GRS-P diagnostic efficiency values was cal-
culated on the basis of intellectual giftedness repre-
sented at FSIQ ≥ 130, which is a cut score two SD above
the mean (top 5%). A T score of 55 for both the
Intellectual Ability and Academic Ability scales yielded
the highest test sensitivity (1.0 and .91, respectively). In
other words, every preschool and kindergarten student
who obtained a FSIQ score ≥ 130 obtained a T score of
55 or higher on the GRS-P Intellectual Ability scale. 
In contrast, test sensitivity was low for a T score of
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70 (.27 for both scales) and intermediate for a T score 
of 60 (.73 for Intellectual Ability; .55 for Academic
Ability).

A T score of 70 yielded the highest test specificity
(.92 for both the Intellectual Ability and Academic
Ability scales). A T score of 60 yielded test specificity
values of .65 for Intellectual Ability and .70 for
Academic Ability, whereas a T score of 55 generated
the lowest test specificity values (.50 for Intellectual
Ability, .52 for Academic Ability). The overall correct
classification was highest for a T score of 70 (.85 for
Intellectual Ability; .85 for Academic Ability) and mod-
erately high for a T score of 60 (.65 for both scales).
The overall correct classification was low with a T score
of 55 (.54 and .52), consistent with the overall correct
classification results when FSIQ ≥ 125.

The LR+ or false positive rate was substantial for a
T score of 70, with the LR+ index 3.38 for both scales.
In other words, it is almost four times as likely for
students with T scores ≥ 70 on either the Intellectual
Ability or Academic Ability scale to have IQ ≥ 130. T
scores of 55 and 60 also yielded substantial indexes
(1.83-2.09). The LR– was substantial for a T score of 55
on the Academic Ability scale (5.78) but not for
Intellectual Ability (0.50). LR– was not significant for
four of the six T scores when FSIQ ≥ 130.

Receiver Operating Curve Values

The ROC analysis for the GRS-P Intellectual Ability
and Academic Ability scales performed significantly
above chance at each of the four FSIQ scores, 115, 120,
125 and 130 (see Figure 1). For FSIQ ≥ 115, the esti-
mated AUC for both Intellectual Ability and Academic
Ability was 0.79 (SEM = 0.04, p < .001) with a 95%
confidence interval of 0.71 to 0.87 for FSIQ ≥ 115. In
other words, 79% of students in a population who are
intellectually gifted would be identified as gifted based
on the screening test. For FSIQ ≥ 120, the estimated
AUC for Intellectual Ability was 0.82 (SEM = 0.04, p <
.001) with a 95% confidence interval of 0.74 to 0.90;
the estimated AUC for Academic Ability at the same IQ
cut score was 0.81 (SEM = 0.04, p < .001) with a 95%
confidence interval of 0.74 to 0.89. For FSIQ ≥ 125, the
estimated AUC for Intellectual Ability was 0.78 (SEM =
0.05, p < .001) with a 95% confidence interval of 0.72
to 0.90; the estimated AUC for Academic Ability was
0.81 (SEM = 0.05, p < .001) with a 95% confidence
interval of 0.72 to 0.90. Finally, for FSIQ ≥ 130, the
estimated AUC for Intellectual Ability was 0.76 (SEM =
0.07, p < .01) with a 95% confidence interval of 0.63 to
0.89; the estimated AUC for Academic Ability was 0.80

(SEM = 0.06, p < .01) with a 95% confidence interval
of 0.69 to 0.91.

Recall that the AUC is a type of effect size (Hsu,
2002; Swets, 1988). As Figure 1 depicts, irrespective
of the FSIQ cut score, the ROCs for Intellectual
Ability and Academic Ability fall far above the diag-
onal line, which represents chance-level prediction.
In other words, both the GRS-P Intellectual Ability
and Academic Ability scales work exceptionally well
in predicting intellectual giftedness.

Discussion

The present study investigated the diagnostic accu-
racy of the Intellectual Ability and Academic Ability
scales of the GRS-P with a subset of the standardiza-
tion sample. The findings reported in this article are
intended to extend information available in the test
manual and published elsewhere (Margulies & Floyd,
2004; Pfeiffer et al., 2005).

The results of this investigation confirm that the
GRS-P works quite well in identifying intellectual gift-
edness among preschool and kindergarten students.
Designed as a screening instrument, the GRS-P demon-
strates compelling evidence of criterion-referenced
validity. The test was able to do what it is intended to
do, specifically, identify young children who are intel-
lectually gifted as “test-positive” and those young
children who are not intellectually gifted as “test-
negative.” The results of five diagnostic efficiency tests
and ROC analyses confirm that the GRS-P is accurate
in identifying intellectual giftedness. This proved to be
true irrespective of whether intellectual giftedness was
operationally defined by a FSIQ cut score ≥ 115, 120,
125 or 130, using T cut scores of 55, 60, and 70.

All analyses of the AUC for both the Intellectual
Ability scale and Academic Ability scale yielded highly
significant results; the GRS-P performed significantly
above chance at all four IQ cut scores. Furthermore, the
overall correct classification values were significant at
all four IQ cut scores (OCC in the high .70s for IQ ≥
115; in the .80s for IQ ≥ 120 through 130).

The sensitivity and specificity of a test is not an
absolute value. Test sensitivity and test specificity
will vary with the samples on which they are based
and with the critical cut score values chosen (Verhulst
& Koot, 1992). The sample used for the present
study was part of the standardization sample, which
was stratified to approximate the U.S. population on
important demographic characteristics including
race/ethnicity, parent education level, and regional
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representation (Pfeiffer & Jarosewich, 2003). However,
cross-validation studies would corroborate the findings
in support of the diagnostic accuracy and criterion-
referenced validity of the GRS-P.

In addition to cross-validation studies with different
samples, future research may want to use alternative
criteria to operationally define intellectually gifted. We
posited that the FSIQ was a reasonable proxy for
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intellectual giftedness; other investigators may want to
use alternative criteria such as developmental measures
of language ability (Maxwell, 1995), complexity of play
(Kitano, 1985), early reading (Sankar-Deleeuw, 2002), or
nonverbal measures of intelligence (Bernal, 2002; Ford,
Harris, Tyson, & Trotman, 2002; McCallum, Bracken, &
Wasserman, 2001; Shaunessy, Karnes, & Cobb, 2004).

Future studies may also want to extend the present
research by validating the other GRS-P scales. This will
not be an easy task, because there are few gold standard
criterion measures for creativity or artistic ability.
Small-scale studies using ratings by a panel of artists of
the art work of preschool and kindergarten students and
scores on the Figural Form B of the Torrence Test of
Creative Thinking provided preliminary validation for
the Artistic Talent and Creativity scales (Pfeiffer &
Jarosewich, 2003). However, considerably more work
is needed to validate these two gifted scales.

Although infrequently reported in psychology or
education journals, the validity of a test should include
reporting its diagnostic performance (Cohen, 1988;
Streiner, 2003). Test sensitivity, specificity, and overall
correct classification are now regularly reported in
medical journals (Verhulst & Koot, 1992). It is impor-
tant to remember that test sensitivity can only be
increased at the expense of test specificity, and test
specificity can only be increased at the expense of test
sensitivity (Swets, 1988). Unfortunately, there is no
way that one can improve both the sensitivity and the
specificity at the same time. The score selected to rep-
resent the dividing line between gifted and not gifted
(the cut score) is, we recognize, somewhat arbitrary. We
act as if giftedness is a truly dichotomous state, when,
in fact, giftedness lies on a continuum, varying from
clear absence of giftedness to obvious presence of gift-
edness (like many diseases in medicine; e.g., hyperten-
sion, hyperlipedemia, obesity, spina bifida; Brenner &
Gefeller, 1997; Chinchilli, 1983). Different practical,
philosophical, political, and even economic factors
argue for different cutoff points, and changes in the cut-
off score will affect the sensitivity of any screening test.

The predictive value of a test is affected by the par-
ticular cut score that is used and also by the base rate of
the disorder or condition of interest in the population
(Glaros & Kline, 1988). When the base rate is low, the
predictive value of a negative test result will be greater
than the predictive value of a positive test result. That is,
when the disorder or condition of interest is relatively
rare, a positive test finding is typically not useful in con-
firming its presence (Cronbach, 1984; Meehl & Kline,
1988). For example, for the sake of illustration, assume
that giftedness is a truly dichotomous phenomenon and,

further, imagine that we know that the base rate in the
school population for intellectual giftedness is 5%. The
GRS-P has a sensitivity of .73 and a specificity of .65
with a cut score of T ≥ 60 (again, assuming a 5% preva-
lence rate). Consider that the population of a school dis-
trict is 10,000. In this example, with a prevalence rate
of 5%, we can assume that 500 students are intellectu-
ally gifted and 9,500 are not. Of the 500 gifted students,
the GRS-P will identify correctly 365 (73%) using a cut
score of T ≥ 60. Similarly, of the 9,500 not-gifted
students in the school district, 6,175 (65%) will obtain a
“normal range” T score on the GRS-P (in this instance,
T ≤ 60). Now let us use a different cut score but assume
the same 5% prevalence rate. The GRS-P has a sensitiv-
ity of .27 and a specificity of .92 when using a cut
score of T ≥ 70 (and the same 5% prevalence rate).
Considering the same 500 gifted students, the GRS-P
will now identify correctly only 135 (27%); however,
8,740 (92%) of the same 9,500 not-gifted students will
now obtain a “normal range” T score on the GRS-P. As
this example illustrates, the sensitivity and specificity
(and overall predictive value) of the GRS-P or any test
varies with the cut score and prevalence rate.

As mentioned earlier, a number of authors suggest
that teachers may not be able to make valid judgments
about a young student’s intellectual abilities (Ehrlich,
1986; Fatouros, 1986; Hadaway & Marek-Schroer,
1992). The present study lends empirical support to the
view that teachers are able to provide valid ratings on
the academic and intellectual abilities of young students.
Furthermore, recent research indicates that there are no
age differences across the 3-year age span 4:0-6:11 on
any of the GRS-P scales and gender differences on
only one of the five scales (Artistic Talent). This same
research found small but statistically significant
race/ethnicity differences with Asian American students
rated, on average, 1.5 scale score points higher than
Whites and Native Americans, and on average, 7 points
higher than African American and Hispanic students
(Pfeiffer et al., 2005). Of course, every test is culturally
loaded to some extent (Barona & Pfeiffer, 1992;
Flanagan, McGrew, & Ortiz, 2000; Rushton & Jensen,
2005). The GRS-P does not appear to be strongly cultur-
ally loaded with average differences across racial/ethnic
groups in the 1.5-7.0 point range, all less than 1 SD.

One limitation of the study is the small number of
typically underrepresented gifted minority group
students in the sample (African American, n = 16; Asian,
n = 4; Hispanic, n = 8; Native American, n = 1). It would
be imprudent to draw any conclusions in terms of
race/ethnicity. We hope that future studies explore the
impact of race/ethnicity and other relevant sociocultural
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and family factors on the effectiveness of the GRS-P as
a gifted screening test.

The present research underscores that the GRS-P
holds potential as a new screening test that can assist in
the identification of gifted preschool and kindergarten
students. The need to identify and intervene with gifted
children at an early age is critical if we hope to improve
their chances for optimal development. The gifted field
is rightfully concerned with fair and equitable identifi-
cation practices, in part because of a history of under-
representation of African American, Hispanic, and
Native American students in gifted education programs
(Ford, 1998; Ford & Whiting, in press; Gridley, Mucha,
& Hatfield, 1995; Pfeiffer, 2002). When used as part of
a comprehensive gifted assessment, the GRS-P appears
to hold promise in ensuring that no young child with
promise will inadvertently be excluded from being
identified in terms of his or her probability of being
intellectually or academically gifted.
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