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ABSTRACT
The underrepresentation of ethnic minority students in
programs for gifted and talented students is often a result
of the identification process. Concerns have been raised
through the years about the appropriateness of using
standardized tests, especially standardized intelligence
tests, with ethnic minority students (Maker, 1996; Richert,
1987). The problems with the use of standardized intelligence
tests with ethnic minority students increase the difficulty
of identifying gifted students from those populations.
Therefore, the underrepresentation of ethnic minority
students will persist unless more reliable and valid measures
that tap into the intellectual strengths of diverse
populations are developed. The DISCOVER assessment developed
by Maker, Rogers, and Nielson (1992) seems to hold greater
promise than other assessments for identifying ethnic
minority students for placement in programs for the gifted.
Therefore, the purpose of this study was to examine the
comparative validity of the DISCOVER assessment, based on a
contemporary theory of human ability, and two commonly
administered standardized tests of intelligence, based on
traditional views of intelligence, for the purpose of
identifying gifted ethnic minority students.
The DISCOVER assessment ratings and standardized scores
from the WPPSI-R or WISC-III and the Raven Coloured
Progressive Matrices of 34 participants in a large
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Southwestern school district were used to conduct the
comparative validity analysis. Six research questions guided
this study. The comparative validity was analyzed through (a)
intercorrelations to determine construct validity, (b)
correlations between methods of assessment to determine the
presence or lack of relationship(s), and (c) the predictive
validity of the DISCOVER activities.
The results of the intercorrelation, correlation, and
multiple regression analyses allowed this researcher to
conclude that the WPPSI-R or WISC-III and the Raven Coloured
Progressive Matrices were not comparable to the DISCOVER
assessment for the purpose of identifying gifted ethnic
minority students. The DISCOVER assessment was found to be a
better indicator of students' complex thinking, problem
solving, and problem-finding abilities. Therefore, the use of
the DISCOVER assessment will result in more equitable
identification of highly competent students and should be
more widely used among ethnic minority populations.
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CHAPTER ONE
HOLD ONTO YOUR HAT, THE WINDS OF CHANGE ARE BLOWING

"There is something that is much more scarce, something rarer
than ability. It is the ability to recognize cibility."
-Elbert Hubbert

Since the last half of the nineteenth century,
researchers have been proposing theories about the construct
of intelligence and developing numerous methods that could be
used for its measurement (Herrnstein & Murray, 1994; Battler,
1992; Sternberg, 1990). The wide variations found in
individual intellectual abilities have stimulated great
debates concerning the nature of intelligence. For decades,
the most prominent debate in educational psychology has been
over the organizational structure of intelligence (Sattler,
1992). On one side of the debate, many theorists argue for a
"g" factor in which intelligence is a unitary function
commonly known as an individual's general intellectual
ability (Sattler, 1992; Urbach, 1974). Others counter with
the theory that human intellect develops and can be observed
as a series of discrete stages; information received is
operated on at one stage and then passed on as input to the
next stage for further processing (Sternberg, 1990). Finally,
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the theorists on the third side of this triangular debate
visualize the intellectual organization as being one that
includes the conceptualization of multiple intelligences
(Gardner, 1983; Sattler, 1992). Although the theorists
disagree about how intelligence is organized and whether
intelligence is a general unitary function or a composite of
several somewhat independent abilities, many still accept the
theory of a general intelligence (Sattler, 1992; Urbach,
1974). The belief in a general intelligence is demonstrated
through examination of the standardized tests that have been
developed to measure it. The most popular standardized
intelligence tests, such as the Wechsler scales and the
Stanford-Binet, have been developed with the "g" factor as
their theoretical underpinnings as shown in the final global
score of intelligence (Sattler, 1992; Shaw, Swerdlik, &
Laurent, 1993; Sternberg, 1993). At one time this very
traditional theory and method of measuring intelligence was
sufficient for educators of the gifted, but we are starting
to see a decline in its popularity as the winds of change
sweep through the field (Barkan & Bernal, 1991; Feldman,
1991,1993; Frasier, 1989; Maker, 1996; Montgomery, 1989;
Renzulli & Delcourt, 1986; Sternberg & Lubart, 1986; Tonemah,
1991; Treffinger, 1991; Zappia, 1989).
Over the years, this country has experienced an increase
in the number of foreign-born individuals who have changed
the cultural and linguistic make-up of the population
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(National Association for Bilingual Education, 1993). This
upsurge of culturally diverse individuals also has changed
the make-up of school systems due to the increased enrollment
of those individuals who speak a language other than English
at home (National Association for Bilingual Education, 1993).
As the school population changed, educators and researchers
had to redefine their perceptions, beliefs, and practices for
identifying giftedness. Concerns about the
underrepresentation of ethnic minority students in programs
for the gifted and the appropriateness of using traditional
norm-referenced intelligence tests to place these students in
specialized programs arose (Frasier, 1991; Griffin, 1992;
Hamayan & Damico, 1991; Hunsaker, 1994; Maker, 1992; Maker,
1996; Reynolds, Gutkin, Elliot, & Witt, 1984). Some
individuals rejected the idea that giftedness may have
multiple forms and be developmental and process-oriented
instead of stable and equivalent to a score two standard
deviations or more above the mean on an intelligence test.
However, others have formulated new definitions and developed
new assessment techniques to provide solutions and answers to
the problems of identifying gifted ethnic minority students
(Maker, 1996).
Research conducted by Maker and her associates (1992,
1993, 1994, 1996) at The University of Arizona has shown that
gifted ethnic minority students can be identified through a
series of problem-solving procedures named the DISCOVER
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assessment. The assessment is based on Gardner's (1983)
theory of multiple intelligences and an adaptation of
Getzels' and Csikszentmihalyi's (1967) problem solving types.
The acronym DISCOVER stands for Discovering intellectual
Strengths and Capabilities while providing Opportunities for
Varied Ethnic Responses. The DISCOVER assessment process has
been implemented in schools at nine research sites across the
State of Arizona. Although the process does not appear to be
biased against or for any cultural, ethnic, or linguistic
group and has inter-observer reliability coefficients that
range from .80 to 1, only one study has been conducted on the
validity of the process (Seraphim, 1997). Therefore, the
purpose of this study was to examine the comparative validity
of the DISCOVER assessment, based on a contemporary theory of
human ability, and two commonly administered standardized
tests of intelligence, based on traditional views of
intelligence, for the purpose of identifying gifted ethnic
minority students.

Background of the Study
For the past three years. Maker and the DISCOVER team
have been conducting extensive research with the DISCOVER
assessment process at nine sites around the State of Arizona.
This research was supported under the Jacob K. Javits Gifted
and Talented Act and the Bilingual Education Act. Prior to
this three-year period, the process had been piloted at seven
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Arizona sites including a large Southwestern school district
with a high percentage of ethnic minority students enrolled
in its schools. After the pilot testing was complete, the
director of the program for gifted students from this large
school district chose to continue implementing the process as
a referral device in the kindergarten classes to increase
minority representation in the district's self-contained
program for gifted students. Once the students were referred
through the DISCOVER assessment, they were administered a
battery of standardized tests, including an individual
intelligence test and a nonverbal test of intelligence. The
students then were placed in the self-contained program for
gifted students primarily based on their norm-referenced test
scores. From 1993 to 1996, I had the opportunity to be one of
the educational consultants on the assessment process for
this district. In talking with the director of the program
and in analyzing the data, I noticed that the number of
students who were identified as superior problem solvers in
the DISCOVER assessment was much larger than the number of
students who were actually placed in the self-contained
program for the gifted. The drastic difference in the number
of students who were identified based on the DISCOVER
assessment and the number of students who were placed based
on their individual IQ scores caused me to question the
relationship(s) between the DISCOVER assessment and the
traditional standardized intelligence tests and to wonder how
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these assessment tools might be used in a more effective way
to place more qualified ethnic minority students in programs
for the gifted.

Statement of Problem
The underrepresentation of minority and/or culturally
diverse groups in programs for gifted and talented students
often is a result of the identification process (Chinn &
Hughes, 1987; Scott, Perou, Urbano, Hogan, & Gold, 1992). The
initial step in the traditional identification process is a
referral from the student's parent or teacher. However, a
student does not receive a referral for the program if his or
her parents are not aware of the characteristics of
giftedness or if the student does not fit the teacher's
expected profile of a gifted student (Borland & Wright, 1994;
Scott et al., 1992). After the initial referral, the student
is administered a battery of standardized tests determined by
the administrators of the program using guidelines
established by the state. Concerns have been raised over the
years about the appropriateness of using standardized tests,
especially standardized intelligence tests, with ethnic
minority students (Baldwin, 1987b; Hamayan & Damico, 1991;
Maker, 1992; Richert, 1987). Major arguments against such
practices are cited in the literature:
1.

Standardized intelligence tests have a cultural
bias because they have a strong Caucasian, middle-
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class influence (Flaughter, 1978; Prasse & Reschly,
1986);
2.

National norms on standardized intelligence tests
are inappropriate for ethnic minority students
because the norms are based primarily on middle-class
Caucasian samples (Mercer, 1976);

3.

Ethnic minority students often are handicapped in
test-taking skills because of (a) deficiencies in
motivation, test practice, and reading; (b) failure
to appreciate the achievement aspects of the
testing situation; and (c) limited exposure to the
test taking culture (Melesky, 1985; Sattler &
Gwynne, 1982b; Weiss, 1987);

4.

The fact that an overwhelming number of test examiners
are from the dominant culture has the effect of
depressing the scores of ethnic minority students
because rapport and communications problems exist
between white examiners and ethnic minority students
(Hamayan & Damico. 1991; Sattler, 1992; Weiss, 1987) and
interfere with the ability of ethnic minority students
to respond to the test items;

5.

Standardized test results lead to inadequate and
inferior education because test results are the
main reason ethnic minority students are
segregated into special education classes (Sattler,
1992). Furthermore, poor test results create
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negative expectations in teachers (Borland &
Wright, 1994; Brophy, 1983).
Using standardized intelligence tests with ethnic
minority students increases the difficulty of identifying
gifted students from those populations. These students may
exhibit (1) language differences (Mitchell, 1973), (2)
interests that deviate from those of the dominant culture
(Melesky, 1985), (3) a low level of class participation; or
(4) disruptive behavior that decreases their chance of being
recognized as gifted (Hallahan & Kauffman, 1991; Reynolds et
al., 1984; Sattler, 1992). Although some of the more popular
standardized intelligence tests, such as the WISC-III, have
been revised and renormed in an attempt to combat the
problems associated with identifying ethnic minority gifted
students (Shaw, Swerdlik, & Laumet, 1993; Sternberg, 1993),
researchers posit that the items have changed only slightly
and the test still is based on the factor analytic method
coupled with the "g" factor theory represented in the global
Full Scale IQ score (Sternberg, 1993) and does not represent
the more prominent contemporary theories of intelligence,
such as Gardner's (1983) multiple intelligences. Therefore,
educators of gifted learners will continue to see the
underrepresentation of ethnic minority students in programs
for the gifted unless more reliable and valid measures are
developed to tap into the intellectual strengths of diverse
populations. A number of researchers have been developing
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various ways to address this problem (Callahan, 1992;
Gardner, 1983). However, the DISCOVER assessment developed by
Maker, Rogers, and Nielson (1992) seems to hold greater
promise than others for being a measure that can be used to
identify ethnic minority students for placement in programs
for the gifted.

Statement of Purpose
The DISCOVER assessment, which is based on Gardner's
(1983) theory of multiple intelligences and an adaptation of
Getzels' and Csikszentmihalyi's (1967) problem solving
continuum, includes activities that are novel, interesting
and fun (See Chapter 3 for a more in-depth review of the
assessment process.). Preliminary results provide evidence
suggesting that the assessment does not appear to be biased
against or for any cultural, ethnic, or linguistic group
(Maker, 1992, 1996; Nielson, 1994). Additionally, Nielson
(1994), whose study participants were members of the same
large Southwestern school district as this study, compared
family demographics of DISCOVER-identified gifted students
with those of traditionally identified gifted students (using
an individually administered IQ test), and found that
DISCOVER-identified students' families were similar to other
students in their communities while traditionally identified
students' families were similar to those in Terman's (1925)
longitudinal studies. The results of two inter-observer
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reliability studies conducted by this author (Boyle-Griffiths
& Webster, 1994; Griffiths, 1995) suggest that acceptable
reliability (correlation coefficients that are .80 or above)
can be obtained using the DISCOVER assessment. Although the
reliability of the assessment process has been investigated,
the validity of the assessment has not been studied
extensively.
Renzulli and Delcourt (1986), in a discussion of the
efficacy of identification procedures, discussed various
research designs used to validate identification procedures
of giftedness and provide the reader with alternative
criteria to use instead of intelligence test scores as the
key criterion for evaluation of identification methods. Due
to the changes in the definition of giftedness, researchers
are faced with a common problem known as the criterion
problem (Renzulli & Delcourt, 1986). According to Renzulli
and Delcourt (1986), the essence of this problem is the
cibsence of an ultimate criterion to which any predictor
variable can be compared. The criterion problem stems from
the lack of social agreement regarding an external criterion
that can be used as a benchmark against which comparisons can
be made. Thus, "the validity of a criterion cannot be
established by any empirical means, but rather is a matter of
the value that one chooses to attach to a particular
phenomenon" (p. 20). Therefore, Renzulli and Delcourt (1986)
suggested that performance-based criteria, such as academic
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mastery in a domain-specific area, creative productivity in
domain-specific or interdisciplinary areas, and long-range
creative productivity, are the ultimate criteria for the
external validation of "giftedness."
Additionally, Renzulli and Delcourt (1986) posited that
even when alternative procedures or multiple criteria are
used in the identification process, the standardized test
scores take precedence or are weighted more heavily than the
data provided by other procedures. Thus, decision makers
assume the validity of the IQ score and eliminate the
evidence of giftedness provided by the alternative measure or
through multiple criteria. If performance-based assessments
are found to be reliable and valid identification tools in
the process of identifying gifted ethnic minority students, a
number of students who had been overlooked would be given the
opportunity to participate in specialized programs designed
to meet their intellectual needs. Thus, performance-based
assessments that have been developed under the auspices of
changing paradigms and definitions of giftedness need to be
validated for the purpose of identifying gifted ethnic
minority students. Because performance-based assessments
typically have been used along with standardized tests of
intelligence to gather information about a student's
abilities, an analysis of the comparability of the
instruments and the information that is gathered to determine
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which instnament may be a more valid indicator of a student' s
abilities is needed.
Therefore the purpose of this study was to examine the
comparative validity of the DISCOVER assessment, based on a
contemporary theory of human intelligence, and two commonly
administered standardized tests of intelligence, based on
traditional views of intelligence, for the purpose of
identifying gifted ethnic minority students.

Research Questions
Specific questions guided this study:
1.

What are the intercorrelations among the Verbal
Subtests and the correlations between the Verbal
subtest scores of the WPPSI-R or the WISC-III and
the ratings on the DISCOVER assessment activities?
Hypothesis: Based on the underlying theories, the
Wechsler Verbal subtests will intercorrelate while
intercorrelations will not be found among the
DISCOVER activities. Additionally, the DISCOVER
Storytelling and Math activities are expected to
correlate with the Vocabulary and Arithmetic
subtests, based on the verbal abilities needed to
complete the activities.

2.

What are the intercorrelations among the
Performance subtests and the correlations between
the Performance subtest scores of the WPPSI-R or

the WISC-III and the DISCOVER assessment
activities ?
Hypothesis: Based on the underlying theories, the
Wechsler Performance subtests will intercorrelate
while intercorrelations will not be found among the
DISCOVER activities. Additionally, the DISCOVER
Pablo® and Tangram activities are expected to
correlate with the Block Design, Object Assembly,
and Picture Completion subtests, based on the
similarity in abilities measured.
What are the correlations between the ratings on
the DISCOVER assessment activities and the stanine
score on the Raven Coloured Progressive Matrices?
Hypothesis: Based on similar problem solving
abilities, the DISCOVER ratings on the Tangram
activity and the Raven Coloured Progressive
Matrices stanine score are expected to correlate,
while correlations are not expected to be found
between the Raven and the other DISCOVER
activities.
Would one be able to predict a student's
Verbal scaled score on the WPPSI-R or the WISC-III
based on his or her ratings on the DISCOVER
activities?
Hypothesis: Based on similar verbal skills measured
by the two methods of assessment, the DISCOVER

Storytelling and Math activities are expected to be
good predictors of the Verbal scaled score, and can
be used instead of administering the WPPSI-R or the
WISC-III.
Would one be able to predict a student's
Performance scaled score on the WPPSI-R or the
WISC-III based on his or her ratings on the
DISCOVER activities?
Hypothesis; Based on similar abilities measured by
the two methods of assessment, the DISCOVER
Tangram and Pablo® activities are expected to be a
good predictor of a student's Performance scaled
score, and can be used instead of administering the
WPPSI-R or WISC-III.
Would one be able to predict a student's
Raven Coloured Progressive Matrices stanine score
based on his or her ratings on the DISCOVER
activities?
Hypothesis: The DISCOVER Tangram activity will have
to correlate highly with the Raven Coloured
Progressive Matrices to account for enough variance
in the scores to allow a practitioner to predict a
student's Raven Coloured Progressive Matrices
stanine score based on his or her ratings on the
DISCOVER activities.
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Significance of this Study
A number of highly competent ethnic minority students
are being overlooked for programs that would provide them
with the opportunity for advanced intellectual development
because the traditional methods for measuring giftedness lack
the ability to tap into the intellectual strengths of these
students, and do not allow for varied ethnic responses. If
the DISCOVER assessment is a valid instrviment for this
purpose, it could be more widely used, and thus help to
identify ethnic minority students for programs for the
gifted.

Definitions
Intelligence
Defining intelligence is not an easy task because
intelligence is an abstract concept rather than entity. Thus,
the definitions of intelligence reflect the summation of the
learning experiences of the theorist. The three definitions
of intelligence used in this study reflect the thinking of
those individuals who developed the instruments used to
measure this construct. For the Wechsler Intelligence Scales,
Wechsler (1958) defined intelligence as "the aggregate or
global capacity of the individual to act purposefully, to
think rationally and to deal effectively with his
environment" (p. 7). For the Progressive Matrices, Raven,
Court, and Raven (1988) defined nonverbal intelligence as the
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intellectual competence of an individual to think clearly, to
complete patterns, to form comparisons, and to reason by
analogy without being "unduly exhausting or unwieldy" in the
process of problem solving. Finally, for the DISCOVER
assessment. Maker (1992) defined intelligence by using the
conceptual framework of Gardner's (1993) multiple
intelligences coupled with the adapted problem solving types.
Gardner (1983) defined intelligence as a "human intellectual
competence [that] must entail a set of skills of problemsolving—enabling the individual to resolve genuine problems
or difficulties that he or she encounters, and, when
appropriate, to create an effective product—and [that] must
entail the potential for finding and creating problems—
thereby laying the groundwork for the acquisition of new
knowledge" (pp. 60-61).

Problem Solving
Problem solving is the ability to analyze a given
situation by exploring what is known about the problem,
examining the problem from a variety of viewpoints, the
generation of many alternative solutions, and selecting the
best solution(s) for solving the problem. Two types of
thinking processes are involved in problem solving:
convergent and divergent thinking. Convergent thinking
requires a person to come up with the one correct answer or
solution to a problem (e.g., word definitions). On the other
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hand, divergent thinking allows an individual to consider
possible alternatives to achieve a variety of similar
outcomes (e.g., listing the uses for a cork). Schiever and
Maker (1991) proposed a problem solving continuum that
encompasses convergent and divergent thinking. The problem
types allow meiny varied ways for learners to interact with
content and demonstrate knowledge and understanding. Type I
problems are those in which the problems and method are known
by the problem solver, and the problem solver needs only to
employ the appropriate steps to arrive at the correct
solution (Maker, 1992). Type II problems are those in which
the problem is presented clearly, no standard method of
solution is specified, and the solution is known to others.
The solver must rely on reasoning to select the correct
method and apply this method to reach the correct solution.
Tj^e III problems are those in which the problem is
presented clearly, but a range of methods and solutions are
possible. The Tj^e IV problem is presented clearly to the
solver, but the solver must develop an appropriate method and
apply it until an acceptable solution is reached. Since no
known solution exists, the problem solver also must rely on
reasoning to decide when the best solution has been reached.
The Type V problem is one in which the problem solver first
must be a problem finder. Once the problem is defined
clearly, the solver proceeds as in problem Type I V .
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Giftedness
Definitions of giftedness, which often are value-laden
and socially constructed (Borland & Wright, 1994), vary as
much as the definitions of intelligence. Typically, an
individual's giftedness is determined by the score he or she
obtains on a standardized measure of intelligence. The three
definitions of giftedness used in this research reflect the
ideas of the theorists who designed various instruments used
to identify gifted students. Based on his definition of
intelligence, Wechsler (1958) probably would define
giftedness as superior ability to think rationally, to act
purposefully, and to deal effectively with an individual's
environment; thus the gifted individual obtains a Full scale
score of 130 or higher, which would be equivalent to two
standard deviations above the average for one's age peers.
Raven, Court, and Raven (1988), based on their defintion,
would define giftedness as a person's maximum capacity to
form comparisons and reason by analogy, yielding a percentile
ranking of 97 or higher. Finally, for the DISCOVER
assessment. Maker (1992, 1993, 1996) defined giftedness as
the ability to solve complex problems in effective,
efficient, elegant, and economical ways.
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Validity
The validity of a test concerns what the test measures
and how well it does so (Anastasi, 1988). Thus, validity data
provide information about what can be inferred from test
scores. The validity of an instrximent must be established
with reference to the particular use for which the test is
being considered. According to Messick (1975), examiners need
to ask whether a test is being used for the purpose proposed.
To appraise how well a test does the job it was intended to
do, one must inquire whether the potential and actual social
consequences of test interpretation and use are supportive of
the intended testing purposes and consistent with other
social values (Messick, 1995). Therefore, both intended
purpose and social values are important aspects of validity
for any assessment instrument.
In this study, comparative validity was analyzed by
examining the construct validity for the three instriiments.
First, construct validity was investigated. Construct
validity indicates the assessment's ability to measure a
theoretical construct or trait (Anastasi, 1988). The
construct validity of an instrument depends on the degree to
which the instrument is consistent with the theoretical
framework upon which the instrument was developed. Second,
under the auspices of construct validity, the evidence of the
predictive validity of the DISCOVER assessment was studied to
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explore the relationship between a known measure of
intelligence and a new measure of intelligence. Predictive
validity is the effectiveness of a test in predicting an
individual's performance in specified activities (Anastasi,
1988).

Assumptions of this Study
The following assumptions are made in the study;
1.

Validity can be established on a performance-based
assessment.

2.

Relationships can be determined between traditional
standardized tests and performance-based measures.

3.

The structure of intelligence is made up of
multiple intelligences that can be observed on a
performance-based assessment such as the DISCOVER
process.

Limitations of this Study
The following were viewed as methodological limitations
of the study;
1.

The sample chosen for this study was purposeful in
nature, as well as small, which will not allow
for generalizability to a larger population of
individuals.
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2.

The sample includes only one ethnic minority group,
therefore, the results may not generalize to other
ethnic minority groups.

3.

The DISCOVER assessment was carried out by
different teams of trained observers with different
levels of experience in the assessment process, and
reliability studies have not been carried out on
these groups of observers.

4.

A comparable group of Caucasian participants with
ratings on the DISCOVER assessment and scores on
the WPPSI-R or WISC-III and the Raven Coloured
Progressive Matrices could not be located to
delineate differences that might be present
between the two groups across the three
instruments.

5.

A comparable group of non-DISCOVER-identified
students with ratings on the DISCOVER assessment, and
scores on the WPPSI-R or WISC-III and the Raven Coloured
Progressive Matrices could not be located to delineate
what differences might be present between the two groups
across the instruments.
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CHAPTER TWO
A REVIEW OF THE LITERATURE

The purpose of this study was to examine the comparative
validity of the DISCOVER assessment, based on a contemporary
theory of human ability, and two commonly administered
standardized intelligence tests, based on traditional views
of intelligence, for the purpose of identifying gifted ethnic
minority students. Therefore, the literature review includes
a discussion of (a) the validity issues related to
performance-based assessments, (b) Gardner's (1983) theory of
multiple intelligences, (c) identification of gifted ethnic
minority students, (d) the Wechsler Preschool and Primary
Scale of Intelligence-Revised (WPPSI-R) and its use in
identifying gifted ethnic minority students, (e) the Wechsler
Intelligence Scale for Children-Third Edition (WISC-III) and
its use in identifying gifted ethnic minority students, and
(f) the Raven's (1986) Coloured Progressive Matrices (CPM)
and its use in identifying gifted ethnic minority students.

Performance-Based Assessments and Issues of Validity
Performance-based assessment has captured the attention
of practitioners and researchers alike. Performance-based
assessment includes demonstration of understanding and skill
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applied in open-ended settings (Baker, O'Neil, & Linn, 1994;
Bateson, 1994). Common attributes or elements of performancebased assessment are as follow; (a) use of open-ended tasks,
(b) focus on higher order or complex skills, (c) employment
of context sensitive strategies, (d) frequent use of complex
problems requiring several types of performances and
significant student time, (e) individual or group performance
and (f) a significant degree of student choice (Baker et al.,
1994; Howell, Bigelow, Moore, & Evoy, 1993; Linn, Baker, &
Dunbar, 1991).
The increased use of performance-based assessments in
the educational arena presents a number of validity problems
for measurement experts, who often are unable to solve these
problems using the traditional approaches and criteria for
validity research (Mehrens, 1992; Messick, 1995; Moss, 1992).
Validity commonly has been defined as the meaning of the
score assigned and the inference from that score on that
indicator to the construct the researcher intended to measure
with the test (Anastasi, 1986, 1988; Smith & Glass, 1987).
All procedures for determining test validity provide evidence
of the relationships between performance on the test and
other independently observable facts about the behavioral
characteristics under consideration (Anastasi, 1986, 1988;
Smith & Glass, 1987). The specific methods for measuring
these relationships are numerous and have been described by
various names. In the Standards for Educational and
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Psychological Testing (AERA, APA, & NCME, 1985), the methods
for measuring validity are grouped under three categories,
namely, content-related, criterion-related, and construetrelated methods for acciamulating evidence of validity. This
tripartite classification has been accepted widely by
measurement specialists for many years (Anastasi, 1986).
However, performance-based assessments do not fit neatly into
the three classifications of validity measurement (Messick,
1994; Moss, 1992). These assessments typically provide an
opportunity for students to have substantial latitude in
interpreting, responding to, and perhaps designing tasks that
result in fewer independent right responses. Each response is
complex, reflecting integration of multiple skills and
knowledge that are evaluated by expert judgment (Moss, 1992).
Therefore, researchers must shift their conceptions of
validity to fit the criteria needed for performance-based
assessment (Anastasi, 1986; Baker et al., 1994; Linn, 1994;
Messick, 1989b, 1994, 1995; Moss, 1992).

Validity Criteria for Performance-Based Assessments
Validity criteria tailored for performance-based
assessments have been proposed by several measurement
specialists (Frederiksen & Collins, 1989; Linn et al., 1991;
Messick, 1994, Moss, 1992). Linn and colleagues (1991)
proposed validity criteria that were consistent with, but
less extensive than, the general validity standards (APA,
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AERA, & NCME, 1985). For performance-based assessments. Linn
cind colleagues (1991) proposed content quality, content
coverage, cognitive complexity, meaningfulness, cost and
efficiency, transfer and generalizability, fairness, and
consequences as specialized validity concepts. In a more
limited way, Frederiksen and Collins (1989) proposed
directness, scope, reliability, and transparency as validity
concepts for performance-based assessments. Although these
criteria fit well with the general standards of validity
(i.e. context, generalizability) (Messick, 1994; Moss, 1992),
Messick (1994) warned that these specialized criteria for
performance-based assessments may become a problem for
validation if they are relied upon exclusively, since
important validity aspects might be downplayed or omitted,
particularly those aspects bearing on score interpretation
and its value implications. He goes on to state that the
degree to which performance-based assessments are evaluated
in terms of the full range of general validity criteria (with
cost-utility not being preemptive but only one of several
standards contributing to a balanced judgment), "special
validity dispensations [such as those recommended by Linn and
colleagues] are not needed to legitimize the performancebased approach, thereby making its scientific foundation and
practical credibility that much stronger" (p. 13).
Fitzpatrick and Morrison (1971), along the same lines as
Messick, stated that "There is no absolute distinction
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between performance tests and other classes of tests" (p.
238) when establishing the assessment's validity. Hence,
performance-based assessments must be evaluated by the same
validity criteria, both evidential and consequential, as are
other assessments (Messick, 1994, 1995). Indeed, such basic
assessment issues as validity, reliability, comparability,
and fairness need to be addressed for all types of
assessments. As Messick (1994) stated, "These measurement
issues are not just measurement principles, they are social
values that have meaning and force outside of measurement
wherever evaluative judgments and decisions are made" (p.
13). In other words, the validity of an assessment would be
highly important to those trying to make placement decisions
about a student because the consequences of the placement
could affect an individual for the rest of his or her life.

The Standards of Validity and Performance-Based Assessments
Measurement experts do not agree on the issues
surrounding performance-based assessment and validity, yet
they do agree on the four principles that guide the standards
of validity presented in the 1985 Test Standards (AERA et
al., 1995): (a) validity is a unitary concept, (b) validity
is the uses and interpretations of the results of an
assessment that are validated rather than the assessment
itself, (c) validity is always a matter of degree rather than
an all-or-none judgment, and (d) multiple types of evidence
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are needed to arrive at an integrated judgment regarding the
validity of a particular use or interpretation. Researchers
believe that these principles can help to guide the
validation process for performance-based assessments.
According to Messick (1989), to speak of validity as a
unitary concept is not to imply that validity cannot be
differentiated into facets to highlight issues and nuances
that might otherwise be downplayed or overlooked. However,
since content and criterion-related evidence contribute to
score meaning, they have come to be recognized as aspects of
construct validity, as has the appraisal of social or value
consequences of testing (Messick, 1989, 1995; Moss, 1992),
thus, leaving the unified category of construct-related
validity. When a single global category that includes almost
any kind of information about a test is left, that ultimately
contributes to an understanding of score meaning (Linn, 1994;
Messick, 1989, 1995; Moss, 1992). Therefore, Messick (1989,
1995) suggested that to justify performance-based assessment
use through this unified concept one must look at the
justification of the assessment being based on appraisal
either of evidence supportive of score meaning or of
consequences contributing to score valuation, as well as the
function or outcome of the assessment being either
interpretation or use. A niamber of measurement specialists
who support the principle that validity is a unitary concept
rather than what Guion (1980) referred to as the holy trinity
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of content, criterion, and construct, note that the text of
the 1985 Test Standards leaves too many doors open for
practice to stray from this principle and proper
justification of test use (Embertson, 1983; Linn, 1994,
Messick, 1989, 1995). Messick (1989) argued that the unified
view of validity is given away in comments that allow for the
possibility that "Only one kind of validity evidence—be it
content-related, for instance, or criterion-related—may be
not only feasible but also adequate for a particular use" (p.
92). In a similar vein, Shephard (1993) argued that the 1985
standards "are fragmented and enable test developers to pick
and choose the standards they will consider and how
rigorously they will meet them" (p. 444). Thus, a consensus
exists among measurement specialists that construct validity
should be the unifying force for determining what evidence is
most needed for framing a validity argiament (Messick, 1989,
1995; Moss, 1992; Shepard, 1993).
Another contested issue is the incorporation of social
consequences of assessment into the concept of validity
(Linn, 1994; Messick, 1989, 1994; Moss, 1992). The
consequential basis of validity began to receive attention in
1975 when Messick suggested that researchers should ask two
questions when a decision about a test is to be made:
First, is the test any good as a measure of the
characteristic it is interpreted to assess? Second, should
the test be used for the proposed purpose? The first question
is a technical and scientific one and may be answered by
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appraising evidence bearing on the test's psychometric
properties, especially construct validity. The second
question is an ethical one and its answer requires an
evaluation of the potential consequences of the testing in
terms of social values, (p. 962)
Social consequential basis of validity has since then been
ascribed to and elaborated on by many measurement experts
(Cronbach, 1988; Linn et al., 1991; Moss, 1992; Shepard,
1993). According to Linn (1994), some degree of consensus may
be emerging between measurement experts on the need to
include evidence of consequences in an evaluation of validity
of the uses of assessment results. Negative consequences of
high-stakes uses of standardized tests and presumed positive
consequences of performance-based assessments have been
important parts of this emerging movement (Linn, 1994).
However, Moss (1992) noted that support for this emerging
movement is "not universal, and where consensus does exist
there are subtle distinctions in the articulated
relationships between adverse consequences and validity" (p.
235). Green (1990), for example, questioned the desirability
of having a concern for societal consequences drive a
discussion of validity. On the other hand, while
acknowledging the importance of consequences, Wiley (1991)
argued that one needs to focus first on "what is intended to
be measured rather than the use to which measurements are
put" (p. 77) because of a concern that a "focus on use embeds
one in the analysis of social and political processes which
determine the influences of those uses. And such a
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perspective inhibits analysis of social and psychological
processes which the test performances are supposed to
reflect" (p. 77). According to Linn (1994), questions of
values cannot be avoided in the evaluation of the validity of
assessment uses and interpretations. This idea is reflected
in a statement made by Madaus, Haney, Newton, and Kreitzer
(1993): "Values and social relations determine not only how
tests are used but the nature of the measures themselves" (p.
17). Therefore, if practitioners identifying gifted ethnic
minority students value a unitary concept in which everyone
has "more" or "less" intelligence, then they will tend to
choose a standardized test that provides an IQ score over a
performance-based assessment that gives information about
various levels of ability when identifying gifted ethnic
minority students (Renzulli & Delcourt, 1986).
In contrast to the view that score meaning and values
are intertwined in the validation process, some measurement
specialists maintain that test interpretation and test use
are separate issues, so they should be treated more
independently than is done in the unified validity framework
(Green, 1990; Wiley, 1991). From this position, construct
validity usually is accepted as the validity of test
interpretation, but the validity of test use is appraised in
terms of relevance or utility or both. However, Messick
(1989) would argue that judgments of relevance and utility as
well as the appropriateness of the assessment depend on the
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meaning of the test scores, which then binds the assessment
use to the score interpretation, leading one back to the
unified view of validity.
Baker et al. (1994) contend that value implications and
social consequences of assessment are policy issues separate
from test validity so much that they too should be treated as
something different from validity evidence. Baker and
colleagues focused their validity argument on whether the
assessment was a "high-stakes" assessment that might have
strong consequences for participants. For example, stakes may
be high from the perspective of the ethnic minority student
whose individual life chances depend on the assessment
performance or from the viewpoint of individual teachers and
other educational personnel. Identification of gifted ethnic
minority students for specialized programs would be
considered a "high-stakes" assessment. Placement in a program
for gifted students provides the student with a more
challenging environment in which the students are given
numerous opportunities to use their intellectual strengths.
This placement may impact a student's academic life and
challenge him or her to set expectations and goals for future
endeavors.
According to Baker et al. (1994), "high-stakes"
assessment requires some level of uniformity or comparability
of assessment results so that comparisons among students or
educational units can be made. Comparability of assessment
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results have been assured in the past by empirical
development of test items, standardized administration and
scoring practices, and the norming of the assessment on a
selected population. However, as other measurement
specialists have pointed out, performance-based assessment
cannot be compared using some of these familiar techniques;
other methods must be used (Linn, 1993; Messick, 1994;
Mislevy, 1992). Linn (1993) and Mislevy (1992) have written
about alternative methods of linking different types of
assessment to make comparisons ranging from traditional
methods of test equating to social moderation procedures that
rely on cross-scoring tasks to assess comparability of
standards operationally defined by raters. However, unless
assessments are designed to measure the same skills and
knowledge in similar ways, almost no design solution is
wholly satisfactory and free of complex, confounded
interpretations (Baker et al., 1994; Linn, 1993; Mislevy,
1992). For instance, tasks included in performance-based
assessments can vary in terms of intellectual skills,
formats, content, and scoring rubrics. Therefore, Baker et
al. suggested the following strategies to assure
comparcibility in the design and scoring of various
performance-based tasks; (a) specification: the public
description of performance standards, (b) calibration;
procedures for monitoring and adjusting scores of different
raters to make them empirically comparable, (c) moderation:
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procedures to allow individuals to acquire shared
understanding of performance standards, (d) training: a more
direct form of moderation, in which individuals learn to rate
performance to agreed-upon standards, and (e) verification
and audit: procedures to double-check scoring to assure that
appropriate assessment standards are met. Although Baker et
al. mention these five strategies, they do not elaborate on
the procedures to establish the criteria to judge the
comparability of performance-based assessments or how the
strategies were developed. Additionally, even though these
strategies are suggested for "high-stake" performance-based
assessments, assessments that are considered "low-stakes"
also could benefit from the various procedures Baker and
colleagues (1994) suggested to increase their validity.
Many authors address the controversial issues of the
validity of performance-based assessments; however, Renzulli
and Delcourt (1986) are the only researchers who have
addressed performance-based assessment, validity, and the
identification of gifted students. According to Renzulli and
Delcourt (1986), researchers are faced with a criterion
problem when examining the efficacy of identification
methods. Researchers traditionally have used high IQ scores
as a predetermined criterion for giftedness. However, these
researchers failed to look beyond the IQ score for criteria
to determine the efficacy of identification methods,
especially for ethnic minority students. Thus, the problem
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with validating a test using the traditional tripartite
classification is that the test, which has been used as a
predictor of performance, has become the criterion.
Therefore, Renzulli and Delcourt (1986) suggested three
alternative methods that would eliminate the need for using
the IQ score as the main criterion for the evaluation of
identification methods: academic mastery in a domain-specific
area, creative productivity in domain-specific or
interdisciplinary areas, and long-range creative
productivity. The crux of the three alternative methods is
that the performance-based assessment has a strong
relationship with the desired performance outcome, thereby
providing a more valid measure of the individual's skills;
the validity of the performance-based assessment also is
found through longitudinal studies.

Methods for Establishing Validity
In Table 1, the common methods for establishing validity
on traditional standardized tests and performance-based
assessments are presented. Validity is built into a
standardized test or performance-based assessment from the
outset rather than being limited to the last stages of
development. The validation process begins with the
formulation of detailed trait or construct definitions
derived from theory, prior research, or systematic

Table 1
Viethods of Establishing Validity of Tests and Assessments
Types of Validity

Traditional Tests

Proformance-Based Assessments

Purpose of the testing

* provide information about a student
through global scaled scores,
stainines, and percentile ranks

* provide information about a student through ratings
on domain-specific tasks

Content Validity

* test manual includes construct
definition and information on the
content areas, skills or instructional
objectives covered

* assessment manual includes construct definition
and information on the content of the assessment
tasks/activities, observations, and rating scale

Criterion Validity
a) predictive validity

* correlations between current perform
ance in school, performance after
graduation from high school,
achievement test scores at a later date
* correlations between prior editions of
test, achievement tests, ability tests,
aptitude tests, and tests of creativity

* mastery and productivity in a domain or specific
area over time

b) concurrent validity

Construct Validity

* correlations between new test and
similar earlier tests
* factor analysis
* principal components analysis
* internal consistency
* convergent and discriminant validity

* comparisons between performance-based
assessments and underlying theory
* comparisons between assessments designed to
measure the same abilities or skills
* internal consistency of behavior ratings
"• components of construct to be measured helps
guide the development of tasks reveal the
construct(s)
* ratings generali/e across populations, settings, and
tasks
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observation and analyses of the relevant behavioral domain.
Test items or performance tasks/activities then are developed
to fit the construct definitions. After the initial
development of the items for a standardized test, empirical
analyses would be conducted with the selection of the most
effective items from the original item pool. Other internal
analyses may be conducted, including factor analysis and
principle component analysis of the subtests. The last stage
of item selection on a standardized test includes validation
and cross-validation of various scores and interpretive
combinations of scores through statistical analyses against
external criteria. On the other hand, after the initial
development of task or activities for a performance-based
assessment, the tasks or activities are piloted on a group of
students for whom the assessment had been developed. During
the administration of the tasks or activities,
observers/raters watch for behaviors or problem solving
skills or knowledge that might be displayed by individuals
with a high competence in a specific domain of intelligence
or achievement. Tasks or activities might be changed or
elaborated upon depending on the types of behaviors elicited
from the students. The rating scales, checklists, or rubrics
developed from the numerous observations of students continue
to evolve until they represent the various behaviors that can
be observed through the various tasks or activities. The
final stage includes an internal analysis of the rating
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method, validation of the various ratings, and validation
against external criteria. Thus, any information gathered in
the process of developing or using a standardized test or
performance-based assessment is relevant to its validity.
Additionally, after a test or performance-based assessment
has been released for use by practitioners, the interpretive
meaning of the scores or ratings may continue to be
sharpened, refined, and enriched through the gradual
accumulation of observations and research. The construct
validation of a test or performance-based assessment is a
never-ending process.
Typically, after the test or performance-based
assessment has been released for use, research concerning
other aspects of its validity is conducted. The use and
purpose of the standardized test will influence the types of
validity studies carried out. For a standardized test of
intelligence, concurrent validity would be analyzed by
correlating the test with prior editions of the test,
achievement tests, aptitude tests, and tests of creativity.
On the other hand, the concurrent validity of a performancebased assessment might be analyzed by correlating the
assessment with other similar performance-based assessments
or domain-specific tasks found in real-world situations, for
example, concurrent validity may be examined by correlating a
student's spatial abilities on a performance-based assessment
with his or her abilities demonstrated in an art class.
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Analyzing the predictive validity of a standardized test
of intelligence usually involves correlating the student's
global scores with his or her performance in school, first
year of college grades, achievement scores from a later date,
and job success. However, the problem with this type of
validity design is that the standardized tests of
intelligence that were used originally to predict students'
performance have inevitably become the criterion for
prediction (Renzulli & Delcourt, 1986). When analyzing the
predictive validity of performance-based assessments, one
must examine a student's academic mastery in a specific
domain, creative productivity in a specific domain, and the
long-range productivity of an individual in a specific domain
(Renzulli & Delcourt, 1986).
The validation of a traditional standardized test of
intelligence typically is focused on the tripartite
classification system of validity. However, studies are not
conducted on sub-populations such as gifted ethnic minority
students or on the social consequences of using the test with
diverse populations. Many validity studies concerning
exceptional children do not separate them into ethnic sub
groups. For example, according to the authors, the Wechsler
(1991) scales have been validated on a group of gifted
students, but one is not informed of the ethnicities of these
individuals. Therefore, one cannot assume that the test is
valid for gifted ethnic minority populations. This plays into
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the social consequences of the test in which a practitioner
is identifying a student using a test that they can only
assume is valid for a certain population. A student's life
could be affected in ntunerous ways depending on the type of
score they receive on that test.
Although some measurement experts have posited that
performance-based assessments can be validated using the
tripartite classification system (Fitzpatrick & Morrison,
1971; Messick, 1994), others have suggested using a number of
expanded validity criteria for performance-based assessment
(Linn et al., 1991). Besides the classic components of
validity, performance-based assessments can be validated
through criteria such as fairness, transfer and
generalizability, cognitive complexity, meaningfulness, and
cost efficiency.
Social consequences pertaining to performance-based
assessments are different from the social consequences of
traditional tests because the kinds of thinking tasks used on
the assessment can be taught in a classroom. For example,
curriculum has been developed around the multiple
intelligences and problem types found in the DISCOVER
assessment that allows students to succeed in the classroom
using their varied intellectual strengths. The fairness of a
performance-based assessment can be analyzed by examining the
materials used to make sure they are not offensive to some
groups and that fairness in the scoring of the students'
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responses is assured. Scoring procedures must be designed to
assure that the ratings reflect the student's true abilities
and are not a function of the perceptions and biases of the
observer evaluating the performance (Linn et al., 1991).
Examining the transfer and generalizability of a performancebased assessment includes the transfer of the skills and
knowledge to other performances and the generalization from
the specific assessment task.
According to Linn and colleagues (1991), practitioners
need to be provided with evidence that the skills and
knowledge needed to answer standardized test questions lead
to successful performance on other tasks and the ability to
solve real-world problems. The cognitive complexity of
performance-based assessments can be analyzed through the
examination of higher-order thinking skills, problem solving,
critical thinking, and reasoning required by the assessment
tasks and activities. Additionally, one would need to
consider student familiarity with the tasks or activities and
analyze the ways in which students attempt to solve them.
Finally, validity issues can be examined through the
meaningfulness of the assessment, which means the assessment
is worthy of the student's attention and the cost efficiency
of the assessment. Although some performance-based
assessments are labor intensive and slightly more expensive
than traditional tests, one can gather information on a
classroom of students in the same amount of time it takes to
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give one student an individually administered test of
intelligence.
In summary, issues related to validating performancebased assessments have been much debated as researchers
search for the most appropriate methods of validation and the
ways these methods fit with the standards. While some are
suggesting new validity criteria, others suggest that
performance-based assessment can be validated using the same
principles and techniques used for other types of tests. The
idea of validity as a unified concept holds great promise for
evaluating performance-based assessments. As part of the
unified concept, the consequential basis of validity plays a
big role in validating performance-based assessments. These
types of assessments were created as a result of
dissatisfaction with the traditional tests currently being
used to place students in special programs. Renzulli and
Delcourt (1986) offered performance-based methods that do not
require the IQ score as the predictive criterion to validate
te identification of gifted students. These research design
methods seem to fit the changing paradigms and definitions of
giftedness more closely than the research designs used to
validate traditional standardized tests for identifying
gifted students.
Validating a performance-based assessment is just as
important as validating any other type of assessment
instrument. Additionally, measurement experts posit that
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performance-based assessments may be validated using similar
methods as traditional tests, as well as with specialized
criteria. Therefore, the validity of the DISCOVER assessment
can be examined through a veiriety of methods. Thus, the
purpose of this study was to examine the comparative validity
of the DISCOVER assessment and two commonly administered
standardized tests of intelligence through the construct and
predictive components of validity. The comparative validity
of the constructs was examined by analyzing the theoretical
underlyings of the three methods of assessment, the number of
students each test/assessment identifies as gifted, and the
internal and external correlations. Additionally, the
comparative validity of the predictive components of the
DISCOVER activites to the standardized methods of assessment
were examined through a statistical analysis.

Theory of Multiple Intelligences
Gardner (1993) defined intelligence as a "human
intellectual competence [that] must entail a set of skills of
problem-solving - enabling the individual to resolve genuine
problems or difficulties that he or she encounters, and, when
appropriate, to create an effective product - and [that] must
entail the potential for finding and creating problems thereby laying the groundwork for the acquisition of new
knowledge" (pp. 60-61). Gardner's definition of intelligence
deviates significantly from other definitions of intelligence
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(Gardner & Hatch, 1989). Most definitions of intelligence
include only the capabilities that are important for success
in the academic realm (Sattler, 1992). Moreover, intelligence
is presumed to be a universal, probably innate, capacity, so
diverse kinds of roles valued in different cultures are not
considered important to a study of "raw intellect" (Gardner &
Hatch, 1989). However, Gardner developed the theory of
multiple intelligences with cultural differences in mind. In
fact, an important factorial-inclusion criterion in the
development of this theory was cross-cultural relevance
(Matthews, 1988). Through his research and in-depth studies,
Gardner has identified seven relatively autonomous forms of
intelligence; (1) linguistic (capacities involved in the use
of language and communication); (2) logical-mathematical
(logical thinking, niamerical ability, scientific
methodology); (3) spatial (perceiving the visual world); (4)
musical (rhythmic and pitch abilities involved in composing,
singing, and playing music); (5) bodily-kinesthetic (dancing,
acting, athletics, small muscle coordination); and two forms
of personal intelligence -

(6) interpersonal (knowing how to

deal with others) and (7) intrapersonal (knowledge of self)
(Gardner, 1983; Kirschenbaum, 1990; Maker, 1992). [In a
recent publication Gardner (in press) proposed an eighth
intelligence called the naturalist.] All individuals exhibit
a range of intelligences, yet they differ in their profiles
of intelligences, presumably for both genetic and
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environmental reasons (Gardner & Hatch, 1989). Gardner
defined eight cleeir criteria that help to specify the
independent status of the intelligences he identified. Not
every intelligence meets every criterion, but all of his
intelligences meet most. The eight criteria used to specify
the independent status of intelligences are the following:

1.

Potential isolation by brain damage: The faculty of
an intelligence is autonomous if it can be spared
by brain damage; this criterion yields an
intelligence with a neurological basis.

2.

The existence of idiot savants, prodigies, and
other exceptional individuals: Each faculty of
intelligence is viewed in isolation as uniquely
spared or special.

3.

An identifiable core of operations: Specific mental
abilities that characterize a specific kind of
intelligence are excited by specific kinds of
information.

4.

A distinctive developmental history, along with a
definable set of expert "end-state" performances:
The intelligence must have an identifiable
ontogenetic course whose universals and specifics
can be pinpointed and show potential for
modiflability.
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5.

An evolutionary history and evolutionary
plausibility: The intelligence must be locatable in
terms of its evolutionary antecedents and
identifiable as unique or shared with other
organisms.

6.

Support from experimental psychological tasks: The
intelligence must be amenable to scientific
psychological assessment.

7.

Support from psychometric findings: The
intelligence is credible psychometrically and can
be distinguished from other intelligences.

8.

Susceptibility to encoding in a symbol system: The
intelligence is capeible of being represented
symbolically.

Gardner's eight criteria clearly are divergent in nature, so
he provided evidence from several fields of study (e.g.,
psychology, neurobiology) to support the theory of multiple
intelligences. For instance, when defining musical
intelligence, Gardner (1983) stated that psychologists who
study perception confirmed the specialness of musical
perception through studies of individuals whose brains had
been damaged as a result of a stroke or other kinds of
trauma. These individuals might suffer significant aphasia
without any discernible musical impairment. According to
Sternberg (1990), Gardner's theory has three basic
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fundamental principles. First, seven distinctly different
intelligences that are separate systems with their own set of
skills are proposed. Second, these various intelligences are
independent of each other. Theoretically, this means that an
individual's strengths assessed in one intellectual domain
should be unpredictive of that individual' s strengths as
assessed in another intellectual domain. However, Gardner
also posited that certain intelligences, such as spatial and
logical-mathematical, are more related than others (Gardner,
1983; Sternberg, 1990). Third, although the various
intelligences are independent of each other, they also
interact. In other words, an interaction of at least two of
the intelligences might be neccessary to produce a solution
to a problem (Sternberg, 1990).
Gardner's (1983) theory of multiple intelligences has
been harshly criticized by some and acclaimed highly by
others. Gardner provided an in-depth critique of his theory
and acknowledges that limitations existed when viewing the
structure of intelligence as having multiple domains. These
limitations include the numerous areas of human psychology
that the theory could not encompass and higher-level
cognitive operations such as common sense, originality,
metaphorical capacity, wisdom, and a sense of self that
remain unaccounted for by the theory. Gardner concluded his
critique by discussing the two ways in which his theory could
be disconfirmed. That is, the general framework could be
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accepted by those in the field, but minor or major revisions
would be made regcurding specific claims, such as the criteria
for defining an intelligence. The entire theory also could be
found to be deficient, therefore discrediting it for one
reason or another.
Carroll (1984) concurred with Gardner (1983) regarding
the limitations of the theory in which important dimensions
of intelligence, such as memory skills and creativity, are
excluded that are included by applied psychologists and
psychometricians in their views of intelligence. Carroll
described Gardner's theory as an "art gallery of
intelligences" (p. 865) that included broad clusters of
talents viewed from afar and lacks fine-grained analysis. In
like manner, Johnson-Laird (1984) suggested that the theory,
in its stronger form, already has been refuted. He backed up
this notion by stating, "A weaker form of the theory is that
each task depends on a major underlying mental faculty, but
also on other faculties to a lesser degree ...[This theory]
is accordingly all but impossible to distinguish from the
theory of general intelligence" (p. 533). Scialabba (1984),
on the other hand, stated that he was disappointed in the
theory because Gardner "leaves the most mysterious and
intractable questions about his subject not only unanswered,
but unasked" (p. 19). Scialabba went on to suggest that some
of the mysterious and intractc±>le questions having to do with
intelligences would include questions such as, "What is
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intuition—Is it really just ratiocination with a few steps
left out?" or "Can one really 'feel out' a situation through
a heightened power of sympathy, the way children and
schizophrenics are said to do?" (p. 19). Finally, the most
skeptical and brash critic of the theory seems to be Bryant
(1984), who acknowledged that Gardner wrote convincingly and
well, but went on to state:
He should have confined his invective to theories
of intelligence based on intelligence tests. His
arguments toward the end of the book that intelligence
tests reduce the person tested to a single figure on a
scrap of paper is quite misleading. Nobody uses them in
that wayl IQ scores are always put together with other
information about the person in question; and in any
case, these tests are usually divided into several
sections and produce several different scores, which are
of great value in the hands of a knowledgeable and
reasonably skeptical psychologist.
I can see no reason at all for replacing
intelligence tests, as Gardner suggests, with an
impractical battery of observations, which would be
difficult and time-consuming to carry out
systematically. In the end he seems to confuse theory
with practice. Why visit the sins of the theories eibout
tests on the tests themselves? (p. 26)
Supporters of Gardner's (1983) theory acknowledge the
various limitations but look past these limitations to more
global implications of the theory. Eisenmann (1984) suggested
that Gardner's theory might
Help clarify and build upon the understanding and
intuition good teachers always have developed from
close, careful observation of children in the classroom.
And in the process, it can help redefine intelligence in
a way that includes and rewards a wider range of
talents, (p. 43).

61

According to Bornstein (1986), Gardner's theory "begins to
set aright the heavily parochial psychological view of
intelligence as uniquely or exclusively logical and verbal"
(p. 121). Bruner (1983) praised Gardner for his effort to
bring together the data of exceptionality, neurobiology,
development, and symbolic-cultural skills in a theory that is
"timely" in its essence. Others have taken Gardner's theory
at face value to identify gifted ethnic minority students
(Maker, 1992), strengths of children labeled as learning
disabled (Armstrong, 1987), gifted deaf students (Tubb,
1990), and African-American children from low socioeconomic
levels (Vaille, 1991). Finally, in a poignant interview
Gardner ( as cited in Ellison, 1984) expressed a desire to
"knock language and logic off a pedestal, to democratize the
range of human faculties" (p. 22). Additionally, he strongly
objected to the fact that
Decisions made about 80 years ago in France by
Alfred Binet, who was interested in predicting who would
fail in school, and later by a few Army testers in the
United States during World War I, now exercise a
tyrannical hold on who is labeled as bright or not
bright. These labels affect both people's conceptions of
themselves and the life opportunities available to them,
(p. 22)
Gardner (1983) is not alone in viewing intelligence
tests as dated and the traditional definition of intelligence
being one of a unitary construct as flawed. Peters (1987)
suggested that when looking at intelligence, "A monarchic
view is pervasive; whenever we use 'intelligence' in the

62

singular, we are unconsciously 'adopting' the unimodel of
intelligence" (p. 19); he went on to state that "Perhaps this
is why people who take experimental tests are called
subjects." (p. 19) Over the past few decades, the limitations
of standardized tests of intelligence have been recognized,
and educators have searched for new ways to assess and
identify students as gifted. Gardner's theory of multiple
intelligences offers ideas that can be used as a framework
for more encompassing definitions of intelligence and better
methods by which intelligence can be assessed.

Identification of Gifted Ethnic Minority Students
The identification of gifted students from ethnic
minority groups continues to be a major problem (Baldwin,
1987b; Klausmeier, Mishra, & Maker, 1987; Richert, 1987).
According to Richert (1987), the figures published by the
U.S. Department of Education's office of Civil Rights reveal
that minority groups such as African-Americans, Hispanics,
and Native Americans, are underrepresented by 30-70% in
programs for the gifted throughout the nation. Due to this
underrepresentation, much attention has been given to the
identification process used to place ethnic minority students
in programs for the gifted. Researchers have examined the
methods used to identify gifted Hispanic (Chambers, Barron, &
Sprecher, 1980; Ortiz & Gonzalez, 1989), Native American
(Tonemah, 1987), and African-American (Frasier, 1987; Ryan,
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1983) students. To identify potentially gifted ethnic
minority students one must have an understanding of their
culture, philosophical and world views, and what is valued in
their society (Patton, 1992). Ethnic minority students in
bilingual, as well as mainstream, classes, often are
considered ineligible for participation in programs for the
gifted due to (a) identification procedures that rely heavily
on tests that often are inappropriate for use with ethnic
minority students and (b) the widespread acceptance of an
essentially inaccurate definition of giftedness resulting in
the exclusion of many qualified minority students from such
programs (Melesky, 1985). Although the issue of
underrepresentation of minority students is considered a
major problem, those who identify ethnic minority students
for programs for the gifted do not always agree on the issues
associated with the appropriate methods of identification.

The Referral
The referral process is the first step toward placement
of students in programs for the gifted. Regardless of any
inadequacies in the assessment process, students who are not
referred will never have the opportunity to be selected for
these specialized programs. Therefore, some researchers have
concentrated their research efforts on examining the parental
and teacher roles in the referral process (Alvino, McDonnel,
& Richert, 1981; Scott et al., 1992; Silverman, Chitwood, &
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Walters, 1986). In a study conducted by Scott et al. (1992)
the differences among Hispanic, Caucasian and AfricanAmerican parents' participation in the referral process were
examined. Surveys were sent to Hispanic, Caucasian and
African-American parents whose children were (a) currently
enrolled in the gifted and talented program; (b) receiving no
other special educational services, with the exception of
speech; and (c) in third, fourth, or fifth grade. Information
was not provided on the development of the survey or its
reliability and validity. Two major findings resulted from
this study. First, fewer minority than majority Caucasian
parents refer their students for possible inclusion in
programs for the gifted. Second, extensive commonalities were
found in the characteristics reported by parents from all
three ethnic groups as they reflected on the characteristics
of giftedness in their children. Scott and colleagues (1992)
believed that increasing the percentage of students
identified from minority groups might be possible if a
community awareness program that would educate parents about
the characteristics that indicate giftedness were instituted.
Additionally, Scott et al. suggested that due to the common
characteristics reflected on by all three ethnic groups, one
should be able to identify all gifted children "without
recourse to assessing different attributes" (p. 131). Thus,
one might be able to identify all gifted students by
assessing a coimnon group of characteristics and varying the
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particular items used to elicit responses so that they are
always relevant and meaningful to that particular ethnic
minority group (Scott et al., 1992).
In a similar study of parent-referral processes
conducted by Silverman et al. (1986), the most frequently
generated descriptors of giftedness by the minority parents
also were identical or similar to those characteristics that
typically are associated with gifted students, suggesting
that minority groups may see giftedness reflected in many of
the same cognitive processes that are associated with
giftedness in white/Non-Hispanic students. However, this
study had a limited number of participants who volunteered to
fill out the survey when the parents brought the student in
for testing. Therefore, the results of this study cannot be
generalized across diverse populations. Additionally, by
bringing in the student for individualized intelligence
testing, the parent has shown a basic level of belief in the
obtained IQ score. Finally, according to Alvino et al. (1981)
the parental referrals of students with superior abilities
are critical because many minority students who are gifted
may not be performing in school at a high academic level;
therefore, they would not be referred by the teacher for
placement in a program for gifted students. Additionally, the
analysis of the survey Alvino et al. (1981) sent to
professionals in the field of education for the gifted
revealed that many tests/instruments are being used for
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purposes and populations completely antithetical to those for
which they were intended and designed.
Because the referral process is just as important as the
assessment process, educating the parents and teachers of
ethnic minority students about the characteristics of
giftedness and how these might vary from culture to culture
is critical. If parents and teachers were aware of the
characteristics of giftedness and the cultural variations,
they might be more apt to refer ethnic minority students for
programs for the gifted.

Limitations of Studies of the Referral Process
In Table 2, the studies of the referral process for
gifted students cited above are summarized. Most notably,
researchers drew conclusions based on those participants who
responded to the various surveys used in the studies.
Participants who respond to a survey might be very different
from those who choose not to respond to the survey.
Therefore, if the individuals who participated in the eibove
studies had an interest in the characteristics and
identification of gifted students, they might have been more
apt to respond. Thus, the results of the studies may be
biased in ways that are related directly to the research
purpose. Additionally, information was not provided in the
studies about the reliability and validity of the survey.

I'able 2
Summary of Referral Studies

Study

Subjects

Design/Analysis

Conclusions

Alvino,
McDonnel, &
Richert (1981)

200 Professionals in the
field of education for the
gifted

Survey
* analysis of tests/
instruments/
techniques reported
* citations examined for
frequency of the
federal categories and
subpopulations, and
the kinds of tests/
instruments used
for/with each

* parent referrals important
especially for ethnic minority
students
* many tests/instrumenls
presently being used for
purposes and populations
completely antithetical to those
for which intended and/or
designed
* measures of general
intellectual and specific
academic abilities used
interchangeably

Scott, Perou,
Urbane, Hogan,
& Gold (1992)

Parents of 56 African
American &
110 Hispanic
111 White

Survey
ANOVA
MANOVA

* fewer minority parents refer
their children for programs
for the gifted
* extensive commonalities in
characteristics of gifted
reported across ethnicities

Silverman,
Chitwood. &
Walters (1986)

Parents of 21 Caucasian
&. Hispanic Children

Survey

* descriptions of giftedncss
generated by parents match
characteristics typically
associated with gii'tedness
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Finally, the authors of these studies did not discuss
whether the characteristics generated by parents and
professionals reflected the classic descriptors of giftedness
or included descriptors that reflected the reconceptualized
definitions of giftedness. More research needs to be
conducted across ethnicities for an indication of
characteristics of giftedness that fit with the changing
definitions of giftedness.
The DISCOVER assessment, which allows for varied ethnic
responses, can be used to provide characteristics of gifted
ethnic minority students that are different from the
stereotypical characteristics of giftedness. Additionally,
teachers or parents could observe students participating in
the DISCOVER assessment to substantiate the referral.

Methods of Assessment
The second step in identifying ethnic minority students
for programs for the gifted is the assessment process in
which they are administered a battery of tests depending on
the school district's definition of giftedness.
Hispanics. The use of standardized intelligence tests
with Hispanic students raises the most concern among those in
educational psychology. According to Ortiz and Volloff
(1987), the assessment of gifted Hispanic students is a part
of the larger, more general problem of using standardized
tests with minority students. Melesky (1985) poignantly
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stated, "Hispanic and other language minority children have
in many cases been screened out of such programs due to
inadequate and often inappropriate identification procedures"
(p. 44). Along the same lines, Leung (1981) noted that
because of standardized intelligence measures, "Fewer
bilingual-biculturals than the majority white students have
been identified as gifted and talented and qualify for
existing gifted and talented programs to maximize their
potential" (p. 5). Bernal (1981) pointed out that most
standardized tests were simply not written with the Hispanic
student in mind, either from a linguistic view or a cultural
view. Rather than assessing intelligence, Bernal asserted, IQ
tests are really measures of acculturation. He argued further
that such tests often seriously underestimate the true
ability of language-minority students whose poor coimnand of
English and lack of test-taking skills cause them to obtain
spuriously low scores (Bernal, 1981; Kirschenbaum, 1991).
Although some hold fast to the belief that standardized
tests are inappropriate for identifying gifted Hispanic
students, others contend that standardized intelligence tests
like the Wechsler (1974) scales provide reliable and valid
measures of the intellectual functioning of Hispanic students
(Clarizio, 1982; Ortiz & Volloff, 1987). Ortiz and Volloff
examined whether some of the standardized tests used by
educators would be more appropriate than others in
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identifying gifted Hispanic students. Seventy-five Hispanic
students were administered the WISC-R, the Otis-Lennon School
Ability Test, the Test of Divergent Thinking, the Culture
Free Self-Esteem Inventory, the California Test of Basic
Skills and the California Achievement Test. Substantial
deviation from one instrument to another was found. The
Wechsler Intelligence Scale for Children-Revised (WISC-R)
(1974) resulted in the identification of a higher proportion
of gifted Hispanic students than the other measures. The
WISC-R identified a higher proportion of gifted Hispanic
students, but the students scored higher on the performance
scales than on the verbal scales. However, based on the
results of the above study, Ortiz and Volloff claimed that
individually administered IQ tests are perhaps one of the
more appropriate instruments for identifying gifted Hispanic
students for placement in programs for the gifted. A major
limitation to this claim was that the WISC-R was the only
individualized test of intelligence given to the students.
The other forms of tests given were group administered tests
of intelligence or achievement. However, according to
Renzulli and Delcourt (1986), the inherent problem with this
study was that the IQ score was the criterion for
identification, and thus the test that was once the predictor
became the criterion. Clarizio (1982) found similar results
when he conducted a meta-analysis on available studies to
determine whether individualized intelligence tests were
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biased against Hispanic students. Clarizio analyzed all
available studies pertaining to the WISC-R and Hispanic
students. According to Clarizio, the WISC-R verbal scales
have are as valid for predicting short-term educational
achievement of Hispanic students as they do are Caucasian
students. However, because a specific language factor may
operate to depress the performance of Hispanic students on
verbal scales, Clarizio recommended that the scales should
not be relied upon heavily in arriving at placement
decisions. When looking at the non-verbal measures of
intelligence in the performance scale of the WISC-R, Clarizio
concluded that these scales were a valid measure of Hispanic
students' intellectual functioning and should be used as an
essential tool in identifying these students for placement in
programs. The external validity of the WISC-R was examined by
correlating the student's scaled scores with his or her
reading and math achievement scores. Clarizio stated that
although the performance-based tests have directions that are
verbal, the "items are so simple that virtually all bilingual
children can grasp the requirements of the task without
verbal instruction or with pantomimed instructions by the
examiner" (p. 69). He concluded that reliance should be
placed on non-verbal tests and adaptive behavior data when
educational decisions of "significance" have to be made.
A more recent and extensive study designed to develop an
equal access model of identification for gifted ethnic
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minority students and analyze the efficacy of various tests
for the identification of gifted ethnic minority students was
conducted by Saccuzzo, Johnson, and Guertin (1994). Saccuzzo
and colleagues began their research project by evaluating the
present forms of identification used in a large West Coast
school district: the Developing Cognitive Abilities Test
(DCAT), the WISC-R, and the Raven Progressive Matrices Test.
In their initial evaluations, they found that the WISC-R
over-selected Caucasians at a rate about 100% greater than
the number of Caucasians in the district population and
under-selected Latino/Hispanics and African-Americans at a
rate of two to four times less them would be expected by the
number of Hispanics and African-Americans in the district
population. From these results, Saccuzzo et al. concluded
that "There is no model for using the WISC-R that can result
in an equal access program, short of ethnic norms" (p. 4).
However, when referred students were given the Raven Standard
Progressive Matrices, a dramatic increase in the number of
traditionally underrepresented students being identified as
gifted occurred. The percentage of students identified as
gifted more closely represented the percentage of their
ethnicity in the district population. Additionally, the
percentage of Caucasian students identified as gifted
decreased significantly and more closely represented the
district population. If one wants to identify equitable
percentages of students, this study provides strong evidence
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against the use of the WISC-R in the identification of
Hispanic students for programs for the gifted.
The debate on the appropriate use of standardized tests
with Hispanic students continues in the research arena, and
educators still are searching for the most fair and effective
methods of identifying these students for programs for the
gifted. Three methods of identification are prominent
throughout the literature. The first recommended
identification processes are non-standardized, subjective
methods (Algulewicz, Elliot, & Hall, 1982; Melesky, 1985;
Scott et al., 1992; Silverman et al., 1986). The
identification processes that fall into the first category
would be methods such as (a) a nomination from a teacher who
knows the strengths of the student; (b) behavioral and
particular abilities and potential checklists, such as the
Renzulli Scales for Rating Behavioral Characteristics of
Superior Students (Renzulli, Smith, White, Callahan, &
Hartman, 1976) and the Identification of Culturally
Disadvantaged Underachieving Mentally Gifted Minors
(Renzulli, Reis, & Smith, 1981); (c) community leaders who
might be involved with the students in activities like music
and drama; (d) peer nominations; (e) self-nominations; and
(f) parental nominations. These methods of identification are
typically used during the referral or to gather additional
information on a student.
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A second alternative in the identification process is to
use Spanish-language instruments (Hamayan & Damico, 1991;
Melesky, 1985). Due to the various definitions of giftedness
one can assume that at some point quantifiable data will be
requested as evidence of the student's general ability or
specific aptitude. Prior to deciding which test(s) should be
administered, language dominance (the preferred language) and
language proficiency (actual linguistic ability that includes
oral as well as reading and writing ability) must be
ascertained. Once a student's language dominance and
proficiency have been identified, the most appropriate
psychometric instnoments should be selected. One instriiment
that is used in some areas as a measure of intellectual
ability among Hispanic students is the Spanish version of the
WISC. This adapted version, though translated and modified in
Puerto Rico in 1951, used the original U.S. norms for
determining scaled score and IQ equivalents. Because scores
on the Spanish WISC tended to be notably lower than the norms
on the English WISC, a word of caution in the interpretation
of test scores was included in the examiner's manual of the
Spanish instrument (Wechsler, 1951). Because the Spanish WISC
is now more than 40 years old, many of its language and
visual items are outdated and of questionable relevance for
today's students. For these reasons, the Spanish WISC may
underestimate a Spanish-speaking student's true intellectual
ability. The wisdom of its use in identifying Hispanic
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students for placement in programs for the gifted is highly
questionable. The revised Wechsler Intelligence Scale for
Children in English (Wechsler, 1974) was translated into
Spanish and adapted for use with Chicano, Puerto Rican, and
Cuban students. However, the translated version does not come
with norms for Spanish-speaking students and is as
questionable as the Spanish WISC.
Another Spanish-language test instrument is the 1982
Bateria Woodcock Psico-Educativa en Espanol, which contains
measures of general cognitive ability as well as tests of
specific achievement. The Woodcock's norming group includes a
composite sample from Mexico, Puerto Rico, Costa Rica, Peru,
and Spain. According to Melesky (1985), the Woodcock appears
to be a potentially useful tool in identifying specific
strengths among a wide variety of Hispanic students.
A standardized achievement test that is available in
both Spanish and English is the Comprehensive Test of Basic
Skills (CTBS). Among the areas measured are vocabulary,
reading comprehension, and mathematical concepts. However,
research on the use of the CTBS for identifying gifted
students is lacking. The 1983 Brigance Diagnostic Assessment
of Basic Skills-Spanish edition is another achievement test
that measures readiness, speech, reading, language arts, and
math. The Brigance is used more commonly in the diagnosis of
those areas requiring remediation; however, it also appears
to be suitable for identifying areas of outstanding strengths
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in Hispanic students. For Spanish speakers whose dominance
and proficiency testing indicate that they should be
evaluated in English, Mercer and Lewis's (1977, 1981) System
of Multicultural Pluralistic Assessment (SOMPA) is
recoiranended. This instnament initially was developed for use
in preventing the unfair labeling of minority students as
educable mentally retarded; however, the authors also have
recommended its use in the identification of potentially
gifted Hispanic students. The SOMPA includes administration
of the WISC-R and the Bender Gestalt Visual Motor Test. The
Full Scale WISC-R then is compared to the average score for
others from precisely the same sociocultural and
socioeconomic backgrounds. The Full Scale score is adjusted
and interpreted as the student's Estimated Learning Potential
(ELP), which then can be used as an indicator for eligibility
in a program for the gifted. Additionally, the Adaptive
Behavior Inventory for Children (ABIC) of the SOMPA is
recommended by Mercer and Lewis to identify giftedness in
social-role performance.
The third alternative for fair and effective
identification of gifted Hispanic students, in addition to
subjective methods and the use of Spanish-language
instniments, involves the use of non-verbal assessment
measures. Non-verbal instriaments, which obviously cannot tap
verbal abilities, bring with them the advantages of
eliminating language bias and significantly reducing cultural
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bias as well. Non-verbal tests also can be used in
conjunction with separate verbal instruments or with more
subjective measures involving receptive and expressive
language. An instrument that frequently is recommended in the
literature for use with Spanish-speaking students is the
Raven's Progressive Coloured, Standard or Advanced Matrices
(1986), which can be administered individually or to a group.
Directions for administration of the Raven Matrices are
available in English and Spanish. Saccuzzo and colleagues
(1994) found that the Raven Matrices Test was a better
indicator of ethnic minority students' abilities than the
WISC-R. When Hispanic students were given the Standard
Progressive Matrices, a dramatic increase in the number of
students identified as gifted was found.
Other recommended non-verbal instrximents are the Cartoon
Conservation Scales, the Leiter International Performance
Scale, the Columbia Mental Maturity Scale, and the
Goodenough-Harris Drawing Test (Oakland & Dowling, 1983;
Melesky, 1985). Each of these instnaments can be administered
readily in Spanish, or in the case of the Leiter, nonverbally because no spoken directions are required. However,
these instruments have not been validated for use with gifted
ethnic minority students. The majority of the validity
studies have been conducted with students in the average to
lower ranges of intellectual functioning (Oakland & Dowling,
1983; Reeve, French, & Hunter, 1983). In addition to these
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instniments, which are measures of intellectual ability, the
Torrance Test of Creative Thinking (Figural) also is
recommended because it is the only instrument within the
present discussion that is a specific measure of creativity
(Melesky, 1985). It is available in both Spanish and English.
African-Americans. Although numerous articles have been
written on the identification of gifted Hispanic students,
only scant information is available about procedures for
adequately identifying gifted African-American students (Ford
& Harris, 1992). The difficulty of identifying gifted
African-American students also is attributed to the current
over-reliance on standardized tests, the reification of
intelligence and IQ, and the use of unidimensional
instruments to assess intelligence, a multi-dimensional
construct (Ford & Harris, 1990, 1992). According to Ogbu
(1988), IQ tests measure distinct, Eurocentric cognitive
skills that are specific to Western culture. Because the IQ
tests are grounded on samplings of cognition and behavior
valued by "the middle class in Western societies, they
inevitably discriminate against members of other cultures"
(p. 29) and cannot adequately measure the intelligence of
African-American students. The over-reliance on, misuse of,
and sometimes abuse of standardized testing is confounded by
inattention to the influence of one's culture and environment
on the developmental manifestation of giftedness in the
African-American population (Ford & Harris, 1990; Patton,

79

1992). Therefore, pluralistic identification procedures that
incorporate culture and context into the identification
process are recommended for identifying gifted AfricanAmerican students (Ford & Harris, 1990, 1992; Ogbu, 1988;
Patton, 1992). The works of Gardner (1983) and Sternberg
(1985, 1991), as well as the earlier works of Renzulli
(1973), Torrance (1977), and Hillard (1976), represent
examples of pluralistic views of intelligence and giftedness.
The referral process should include nominations from
teachers, parents, peers, and the students themselves.
However, Patton (1992) recommended using checklists and
rating scales created by Hillard (1976) and Torrance (1977)
that assess distinct social and psychological indicators of
giftedness and creativity within a context of AfricanAmerican culture. According to Frasier (1989), the inclusion
of these rating scales and checklists in the referral and
screening processes will increase the number of AfricanAmericans identified as gifted.
The use of traditional, norm-referenced, intelligence
tests has not resulted in a proportionate identification of
gifted African-American students. However, some intelligence
tests show promise in the identification of African-American
students (Baska, 1986a, 1986b; Frasier, 1989, VanTasselBaska, Patton, & Prillaman, 1989). The Coloured, Standard,
and Advanced Progressive Matrices frequently are used by
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school districts to identify gifted students and were
selected by a panel of experts in 1981 (Richert, Alvino, &
McDonnel, 1981) as useful in the identification process for
African-Americans. The heavy reliance on the Raven Matrices
is not sufficient grounds to recommend their use. However,
the Matrices' high-to-moderate positive correlations with
other intelligence and achievement tests and their high
concurrent validity for use with African-American students
(Court & Raven, 1982; Sattler, 1992) are strong arguments for
their use.
A recent and extensive study designed to look at the
efficacy of using the Raven Standard Progressive Matrices as
an identification tool for ethnic minority students was
conducted by Saccuzzo et al. (1994). In the initial
evaluation of the present forms of identification, Saccuzzo
et al. (1994) found that the WISC-R over-selected Caucasians
at about 100% greater than the number of Caucasians in the
district population and under-selected African-Americans at a
rate of two to four times less than would be expected by the
number of African-Americans in the district. From these
results, Saccuzzo et al. (1994) concluded that the use of the
WISC-R for identification of gifted ethnic minority students
would not result in an "equal access program." When the
African-American students were given the Standard Progressive
Matrices, a dramatic 168% increase in the number of students
identified as gifted occurred. This study provided strong
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evidence for the use of the Raven Standard Progressive
Matrices in the identification process of African-American
students for programs for the gifted.
Another recommended intelligence test is the Matrix
Analogies Test Expanded and Short Form (MAT-EF and MAT-SF),
that has been normed on a large representative sample in the
U.S. with regard to gender, ethnicity, geographic region, and
socioeconomic status (Naglieri, 1985a, 1985b). The test has a
high degree of internal reliability and evidence of validity
(Naglieri, 1985a, 1985b). The Matrix Analogies test measures
non-verbal ability through the use of figural matrices and is
useful with people whose scores may be influenced by speed
(Naglieri & Prewett, 1990). A recent study by Ward, Ward, and
Patton (1992) showed that the MAT-EF correlated with the
WISC-R and the Peabody Individual Achievement Test-Revised
(PIAT-R) in a pattern that validated the test as a non-verbal
measure of intellectual ability. The MAT-EF and the Peabody
Individual Achievement Test-Revised was administered to atrisk gifted learners. Results indicated that the MAT-EF
provided the highest estimate of general intellectual ability
for a large portion of African-Americans. The newness of the
MAT instruments and the use of updated norms, however, may
result in students' obtaining lower scores than they would on
other aptitude measures (Ward et al., 1992).
Frasier (1989) reported that considerable evidence has
been accumulated that indicates the Kaufman Assessment
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Battery for Children (K-ABC) (Kaufman & Kaufman, 1983) "is
fair to minorities" (p. 281). According to Kaufman and
Kaufman, results of various studies have indicated that
African-Americans, as a group, have scored higher on the KABC than on more traditional tests. The developers of the KABC attributed these higher scores to the test's emphasis on
a multidimensional concept of intelligence and "de-emphasis
on applied skills and verbal expression" ( Kaufman &
Harrison, 1986, p. 157). However, the K-ABC has been faulted
for its low ceiling for gifted populations (Sattler, 1992).
Additionally, evidence of the K-ABC's validity is scarce
(Salvia & Ysseldyke, 1988).
Another test frequently reconimended for use in
identifying gifted African-American students is the Torrance
Test of Creativity (TTCT) (Ford & Harris, 1990; Frasier,
1989; Fatten, 1992; Torrance, 1987). Not only does this test
measure an important dimension of giftedness (creativity),
but it also has been found to do so in a culture-fair way
(Torrance, 1987).
A performance-based assessment recommended as an
identification tool for gifted African-American students is
a modified version of Project Spectnom from Harvard (Gardner,
1991; Krechevsky, 1991) and the DISCOVER assessment, named
the Multiple Intelligence Assessment Technique (Udall &
Passe, 1993) that currently is being used in a large Eastern
school district. A study was conducted by Plucker, Callahan,
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and Tomchin (1996) to establish the reliability and validity
of the Multiple Intelligence Assessment. The Multiple
Intelligence Assessment ratings of African-American students
were correlated with their scores from the Iowa Test of Basic
Skills (ITBS) subtest scores to obtain evidence of construct
validity. Additionally, a factor analysis was conducted to
determine if the four intelligences assessed corresponded
with the activities. The results of the factor analysis
confirmed the presence of the linguistic and logicalmathematics subscales, but the remaining subscales, spatialgeneral and spatial-tangrams, were not confirmed (Plucker et
al., 1996). The results of the multitrait-multimethod
correlations yielded limited evidence of convergent and
divergent validity with a relatively high correlation among
the logical mathematical subscale and the other subscales and
the ITBS subtests. The quest to establish concurrent and
construct validity on this assessment was difficult for these
authors, and they pondered how validity could be established
on assessments based on the multiple intelligences theory
(Plucker et al., 1996). In analyzing this study, the question
that comes to mind is why Plucker et al. did not correlate
this performance-based measure of intelligence with other
types of intelligence tests instead of an achievement test.
The method of assessment supposedly is measuring a student's
intellectual functioning, not his or her level of
achievement. Additionally, Plucker et al. (1996) did not
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consider the expanded components of validity for performancebased assessments in this study. The results of the validity
study might have been different had they considered the
expanded forms of validity.
Finally, the System of Multicultural Pluralistic
Assessment (SOMPA) is recommended as a culture-specific
assessment for identifying gifted African-American students
(Frasier, 1989; Matthew, Golin, Moore, & Baker, 1992;
Sattler, 1992). The SOMPA was developed to provide a more
accurate assessment of the learning potential of minority
students to avoid their mislabeling as mentally retarded
(Mercer & Lewis, 1977,1981; Mercer, 1973). However, according
to Mercer and Lewis (1981), the SOMPA also may prove useful
in identifying ethnic minority students for programs for the
gifted. Mercer and Lewis (1981) believed that cultural
differences between home and school may mask the learning
potential of ethnic minority students. This result may lead
to their misplacement in special education programs, may mask
the potential of ethnic minority students with high levels of
ability, and may prevent their identification as gifted. In
Mercer's (1973) view, tests measure learned behaviors, and a
reasonable estimate of learning potential is derived from a
comparison of a student's performance with that of other
students with similar learning opportunities and test-taking
experiences. The student's estimated learning potential (ELP)
is computed by comparing the student's intelligence test
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score with children of similar ethnic and sociocultural
backgrounds.
In a study conducted by Matthew, Golin, Moore, and Baker
(1992), two groups of African-American students identified as
gifted were compared on the basis of the method of placement.
One group was placed using the original IQ scores (WISC-R)
while the second group of students was placed on the basis of
the WISC-R scores adjusted by the SOMPA procedures to
Estimated Learning Potential (ELP) scores. The major focus of
this study was to determine if students who would not have
been admitted to the program on the basis of their original
WISC-R scores because their scores were below the minimum IQ
requirement were comparable to those selected by traditional
means. From the results of this study, the authors suggested
that significant differences were not present between the
SOMPA and non-SOMPA students on the CPA and achievement test
scores used to identify them for the program for the gifted.
Thus, the use of the SOMPA procedures allowed practitioners
in the school district to identify an additional group of
ethnic minority students who otherwise would not have been
eligible for the program. Additionally, the comparison of
scores indicated that the SOMPA students did not perform
differently from those who were identified as gifted without
SOMPA adjustment of their IQ scores. The results of this
comparison provided evidence for the authors to suggest that
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the SOMPA students were appropriately placed in the program
for the gifted.
Along with the recommended intelligence tests, several
assessment models take a more comprehensive approach to
identifying gifted African-American students. The Baldwin
Identification Matrix (BIM) (Baldwin, 1984) and its
modifications (Dabney, 1988) have been reported as effective
approaches to identifying high nianbers and different domainspecific areas for gifted African-American students. These
matrix approaches were designed to allow the results of
objective and subjective data sources to be juxtaposed with
data from multiple sources and collected, reviewed, and
interpreted before making a decision about the selection of
individuals for inclusion in programs for the gifted.
However, information on the efficacy of using this approach
is limited.
More recently, Frasier's (1990) work on the development
of assessment "profiles" holds promise for enhancing
practitioners' capacity to identify more and diverse gifted
African-Americans. The Frasier Talent Assessment Profile (FTAP) (Frasier, 1990) requires the collection of quantitative
and qualitative data from multiple sources (e.g., aptitude,
performance, creativity, and achievement). From these data,
the examiner develops an individual profile from which
further data can be collected, reviewed, and interpreted.
Identification and selection decisions are based on multiple,
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broad indicators of potential giftedness. As a result,
completed profiles demonstrate the often disparate and
unequal performance in the various domains of intelligence of
gifted African-American students and result in these
individuals being considered superior in one area and maybe
average in another.
Despite the many recommended identification methods, the
identification of gifted African-American students continues
to be a challenge. However, new theories, paradigms,
methodologies, and assessments are offering hope in the quest
to identify a representative population of African-American
students and place them in programs for the gifted.
Native Americans. The identification of gifted Native
American students is problematic because little research has
been done in this area (Kirschenbaum, 1988; Tonemah, 1987).
Exclusive reliance on testing is inappropriate because (a)
few tests have included Native American students in their
norm samples, (b) many Native American students have limited
English proficiency and are lacking in cultural and social
experiences tapped by traditional intelligence tests, and (c)
Native Americans tend to have a nonanalytical cognitive style
that puts them at a disadvantage on tests that emphasize
analytical thinking (Benilly & Tonemah, 1984; Kirschenbaum,
1988; Tonemah, 1987).
One type of identification method recommended for use
with Native American students is the ethnographic approach.
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The ethnographic approach to the identification of gifted
Native American students assesses a student in the context of
his or her environment and culture (Kirschenbaum, 1988).
Ethnographic research involves the extensive study of a
sample of individuals to understand cultural values and
social processes. Data are collected through observations and
interviews. Behavioral characteristics that are considered by
the members of a culture to be important to the continuing
viability of the culture are measured to find students
displaying these behaviors to an exceptionally high degree
(Kirschenbaum, 1988).
Along the same lines as ethnographic research, Tonemah
and Brittan (1985) developed the American Indian Gifted and
Talented Assessment Model (AIGTAM). The AIGTAM classifies the
characteristics of the gifted and talented Native American
student into four categories (Tonemah, 1987). The first
category is aesthetic abilities, which mainly covers areas of
artistic talent and creative expression. The other three
categories are acquired skills, language, and technology;
tribal/cultural understanding, knowledge of tribal traditions
and ceremonies; and personal/human qualities, intuitiveness,
intelligence, leadership and creativity, which are compatible
with the viewpoint of the gifted student as a superior
problem solver. Tonemah (1987) suggested that to identify
gifted Native American students, one should attempt to
determine the degree to which a student is intelligent.
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resourceful, attentive, able to handle new situations, able
to solve problems, a quick learner, self-sufficient and
dependable, knowledgeable, insightful, and able to
distinguish underlying meaning. Thus, identifying students
who demonstrate these characteristics to a high degree
requires information from a variety of sources, including
self-reports, creativity tests, observational rating scales,
tests of spatial and verbal intelligence, and achievement
tests.
Besides the AIGTAM, three other methods are recommended
for identifying gifted Native American students. The Raven
Progressive Matrices, tests of nonverbal reasoning, are
recommended for use with Native American students because
they have the least possible amount of cultural bias.
However, the study conducted by Saccuzzo and colleagues
(1994) was the only study found in the literature examining
the efficacy of using the Raven Progressive Matrices for
identifying gifted Native American students. When the
students were given the Standard Progressive Matrices, a
dramatic increase in the number of Native American students
identified as gifted was found. In fact, the Raven Matrices
identified a slightly greater percentage of Native American
students as gifted than the percentage of Native American
students in the district. This over-identification could have
been due to the small nvimber and percentages of Native
American participants involved in the study. However, one

90

might want to exercise a note of caution to make sure that
this population was not over-identified through the Raven.
The WISC-R is another intelligence test recommended for
identifying gifted Native American students; however,
examiners should recognize that Native American students
generally perform differently from other ethnic groups.
Reynolds (1983) stated that Native American students
generally score higher on the subtests assessing perceptual
organization (Picture Completion, Picture Arrangement, Block
Design, and Object Assembly) and lower on those assessing
verbal conceptualization (Vocabulary, Similarities,
Comprehension) than the norm groups. The same results have
been found on the Wechsler Intelligence Scale for ChildrenThird Edition, even though the norming sample included a
minute sample (less than 4%) of Native Americans, Eskimo,
Aleut, Pacific Islander, Asian, or "other" (Tanner-Halverson,
Burden, & Sabers, 1993). In the study conducted by TannerHalverson et al. (1993), 110 Native American students were
administered the WISC-III. The means and standard deviations
of the students' global scores were analyzed by comparing
these scores with the WISC-III published national norms. The
results of the comparison revealed that the students' Verbal
and Full Scale scores were about one standard deviation below
the U.S. norms; however, the norm differences were smaller
for the Performance Scale. The development of local norms for
the WISC-III was recommended by this group of researchers.
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Additionally, McShane and Plas (1982) analyzed the Wechsler
scales for the existence of an Indian Wechsler Scale
performance pattern. The global scaled scores of one hundred
and forty-two Native Jtoerican students were analyzed through
a recategorization of the Wechsler subtests according to the
Bannatyne scheme (i.e., the subtests are recategorized into
sets of factored abilities). Additionally, the scores they
used for this study had been collected over a ten-year
period, which causes one to question the results because
students can be exposed to a wide range of educational
opportunities. However, they too found an Indian Wechsler
Scale Performance pattern that indicated spatial abilities
were more developed than sequencing skills (McShane & Plas,
1982) Therefore, one should be cautious when using the WISC-R
or WISC-III to identify gifted Native American students.
Three methods are recommended for assessing the
creativity of Native American students. First, The Torrance
Tests of Creative Thinking, available in both figural and
verbal forms, can be used to make a normative assessment of
students' originality, fluency, flexibility, elaboration, and
creative strengths. Second, Rimm (1986) developed the PRIDE,
GIFT and GIFFI, a creativity self-report form that requires
students to indicate whether they have certain habits,
attitudes, preferences, and characteristics that research has
associated with a creative personality. Finally, creativity
can be assessed by having students make something out of clay
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or other construction material to show imagination, quality,
originality, and elaboration.
Although Native American students are underrepresented
in programs for the gifted, identification methods are
available that are more appropriate for use with Native
American students and might increase their representation in
special programs.
In summary, researchers have analyzed a large number of
verbal and non-verbal tests for appropriate use with ethnic
minority students, as well as bilingual students. However, in
light of all the issues and identification methods that have
been presented, the one common thread represented throughout
the literature is the need for an instrument that
incorporates objective measurement of intelligence with
unbiased assessment for the identification of ethnic minority
students for programs for the gifted. Until such a meausre is
developed, controversy will continue with regard to the most
appropriate and effective identification processes for ethnic
minority gifted students.

Limitations of Studies of Methods of Assessment
In Table 3, the studies pertaining to the methods of
assessment for gifted ethnic minority students are
summarized. In a majority of cases, giftedness was identified
through the traditional criterion of an IQ or achievement

'I'ablc 3
Summary of Studies of Methods of Assessment

Study

Subjects

Test/Criterion

Design/Analysis

Conclusions

Clarizio
(1982)

Hispanic
Caucasian

WISC'-R

Review oflitcrature

* WISC-R non-verbal measures
WISC-R deemed valid mea
sures of Hispanic students'
intellectual functioning
* Non-verbal tests and adaptive
behavior data are reliable
* WISC-R predicts short term
achievement for Caucasians

Matthew,
Golin,
Moore,&
Baker
(1992)

270 AfricanAmericans

WISC-R
SOMPA
Ross Test of Higher
Cognitive Processes

Analysis of means and
standard deviations

* Results of SOMPS&
achievement tests were
comparable.
* Use of SOMPA increased
proportion of minority
students identified

McShane
& Plas
(1982)

142 American
Indians

WPPSI

ANOVA
I'requcncy Analysis
Chi-square

* Indian Wechsler scale
performance pattern
developed dominant

Wise
WISC-R

l able 3 (cont'd)
Summary of Studies of Methods of Assessment
Study

Su^ects

Test/Criterion

Design/Analysis

Conclusions

Ortiz &
Volioff
(1987)

75 Hispanic
3rd-6th graders

WISC-R
Ortis-Lennon SchoolAbility Tests
Test of DivergentThinking
Culture Free SelfEsteem Inventory
CA Test of Basic Skills
CA Achievement Test

Single l-'actor Repeated
Methods
One way ANOVA
Post hoc analysis

* Total scores differed
substantially across
instruments
* WISC-R scores highest
* WISC-R identified as to use
to identify gifted minority
students

Saccuzzo,
Johnson, &
Guertin
(1994)

35, 000 Hispanic,
Caucasian,
African-American,
Native Americans,
Pacific Islander,
Indochinese

WlSC-R
Raven
D-CAT

* Analysis of percentages

* WISC-R over identifies
Caucasian students and under
identifies ethnic minority
students
* Raven identifies equitable
percentage of ethnic minority
students

I'anner1 lalverson.
Burden, &
Sabers
(1993)

110 Tohono
O'Odham Native
American

WISC-111

Analysis of means and
standard deviations

* Verbal and full scale scores
one standard deviation below
the US norms
* Performance IQ norm
differences smaller
* Local norms development
recommended
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test score (Clarizio, 1982; Matthew et al., 1992; McShane &
Plas, 1982; Ortiz & Volloff, 1987). The use of an
IQ score as the criterion for identifying giftedness is a
major problem according to Renzulli and Delcourt {1986). The
traditional standardized test of intelligence, designed to
predict performance has instead become the criterion
(Renzulli & Delcourt, 1986). The study by Plucker et al.
(1996), in which performance-based assessment ratings were
used as the criteria for identification of giftedness, did
not incorporate some of the expanded components of validity.
They also used a factor analysis to examine the construct
validity of the assessment. However, this type of analysis is
inappropriate due to the different raters involved in the
rating process. Additionally, the multiple intelligences may
not produce a specific loading pattern on a factor analysis
because different intellectual domains are represented.
Finally, the validity of the many recommended
standardized tests and non-verbal tests of intelligence for
the purpose of identifying gifted ethnic minority students or
for use with ethnic minority students was not always
provided. More research must be accomplished to examine the
validity of the use of many of these tests for this purpose.
Clearly, a need exists for a more reliable and valid
assessment that closely fits the changing paradigms and
definitions of giftedness. Although experts continue to
recommend traditional standardized tests for ethnic minority
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students, a number of new assessments seem to be more
appropriate for identifying students from diverse
populations. Therefore, one must provide evidence that new
assessments, such as the DISCOVER assessment, are better
indicators of students' intellectual strengths than the
traditional measures of intelligence.

Wechsler Preschool and Primary Scale of Intelligence-Revised
and Identification of Gifted Ethnic Minority Students
The early identification of young gifted students often
is regarded as essential (Piirto, 1994; Shore, Cornell,
Robinson, & Ward, 1991). Although early identification is
seen as essential, a battery of assessment methods alone is
not recommended for identifying young gifted students,
especially young gifted ethnic minority students. Some of the
many assessment tools in the identification of young gifted
students include the Stanford-Binet L-M (Sattler, 1992),
Kaufman Assessment Battery for Children (Karnes & Johnson,
1987), Project Spectrum (Krechevsky, 1991; Ramos-Ford &
Gardner, 1990), the Kindergarten Screening Instrument
(Rivers, Meininger, & Batten, 1991), the Woodcock-Johnson
Psycho-Educational Battery-Revised (Early Development)
(Harrington, Kimbrell, & Dai, 1992), and the Wechsler
Preschool and Primary Scale of Intelligence-Revised
(Buckhalt, 1989-1990; Kaufman, 1992).
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The choice of the test used for the identification
process often depends on the preference of the examiner. Due
to the familiarity of the Wechsler scale format, some school
psychologists are choosing to use the Wechsler Preschool and
Primary Scale of Intelligence-Revised (WPPSI-R) as a tool for
identifying young gifted ethnic minority students. However,
literature supporting the use of the WPPSI or the WPPSI-R as
an identification instrument for young gifted ethnic minority
students is scarce, limited in scope, and somewhat dated
(Crockett, Rardin, & Pasewark, 1976; Dlugokinski, Weiss, &
Johnson, 1976; Hawthorne, Speer, & Buccellato, 1983;
Henderson & Rankin, 1973; Kaufman, 1973a, 1992; Rellas, 1969;
Speer, Hawthorne, & Buccellato, 1986). The majority of
available literature pertaining to the WPPSI or WPPSI-R
evaluate concurrent validity (Harrington et al., 1992;
Kaplan, 1985), the use of the WPPSI with emotionallydisturbed children (Haynes & Atkinson, 1983, 1984),
identifying reading disabilities (Badian, 1984; Kutsick,
Vance, Schwarting, & West, 1988), and short forms of the
WPPSI-R (LoBello, 1991). These studies are not focused on the
ethnic minority student. The participants in these studies
are reported as primarily Caucasian preschool children with a
few ethnic minority and kindergarten students represented in
some studies. Therefore, the literature is lacking empirical
support for the use of the test with ethnic minority students
and those students in the upper-age ranges.
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Prior to the revision of the WPPSI, only three studies
that were designed to evaluate the efficacy of using the
WPPSI with gifted students could be located. Not one of the
three studies had ethnic minority students as participants.
One study conducted by Speer et al. (1986) was designed to
investigate patterns in the Verbal and Performance IQs and
subtest scores of 306 young Caucasian gifted students.
Subtest scores were rank ordered, and patterns were
identified based upon highest subtest scores. A t-test was
used to determine if the difference between Verbal and
Performance IQ scores was significant. The results provided
evidence for the researchers to suggest that these
participants had a pattern of higher verbal scores than
performance scores for both males and females. The males had
an average of seven IQ points difference in favor of the
verbal scale, while the females had slightly more than four
IQ points difference in the same direction as the males.
According to Speer et al. (1986), the results of this study
provide support for the position that young gifted children
also are stronger in verbal than non-verbal skills.

No

mention was made of how this pattern might differ for gifted
ethnic minority students or whether conducting a study using
the same variables in the minority population would be
benefical.
The other two studies were designed to obtain evidence
of the appropriateness of using the WPPSI in the
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identification process for young gifted students. The driving
force in the two studies was the assumption that the validity
of subtest scores and the viability of interpreting subtest
patterns peirtially depends on the basic assiamption that the
test contains items of sufficient difficulty to assess the
abilities of the examinees adequately. This assiamption was
called into question by several researchers. In the first
study, Rellas (1969) reported data on five and six year old
students with a mean WPPSI IQ of 125.

He found that maximum

scaled scores were achieved on the Arithmetic subtest by five
students, on the Mazes subtest by four students, and on the
Block Design subtest by three students. The author suggested
that the WPPSI does not contain items of sufficient
difficulty to assess the abilities of gifted students
adequately. From these results, Rellas cautioned
practitioners against using the WPPSI for early
identification of gifted students. A similar study was
conducted by Hawthorne et al. (1983). However, they did not
examine the number of participants obtaining maximum scores
on subtests but, rather, the number and percentages of
Caucasian participants failing to obtain ceilings on the
subtests. Three hundred and six four to six year old
Caucasian students were administered the WPPSI. Data were
reported for only nine of the subtests and indicated that
none of the subtests were of adequate difficulty for all
participants. In fact, the level of difficulty for six of the
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subtests was inadequate for half or more of the participants.
Additionally, significant differences between the numbers of
males and females failing to obtain ceilings on the various
subtests were not obtained through the chi-square tests.
Thus, the authors deemed the WPPSI inappropriate for use in
early identification of young gifted students. However, no
mention was made of how these findings might relate to gifted
ethnic minority students. Therefore, the appropriateness of
using the WPPSI with gifted ethnic minority students is
questionable.
The only available studies pertaining to the WPPSI and
ethnic minority students were studies of the predictive
validity of the test. According to some measurement experts,
the predictive ability of the WPPSI is more variable with
ethnic minority and lower socioeconomic status students than
with middle-class Caucasian students (Sattler, 1992). In one
study (Crockett, Rardin, & Pasewark, 1976), a sample of 35
Head Start students was administered the Metropolitan
Achievement Tests three to four years after the
administration of the WPPSI. A correlation analysis was
conducted between the two tests. The only significant
correlations between the two tests were the Mathematics
section and the Full Scale IQ and between the Mathematics and
the Performance Scale IQ. From these results, the researchers
indicated that the WPPSI Verbal Scale IQ must be viewed with
caution in the evaluation of Head Start students because many
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of these students were of lower socioeconomic status,
bilingual, and evidenced atypical development of language
skills during primary school years. In another study
conducted by Dlugokinski et al. (1976), the WPPSI Full Scale
IQ was correlated with assessment of emotional problem areas,
socioeconomic and familial variables, speech development,
motor development, and perceived improvement in a specialized
program for 50 African-American, 32 Caucasian, 4 Hispanic,
and 1 Asian preschool students. All of these students were of
lower socioeconomic status and had been referred to a special
setting because of personal and social difficulties.
Significant correlations were obtained between IQ and
socioeconomic and familial variables and perceived
improvement. Dlugokinski and colleagues cautioned that the
Verbal and Performance Scale IQs might not be good indicators
of potential intellectual ability of lower socioeconomic
status students. Dlugokinski et al. (1976) emphasized that
social, emotional, and cognitive factors are interrelated
components in the child's global development.
Another study pertaining to the WPPSI was conducted by
Henderson and Rankin (1973), who analyzed the reliability and
predictive validity of the WPPSI with 49 Mexican-American
five and one-half year old students from economically
depressed families. The authors suggested that to use the
WPPSI routinely in making decisions as to whether to place
ethnic minority students in special programs is ill advised.
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They found an 18-point difference between the students *
Verbal and Performance Scale IQs (i.e., 74 vs. 92) and that
the predictive validity of the WPPSI using third grade
Metropolitan Reading Test scores was poor. The WPPSI,
therefore, appears to have dubious utility as a predictor of
later school success for ethnic minority students.
Finally, Kaufman {1973a) compared the scores of 132
matched pairs of African-American and Caucasian students in
the WPPSI standardization group. The students were matched on
age, gender, geographic region, father's occupation, and
urban-rural residence. Comparisons were made between the
Verbal, Performance, and Full Scale IQs of the matched pairs,
as well as between their scaled scores on the 11 WPPSI
subtests. The statistical significance of each difference
then was determined using the t-test for matched groups. The
Caucasian students obtained significantly higher Verbal IQs
(i.e., 99 vs. 88), Performance IQs (i.e., 97 vs. 88), and
Full Scale IQs (i.e., 98 vs. 87) at all of the age levels
studied. Once again, practitioners were cautioned on the
appropriateness of using the WPPSI with ethnic minority
students.
Although the WPPSI has been revised (WPPSI-R), only one
article could be located pertaining to the appropriateness of
using the test with young gifted students (Kaufman, 1992).
The only mention of ethnic minority students in this article
happens to be when the standardization sample and elimination
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of biased items are discussed. Thus, gifted students are not
separated by ethnicity. Additionally, the ceilings of various
subtests are still in question because some subtests have
less-than-ideal ceilings for discriminating among gifted
students. Therefore, Kaufman (1992) urged practitioners to
use the WISC-III rather than the WPPSI-R at the ages of
overlap for these two instrxaments. According to Kaufman, the
WPPSI-R is an especially poor choice to use with students who
are six and one-half to seven years of age, where the
reliability coefficients are subpar. Another problem with the
WPPSI-R that affects gifted students is the addition of bonus
points for response speed on the Object Assembly and Block
Design subtests. Some brighter students might solve the
problems quickly, and others might respond more slowly for a
variety of reasons that have more to do with maturation or
personality than their intellectual ability. Therefore,
Kaufman criticized the WPPSI-R and cautioned that the new
emphasis on the bonus points for response speed potentially
could be damaging for students being assessed for placement
in programs for the gifted. Although many students will rise
to the occasion and accumulate numerous bonus points, other
students' IQ scores will suffer on two of the ten subtests
because of age-inappropriate stress on solving problems with
exceptional speed. Additionally, the subtest stability and
test-retest coefficients were low. Due to the low
coefficients, examiners need to be cautious when interpreting
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test profile fluctuations and making inferences about the
meaning of apparent strong and weak areas within the subtest
profile.
In summary, the literature is lacking in empirical
evidence for the appropriateness of using the WPPSI-R for
identifying gifted ethnic minority students. Based on all of
the cautions reported in the literature, examiners should use
the WPPSI-R in conjunction with other types of assessments
and criteria, or search out a more appropriate measure of
intelligence for the ethnic minority population.

Limitations of Studies of the WPPSI/WPPSI-R
In Table 4, studies pertaining to the WPPSI/WPPSI-R for
identifying gifted ethnic minority students are summarized.
Most notcibly, the literature is lacking on the efficacy of
using the WPPSI/WPPSI-R with gifted ethnic minority students.
Thus, one cannot assume that the WPPSI/WPPSI-R is a valid
indicator of intellectual functioning in diverse populations.
Additionally, in the studies in which researchers were
examining the appropriateness of the WPPSI/WPPSI-R for use
with gifted students, the IQ score was used as the criterion
for evaluating the success of other identification methods.
This research design is considered a major problem by
Renzulli and Delcourt (1986). More research needs to be
conducted on the efficacy of using the WPPSI/WPPSI-R with
ethnic minority students.

Table 4
Summary of Studies involving WPPSl and WPPSI-R
Study

Subjects

Tests/Criterion

Design/Analysis

Conclusions

Badian
(1984)

72 Caucasian
Children

WPPSl

MANOVA
Stepwise regression
analysis

* Patterns of intellectual strengths and
weaknesses differ for Girls and boys at
risk for reading disability

Crockett,
Rardin, &
Pasewark
(1976)

35 Caucasian
Children

WPPSi
Metropolitan
Achievement Test
(MAT)

Correlations

* WPPSl verbal scale scores of ethnic
minority students must be viewed with
caution
* WPPSl and MAT is unrelated

DIugokinski,
Weiss, &
Johnson
(1976)

50 AfricanAmerican
32 Caucasian
4 Hispanic
1 Asian
Children

WPPSl
Speech
development
Motor
development
Special Preschool
Program

Correlations

* Significant correlations between IQ, SES
and familial variables
* Social, emotional, and cognitive factors
intercorrelated components in a child's
global development

Harrington,
Kimbrell, &
Dai (1992)

Preschoolers
28 Caucasian
1 African
Americans
1 Hispanic

WPPSl-R
WoodcockJohnson
Psychoeducational
Battery

Correlations
ANOVA

* Significant relationship between WJ-R
(COG) BCA and the WPPSl-R

I'able 4 (cont'd)
Summary of Studies involving WPPSI and WPPSI-R
Studj^

Subjects

Tests/Criterion

Design/Analysis

Conclusions

Hawthorn,
Spear, &
Buccellato
(1983)

Gifted
Caucasian
Children

WPPSI

T-tests
Means and standard
deviations

* Level of difficulty of six subtests
inadequate
* Content validity and viability of scatter
analysis questionable for gifted children

Haynes &
Atkinson
(1983)

Prekindergartners
181 Caucasian

WPPSI

Correlations
Principal-factors
Analysis

• Structure of intelligence of emotionally
disturbed children similar to that of
normal children
* WPPSI profile analysis using subtest
scores may be invalid in clinical settings

Henderson &
Rankin
(1973)

49 Hispanic
Children

WPPSI
Metropolitan
Reading Test

Spearman Brown
Prophecy formula
Correlation
coefficients

* 111 advised to use the WPPSI routinely in
making decisions about ethnic minority
students
* WPPSI results unstable over time

Kaplan
(1985)

Kindergartners
32 Caucasian
8 Hispanic

WPPSI
Kindergarten
Grades
Self-Control
Rating
Scale(SCRS)
Vane Kindergarten
Test (VKT)

Pearson-product
moment correlations

* Significant correlations between VKT and
WPPSI
* VK T deemed valid measure of young
childrens' ability

Table 4 (cont'd)
Summary of Studies involving WPPSl and WPPSl-R
Study

Subjects

Tests/Criterion

Design/Analysis

Conclusions

Kaufman
(1973)

132 Matchedpaired AfricanAmerican and
Caucasian
Children

WPPSl

Percentage analysis
breakdown

* Significantly higher verbal and full scale
IQS for Caucasian at all age levels
* Significantly higher performance IQS for
Caucasians in youngest but not oldest
group

Kutsick,
Vance,
Schwarting,
& West
(1988)

Preschoolers 70
Caucasian

WPPSl
Peabody Picture
Vocabulary TestRevised (PPVT-R)
r.xpressive One
Word Picture
Vocabulary Test
(EOWPVT)

Pearson-product
moment correlations
T-tcsts (two tailed)
Repeated measures
ANOVA

* WPPSl scores higher than PPVT-R
* EOWPVT standard scores higher than
PPVT-R standard scores
* Neither EOWPVT or PPVT-R should be
used in isolation

Rellas
(1969)

Gifted
Caucasian
Children

WPPSl

Means and standard
deviations
T-tcsts

* Difficulty of subtests inadequate
* Too many students obtained maximum
scaled scores therefore,
* Cautioned against using the WPPSl for
early identification of gified children

Spear,
1 lawthornc,
& Bucccllato
(1986)

306 Caucasian
Children

WPPSl

Analysis of subtest
and IQ patterns
T-tcsts, Means and
standard deviatit)ns

* Verbal scores higher than performance
scores for gifted students
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A number of researchers deemed the WPPSI-R inappropriate
for use in identifying gifted students; however, no mention
was made regarding gifted ethnic minority students. Most
likely the WPPSI-R is even more inappropriate for use with
gifted ethnic minority students. A need exists for a reliable
and valid instrximent that taps into the strengths of gifted
ethnic minority students. The DISCOVER assessment provides
practitioners with the unique opportunity to gain a better
understanding of the complex thinking, problem solving and
problem finding skills used by ethnic minority students.
Therefore, evidence must be provided to substantiate the
claim that the DISCOVER assessment is a better indicator of
intellectual strengths than traditional measures of
intelligence. Thus, the comparability of the various
assessments can be examined to support the claim.

Wechsler Intelligence Scale for Children-Third Edition and
Identification of Gifted Ethnic Minority Students
Traditionally, an individually administered intelligence
test has been part of the identification process for
admitting children to programs for the gifted (Melesky, 1985;
Battler, 1992; Sevier, Bain, & Hildman, 1994). Since 1974,
the Wechsler Intelligence Scale for Children-Revised (WISC-R)
has been the most widely used standardized intelligence test
in this country (Avant, 1987; Roid, 1990). However, the WISCIII was published in 1991 and quickly is replacing its
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predecessor, the WISC-R, as a frequently used standardized
measure of intelligence for those students who have been
referred for programs for the gifted (Kaufman, 1992; Sevier
et al., 1994). Although the WISC-R was recommended as an
appropriate identification tool for gifted ethnic minority
students (Clarizio; 1982; Ortiz & Volloff, 1987), Saccuzzo et
al. (1994) found that the WISC-R over-identified Caucasian
students and under-identified ethnic minority students.
Studies have not been conducted to address the efficacy of
identifying gifted ethnic minority students with the WISCIII. The available studies on gifted students and the WISCIII have combined all ethnicities under the label of gifted
students or exceptional children instead of breaking the
population down by ethnicity (Hishinuma & Yamakawa, 1993;
Kaufman, 1992; Sevier et al., 1994). Therefore, educators
cannot assume that the WISC-III is an adequate tool for
identifying gifted Hispanic, African-American, and Native
American students. The assumption that the WISC-III can
identify gifted Hispanic students may be erroneous given the
results of the study by Saccuzzo et al. (1994).
Consistent with the process of revising the Wechsler
Intelligence Scale for Children (WISC) to produce the WISC-R,
the WISC-III was the result of several modifications. These
modifications included minor changes in administration
procedures, revision or deletion of dated items, changes in
starting points and discontinuance rules, the addition of
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some sample items, changes from black-and-white to multi
color items in some subtests, and the addition of completely
new items (Wechsler, 1991). With the exception of one new
optional subtest, the format of the WISC-III remained
unchanged from the WISC-R, continuing to provide scaled
scores from 12 subtests. The WISC-III yields the same global
scores as the WISC-R, that is. Verbal, Performance, and Full
Scale IQs.
According to Kaufman (1992), one key variable that often
is overlooked in determining whether a test is suitable for
assessing gifted students is the quality of the test's
standardization sample. As long as a sample is reasonably
heterogeneous on the variable of socioeconomic status, IQ
estimates can be provided for individuals who are within one
standard deviation. However, a normative sample must be
superb to yield good estimates for students who score two to
four standard deviations above the mean. Therefore, the
accuracy of extreme scores depends on the accuracy in
pinpointing the variability in test scores for each subtest
at each age (Kaufman, 1992). Kaufman claimed that the
standardization of the WISC-III is "immaculate and simply
without peer" (p. 155) because the data included a close
approximation of the Census data. The WISC-III was stratified
on the variables of gender, geographic region, ethnicity, and
parents' education and included examinees who obtained IQs in
the 130s (2 SDs above the mean), 140s (3 SDs above the mean)
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or 150s (nearly 4 SDs above the mean) who were ranked
compared to other students their age living in the U.S.
Therefore, one should be able to identify gifted students
adequately using the WISC-III (Kaufman, 1992; Sevier et al.,
1994). However, in previous research comparing successive
versions of the WISC, results provide evidence that shows
gifted students' global and subtest scores decline with a
newer standardization sample (Flynn, 1987; Sevier et al.,
1994; Wheaton & Vandergriff, 1978). Sevier and colleagues
found a similar trend when comparing the results of thirtyfive gifted elementary students' scores on the WISC-R and the
WISC-III. Mean scores, standard deviations, and t-test scores
for WISC-R and WISC-III Verbal, Performance, and Full scale
IQs were calculated. Results of dependent t-tests
demonstrated significant differences between the two
instruments for this sample on all global scores.
Additionally, statistical differences between the two tests'
global scores were assessed based on their respective
standard error of measurement. The WISC-III yielded lower
mean scores across all three of the global scales for these
thirty-five students. Considering this trend, a significant
decline in scores due to a newly-developed version of the
WISC would affect the rate of placement for children referred
to programs for the gifted significantly. If the WISC-III
were the specific measure of intelligence used, some students
tested for placement would not qualify because their scores
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would fall short of the cut-off point. These students might
have scored higher, deeming them eligible for placement in a
specialized program, if they had been tested with the WISC-R.
Therefore, one needs to be cautious when interpreting the
test scores of individuals, especially ethnic minority
students.
Another important aspect of a measurement tool for
identifying gifted students is whether the test has an
adequate ceiling. To distinguish among students who score in
the gifted range on the WISC-III, each subtest should yield
the maximum possible scaled score of 19 (Kaufman, 1992;
Sevier et al., 1994). Although the WISC-III subtests have
been found to have adequate ceilings for distinguishing among
gifted students, the new subtest. Mazes, has been found to
have an inadequate ceiling and should not be used in the
identification of gifted students (Kaufman, 1992).
Additionally, the WISC-III places a greater emphasis on speed
of responding, which could be to the disadvantage of some
gifted students. Studies have shown that gifted students have
quicker response times than less bright students, yet great
variability still exists in the ability levels of individuals
who solve problems at different rates of speed (Kaufman,
1979b). The speed of responding is measured through the
factor known as processing speed, a factor that tends to be a
valley in the profiles of many gifted students (Kaufman,
1992; Sevier, 1994; Wechsler, 1991). In a study found in the
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WISC-III manual (Wechsler, 1991), 38 children previously
identified as gifted were given the WISC-III. They averaged
123 to 127 on the verbal, perceptual, and distractibility
factors, but only 110 on the speed factor. Furthermore, the
gifted students' standard deviation of 18 on the Processing
Speed index is huge compared to their standard deviations of
12 and 13 on the three other factor indices (Wechsler, 1991).
Finally, to eliminate biased items on the WISC-III,
panels of reviewers identified items that appeared biased by
gender or ethnicity, and empirical analyses were conducted to
identify items that seemed to be biased based on appropriate,
contemporary statistical definitions of bias (Kaufman, 1992;
Kush & Watkins, 1994; Sevier, et al., 1994; Wechsler, 1991).
When selecting and drawing items for pertinent subtests,
considerable effort was taken by the publishers to depict
both genders, to show people from different ethnic
backgrounds, and in general, "to include a balanced number of
references to males and females and a wide variety of
ethnically identifiable persons, names, and topics"
(Wechsler, 1991, p. 13). According to Wechsler (1991) and
Kaufman (1992) the goal of balancing the subtests by gender
and ethnicity will prove beneficial in assessing gifted
minority students whether they are Hispanic, AfricanAmerican, Native American, or Asian-American.
Some might believe that the WISC-III is an adequate tool
for identifying gifted ethnic minority students; however,
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studies still need to be conducted on the efficacy and the
psychometric properties of the WISC-III as they relate to
gifted ethnic minority students. Until these studies are
conducted, one can only speculate on the appropriateness of
using the WISC-III for identifying gifted Hispanic, AfricanAmerican, and Native American students.

Limitations of Studies of the WISC-R/WISC-III
In Table 5, studies pertaining to the WISC-R and WISCIII and the use of these tests with gifted ethnic minority
students are summarized. In all cases, giftedness was
determined by the traditional IQ score (Kaufman, 1992;
Saccuzzo et al., 1994; Sevier et al., 1994; Wechsler, 1991).
Additionally, the literature examining the validity of the
WISC-III with gifted ethnic minority students is lacking.
More research regarding the efficacy of the use of the WISCIII for gifted ethnic minority students is needed before this
traditional test can be deemed appropriate with this
population of students.
As paradigms and definitions of giftedness change, the
methods of identifying giftedness need to be changed. We can
no longer rely on a global score to indicate a student's
intellectual abilities. The information provided by a
performance-based assessment, such as the DISCOVER
assessment, provides a practitioner with more information
about an ethnic minority student's complex thinking and

Table 5

Summary of Studies involving the WISC-R/WlSC-lll
Study

Su^ects

Test/Criterion

Design/Analysis

Conclusions

Sevier, Bain, &
Hildman
(1994)

30 Caucasian
5 African American
Gifted Students

WISC-R
WISC-111

Mean scorcs
Standard deviations
T-scorcs
Correlations

* WISC-III verbal, performance, full scale IQS,
as well as scaled scores of subtests,
significantly lower than WISC-R IQ

Kush &
Watkins (1994)

121 Mexican American
learning disabled
students

WlSC-lll

Principal component
analysis
Factor analysis

*

Saccuzzo,
Johnson,&
Giiertin (1994)

35, 000 Mispanic
Caucasian
African-American,
Native Americans,
Pacific Islander,

WlSC-R
Raven
D-CAT

* Analysisof
percentages

* WISC-R over identifies Caucasian students and
under identifies ethnic minority students
* Raven identifies equitable percentage of ethnic

WlSC-lll yields substantial "g" loading for
Mexican-American LD students

minority students

indochinese.
lannerllalverson.
Burden, &
Sabers (1993)

110 Tohono O'Odham

WlSC-lll

Analysis of means
and standard
deviations

* Verbal and full scale scores one standard
deviation below the US norms
* Performance IQ norm differences smaller
* Local norms development recommended

Native American

Wechsler
(1991)

38 Gifted Students

wisc-m

Means
Standard Deviations

* Processing Speed Scale scores lowest and most
valid

Wechsler
(1991)

2,200 6-16 year olds
who were members of
the norming sample

WlSC-lll

Split-Half Method
Spearman Brown
formula

* Subtests reliable across age groups
* IQ scores nuire accurate than subtests
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problem solving skills than a single global score. Therefore,
the comparability of performance-based assessments, such as
the DISCOVER assessment, and traditional measures of
giftedness need to be examined to provide evidence of
validity for the purpose of identifying gifted ethnic
minority students for programs for the gifted.

Raven Progressive Coloured Matrices and Identification of
Gifted Ethnic Minority Students
The Raven Progressive Matrices often are recommended as
a component in the identification of giftedness (Hamayan &
Damico, 1991; Richert, 1985; Battler, 1992; Saccuzzo et al.,
1994; Sattler, 1994), especially for gifted ethnic minority
students (Kluever & Green, 1994; Matthews, 1988; Melesky,
1985; Powers & Barkan, 1986; Powers, Barkan, & Jones, 1986;
Sattler, 1992). Literature on the efficacy of using the Raven
Coloured Progressive Matrices in the identification of gifted
ethnic minority students is scarce (Carlson & Jensen, 1981;
Skager & Fitz-Gibbon, 1973; Valencia, 1977), yet a number of
studies pertaining to the Standard Matrices and their use
with gifted ethnic minority students was found (Carpenter,
Just, & Shell, 1990; Pearce, 1983; Powers & Barkan, 1986;
Powers et al., 1986; Saccuzzo et al., 1994).
Raven (1956) described the Matrices as a "valid means of
assessing a person's present capacity for clear thinking and
accurate intellectual work" (p. 3), "an index of intellectual
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capacity" (p. 1). The Matrices are based, according to Raven,
on Spearman's "g" factor theory of intelligence that
distinguishes between deductive and reproductive thinking
processes, and they are intended to measure the ability to
educe relationships and correlates. One finds an inherent
appeal in the simplicity of the concept. If intelligence can
be measured in this way, by measuring the ability to solve a
certain kind of puzzle, then assessment of intelligence for
purposes such as identification of giftedness becomes a
simple matter. The fact that the Matrices are progressive,
with the early items providing implicit training in the
method of working on the later, more difficult items means
that the test includes an element of potential learning that
other standardized measures of intelligence do not. This
learning potential may be an important component of what many
have come to consider as an indicator of giftedness. However,
the fact remains that the Raven Progressive Matrices are
unimodal, measuring performance only in one mode of problem
solving (Matthews, 1988; Sattler, 1992). Additionally, the
Matrices have been criticized by experts in measurement and
psychology for having an inadequate test manual (Cronbach,
1984), inadequate studies using a nonEuropean sample
population that leads to questions of suitability for the use
of the test with cultures of dissimilar backgrounds
(Anastasi, 1982), and inadequate evidence pertaining to how
the Matrices correlate with the tests used in the United
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States or their ability to predict school, job, and life
successes (Court & Raven, 1982; Thorndike & Hagan, 1977).
In a review of the three progressive Matrices (Coloured,
Standard, and Advanced), Matthews (1988) pointed out that the
Standard Matrices are more reliable and valid than the
Coloured Matrices. The Coloured Matrices were normed using
data gathered on 5- to 11-year old children in one country,
without any information provided as to the sampling technique
used or the sample size. Carlson and Jensen (1981) reported
the reliability of the Coloured Matrices to be between .82
and .99 with the exception of their finding of low
reliability (.56 to .65) in the five and one-half to six and
one-half age range. The Coloured Matrices were given to 301
Caucasian, 203 African-American, and 279 Hispanic six to
eight year olds. The reliability estimates used were
Cronbach's alpha, Hoyt's formula, and split half correlations
corrected for attenuation. Additionally, Carlson and Jensen
(1981) found the reliabilities to be consistent across
ethnicities.
The construct validity of the Coloured Matrices has been
criticized by Knaack (1978), especially for the ages before
seven, due to an unfavorable distribution of items. Knaack
administered the Coloured Progressive Matrices to 836
Caucasian preschool children. Knaack found differences on the
basis of gender, age, socioeconomic status, and previous
kindergarten attendance, but these differences were too small
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to discriminate between groupings. From the analysis of
items, reliability, and validity, Knaack concluded that the
test is of limited value for use with children at this level.
According to Knaack, the Coloured Matrices are suitable for
group comparisons, but in individual cases, no major
decisions should be made on the basis of this test alone.
Additionally, Sigmon (1983) conducted a meta-analysis on the
literature pertaining to the Raven Matrices and found that
the concurrent validity correlations were lower at the
younger age ranges and higher at the older age levels. A
slight gender bias also was found with males performing
better than females.
Kluever and Green (1994) examined the ethnic and gender
differences in the item functioning, total score, and
internal characteristics of the Coloured Matrices for
Caucasian and Hispanic students. The Coloured Progressive
Matrices response patterns of 203 Hispanic and 254 Caucasian
first- through fifth-grade students were analyzed.
Additionally, the relationship of Matrices scores to the Iowa
Test of Basic Skills was examined. The means and standard
deviations, internal consistency reliability, principal
components analysis, a step-wise regression analysis, and a
discriminant analysis were conducted on the data set.
Statistically significant differences were found between the
scores of the Caucasian and Hispanic students on the CPM
total score and the ITBS composite percentile. The effect
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size was small, and the difference was driven by a
discrepancies between performance level of Caucasian and
Hispanic females. The results of the analysis also provided
the authors with evidence of performance differences on the
CPM. Greater differences were found between males' and
females' performance for both Caucasian and Hispanic groups.
For both groups, some items for the first set (Set A) seem to
favor males, while some items for the last set (Set C) favor
females. However, the significant differences once again were
due to the performance differences between the females. The
reliability of the CPM was the same for the Caucasian and
Hispanic groups. Small differences were noted in the
reliability for males and females. From the results of the
reliability coefficients, the authors suggest that the CPM is
equally reliable for both gender and ethnic groups.
Additionally, the factorial validity of the test provided
evidence for the authors to suggest that the Coloured
Matrices are measuring the same construct for each ethnic
group. The researchers of the above study found that females
performed slightly better than males; however, the results of
other studies (e.g.. Court, 1983) have indicated that the
Coloured Matrices favor males slightly. Finally, from the
results of the discriminant analysis, the authors contend
that the ethnic and gender groups demonstrate similar
patterns on the CPM; therefore, the CPM measures the same
variable for these groups.
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Although this researcher was looking at the comparative
validity of the DISCOVER assessment and the Coloured
Progressive Matrices, a brief review of the Standard
Progressive Matrices and the use of the Standard Progressive
Matrices in identifying gifted ethnic minority students was
deemed pertinent due to the lack of literature on the
Coloured Matrices. A study conducted by Pearce (1983) was
designed to compare the Standard Matrices, the WISC-R, and
Meeker's Structure-of-Intellect Screening Form for Gifted
(SOI-SFG). The SOI-SFG measures 10 learning cibilities based
on 24 of Guilford's intellectual abilities (Meeker & Meeker,
1979). The participants in this study were 59 fifth- and
sixth-grade students who had scored at or above the 90th
percentile on the Short Form Test of Academic Aptitude at the
end of fourth grade. The ethnicities of the participants were
not provided. Pearson product moment correlations, multiple
correlations, and multiple regressions were conducted between
the three tests. From the results of the analysis, the
authors suggest that the Full scale intellectual functioning,
Verbal intellectual functioning, and Performance intellectual
functioning, as measured by the WISC-R for the participants
in this study, each were found to be related to reasoning by
analogy as measured by the Raven Standard Progressive
Matrices. The relationship was the strongest between the Full
Scale score and the Raven Matrices. Additionally, the authors
suggested that four of the SOI abilities (cognition of
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semantic units, cognition of semantic systems, convergent
production of symbolic transformation, and convergent
production of symbolic implications) independently related to
the ability to reason by analogy on the Standard Matrices.
Overall Pearce suggested that the Raven Matrices test was a
significant predictor of intelligence, with the strongest
relationship with the WISC-R Full Scale IQ, followed by
Verbal IQ, and finally Performance IQ.
More recent studies comparing Caucasian and Hispanic
students yielded similar findings that suggested the
continued use of the Matrices as a measure of non-verbal
intelligence. Powers et al. (1986) conducted a study to
determine the reliabilities of the Standard Progressive
Matrices and to compare the reliabilities obtained from
Hispanic and Caucasian students. The 127 Hispanic and 103
Caucasian sixth grade students were compared on their overall
score on the test. The results of the reliability
coefficients showed that the total score variances did not
differ significantly and provided evidence that the two
groups were similar in overall ability (Powers et al., 1986).
When the reliabilities of the two ethnic groups were
compared, similarities in the reliability estimates were
found, indicating a comparable property of the test. Thus,
the Standard Progressive Matrices were deemed a reliable test
of non-verbal ability for students from culturally-diverse
backgrounds.
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Further evidence of the appropriateness of using the
Raven Matrices with ethnic minority students was provided in
another study conducted by Powers and Barkan (1986). This
study focused on the concurrent validity of the Standard
Progressive Matrices (SPM); correlations were run between the
Matrices and three academic achievement measures for 99
Hispanic and 93 Caucasian seventh-grade students. The
validity coefficients relating the SPM to the three academic
achievement measures were statistically significant,
providing evidence of concurrent validity on the SPM for both
Hispanic and Caucasian seventh-grade students. According to
Powers and Barkan (1986), these results provided evidence for
the continued use of the Standard Matrices as a measure of
non-verbal ability for Hispanic and Caucasian students.
The most recent and extensive study designed to look at
the efficacy of using the Raven Standard Progressive Matrices
as an identification tool for ethnic minority students was
conducted by Saccuzzo et al. (1994) and was described
earlier. When the students were given the Standard
Progressive Matrices, a dramatic increase of traditionally
underrepresented students being identified as gifted was
noted. The percentage of students identified as gifted more
closely represented the percentage of their ethnicity in the
district population. Additionally, the percentage of
Caucasian students identified as gifted decreased
significantly and more closely represented the district
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population. This study provided strong evidence for the
authors to suggest the use of the Raven Progressive Matrices
in the identification process for ethnic minority students
for programs for the gifted.
On their own, according to Matthews (1988), the Raven
Progressive Matrices are too limited a measure, in breadth of
abilities measured and in standardization, to be the sole
determinant of an advanced degree of intellectual ability
requiring specialized programming. On the other hand, a
number of individuals (Hamayan & Damico, 1991; Melesky, 1985;
Sattler, 1992) suggested that when the Raven Matrices were
used with local norms and in conjunction with other measures,
such as academic achievement, measures of aptitude and
intellectual abilities, parent and teacher nominations, and
behavior rating scales, as part of a broad identification
process, the Raven Progressive Matrices appeared to be useful
and efficient screening devices that could lead to an
increase in the number of ethnic minority students
appropriately identified as gifted.

Limitations of Studies of the Raven Progressive Matrices
In Table 6, the studies pertaining to the Raven
Progressive Matrices are summarized. The majority of the
studies pertaining to the Matrices are over ten years old.

Table 6
Summary of Studies involving or includinti Raven Progressive Matrices

Study

Subjects

Test/Criterion

Design/Analysis

Conclusions

Carlson &
Jensen
(1981)

301 Caucasian
203 African
American
279 Hispanic
Children

RCPM

Item Difficulties
Reliability estimates

* RCPM not equally reliable for all
age groups
* RCPM reliabilities consistent
across ethnicity

RCPM
RSPM

Meta-analysis of studies

* RCPM slightly favored males
* Consistent differences not found
between males and females

Court
(1983)

Kluever &
Green
(1994)

254 Caucasian
203 Hispanic
Children

Iowa Test of Basic Skill
Raven Coloured
Progressive Matrices
(RCPM)

Means
Standard deviations
Internal consistency
reliability
Principal components
analysis
Stepwise multiple
regression analysis
Discriminant analysis

* Males and females perform
differently on the Matrices
* CPM ethnically unbiased

Knaack
(1978)

836 Caucasian
Pre - K Children

RCPM

Items Difficulties
Reliability coefficients
Validity coefficients

* RCPM deemed of limited value
for use with Pre-K children
* RCPM should not form the basis
of major educational decisions

Table 6 (cont'd)
Summary of Studies involving or including Raven Progressive Matrices

Study

Subjects

Test/Criterion

Design/Analysis

Conclusions

Pearce
(1983)

59 5-6th Graders

RSPM
Meeker's SOi-screening
form for Gifted
WISC-R

Pearson product moment
correlation
Multiple regression
analysis
Multiple Correlation

* Four SOI abilities were found to be
independently related to the ability
to reason by analogy
* WISC-R global scores are related
to reasoning by analogy
* SOI abilities measured by
Meeker's screening form had
varying relationships.

Power <6.
Barkan
(1986)

99 Hispanic
93 Caucasian
Jr. high students

RSPM
California Achievement
Test

Intercorrelations
Validity coefficients

* The RSPM has concurrent validity
as a measure of scholastic
achievement for Hispanic and
Caucasian Jr. High students

Powers,
Barkan, &
Jones
(1986)

127 Hispanic
103 Caucasian
Children

Raven Standard
Progressive Matrices
(RSPM)

Internal consistency
Reliability-Cronbach's
Alpha
I'-Test

* Similar reliability estimates for
Hispanic and Caucasian students

Table 6 (cont'd)
Summary of Studies involving or including Raven Progressive Matrices
Study

Subjects

Test/Criterion

Design/Analysis

Conclusions

Saccuzzo,
Johnson,&
Guertin
(1994)

35,000 Hispanic
Caucasian
AfricanAmerican
Native
Americans
Pacific Islander
Indochinese

WISC-R
Raven
D-CAT

* Analysis of
percentages

* WISC-R over identifies Caucasian
students and under identifies
ethnic minority students
* Raven identifies equitable
percentage of ethnic minority
students

Sigmon
(1983)

4841 Caucasian
African
American
Puerto Rican
Children

RCPM
Wise

Means
Correlations

* Concurrent validity correlations
lower younger ages than older
ages

Valencia
(1977)

83 Hispanic
45 Caucasian
Children

RCPM

Means and Standard
Deviations
Omega Square

* Higher RCPM scores for
Caucasians
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Exceptions are for the extensive study conducted by Saccuzzo
and colleagues (1994) and the smaller scale study by Kluever
and Green (1994). Additionally, studies concerning the
efficacy of the Coloured Progressive Matrices are limited.
Similar to other studies of intelligence, the criterion
for intelligence as measured by the Matrices was the
percentile rank of each student. The percentile rank is
similar to an IQ score; therefore, we have the same testscore-as-criterion design problem (Renzulli & Delcourt,
1986). Additionally, all relieibility and validity studies
were based on the traditional tripartite classification
system. Other components of validity, like purpose and social
consequences, were not considered. Therefore, more research
needs to be conducted on the efficacy of the use of the
Coloured and Standard Progressive Matrices for the purpose of
identifying gifted ethnic minority students.
The Raven Matrices frequently are used as measures of
non-verbal intelligence for ethnic minority students;
however, the Matrices still are based on the traditional view
of intelligence. The percentile rank or stanine provides as
much information about a student's skills as does the global
score of intelligence. We do not know the processes the
student used to solve any given matrix. We only know that the
student scored better than 97% of his or her peers. A
performance-based assessment, such as the DISCOVER
assessment, allows an observer to gather information about a
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student's complex thinking, problem solving, and problem
finding skills. Therefore, the DISCOVER assessment needs to
be compared to the Raven Matrices to determine which method
of assessment may be a better indicator of a student's
problem solving strengths.

Chapter Siammary and Conclusions
The identification of gifted students from ethnic
minority groups continues to be a major problem (Baldwin,
1987b; Klausmeier et al., 1987; Richert, 1987). Researchers
examining the underrepresentation of ethnic minority students
in programs for the gifted and talented have posited that
underrepresentation is often a result of the identification
process (Chinn & Hughes, 1987; Scott et at., 1992). Several
steps are involved in the identification of gifted ethnic
minority students; however, concerns have been raised over
the years about the appropriateness of using standardized
tests, especially standardized intelligence tests, with
ethnic minority students (Baldwin, 1987b; Hamayan & Damico,
1991; Maker, 1992; Richert, 1987). Although major argxmients
are cited in the literature against the use of standardized
tests of intelligence with ethnic minority students, many
still recommend their use in the identification of gifted
students (Clarizio, 1982; Frasier, 1989; Melesky, 1985; Ortiz
St Volloff, 1987; Tanner-Halverson et al., 1993). However,
even though the standardized tests of intelligence are
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recommended for the identification process, the
recommendations often are followed by cautions pertaining to
the performance and norms concerning ethnic minority students
(Kaufman, 1992; Reynolds, 1983; Tanner-Halverson et al.,
1993). Additionally, in the few studies concerning the
reliability and validity of steindardized tests of
intelligence for the purpose of identifying gifted ethnic
minority students, such as the WPPSI-R and WISC-III, low
reliability coefficients have been found; the validity is
considered to be inadequate (Crockett et al., 1976;
Dlugokinski, et al., 1976; Hawthorne et al., 1983; Henderson
& Rankin, 1973; Kaufman, 1992). Others recommended the use of
non-verbal intelligence tests, such as the Raven Progressive
Matrices, for the identification of gifted ethnic minority
students (Powers & Barkan, 1986; Richert, 1985; Saccuzzo et
al., 1994; Sattler, 1992).
Although these various measures have been recommended by
some for identifying gifted ethnic minority students, others
are formulating new definitions of giftedness and developing
new assessment techniques to provide solutions to the
problems of identifying students from diverse populations
(Callahan, 1992; Maker, 1996). The developers of these new
assessment techniques typically believe that giftedness has
multiple forms and may be developmental and process oriented
instead of stable and equivalent to a score two standard
deviations or more above the mean on an intelligence test

131

(Maker, 1996). Thus, the assessments are based on
contemporary theories of intelligence, such as Gardner's
(1983) multiple intelligences, problem solving, and
creativity, and are typically performance based (Callahan,
1992; Maker, 1996). Therefore, students are required to use
their divergent thinking skills to solve various problems
instead of the convergent thinking skills typically found on
a standardized test of intelligence. These new assessment
techniques have yielded promising results in the
identification of gifted ethnic minority students, yet the
nature of the performance-based assessment presents a number
of problematic issues when the validity of the assessment
process is examined. Therefore, measurement experts are re
examining the traditional approaches for conducting research
on validity issues and seeking out new criteria relevant to
performance-based assessment (Mehrens, 1992; Messick, 1995;
Moss, 1992). Although a few researchers contend that
performance-based assessments can be evaluated on the
tripartite classification of validity (Fitzpatrick &
Morrison, 1971; Messick, 1994), one must be aware that the
new assessment techniques, based on contemporary theories of
intelligence and divergent thinking skills, would be
predicted by some researchers to have a poor relationship
with a traditional test of intelligence (Getzels &
Csikszentmihalyi, 1967; Renzulli & Delcourt, 1986; Sternberg
& Lubart, 1993). The major reason for this poor relationship
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is the type of criterion used as the predictor. Through the
years, the tests once designed to predict performance have
ultimately become the criterion; an IQ score or a percentile
rank is used as the criterion for determining intelligence
(Renzulli & Delcourt, 1986). Renzulli and Delcourt suggested
three different types of performance-based methods, as
opposed to a test score, as criteria for determining whether
an identification procedure for gifted students is
appropriate. The methods suggested by Renzulli and Delcourt
more closely fit the changing paradigms and definitions of
giftedness. However, until practitioners adhere to the new
methods hailed by numerous researchers, they will continue to
use traditional standardized measures of intelligence to
identify giftedness in diverse populations. Therefore,
relationships between performance-based assessments and
traditional standardized tests need to be analyzed, thus
providing further evidence to support the notion that
performance-based assessments are better indicators of
intellectual strengths for ethnic minority students and
should be used more widely in the identification process of
giftedness.
In conclusion, the traditional standardized tests of
intelligence are failing to identify proportionate numbers of
ethnic minority students for programs for the gifted. The
underrepresentation of ethnic minority students in programs
for the gifted will continue unless more reliable and valid
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measures are developed to tap into the intellectual strengths
of diverse populations. Performance-based assessments, such
as the DISCOVER process (Maker et al., 1994), may be a more
promising method for identification of potentially gifted
students from diverse populations.
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CHAPTER THREE
THE DISCOVER ASSESSMENT

The Conceptual Framework
Changing beliefs about giftedness and the failure of
intelligence and achievement tests to accurately reflect the
strengths of students from diverse backgrounds (Maker, 1996,
in press) led to the creation of a radically different
assessment, one in which students are actively engaged in
solving problems. The rationale for this radically different
assessment was based on the observation that if ethnic
minority students typically score at or below the mean on
norm-referenced standardized IQ tests, a need exists for a
different kind of instrument that taps into their
intellectual strengths in a faithful and valid way (Maker,
1992). Therefore, using Gardner's (1983) theory of multiple
intelligences as the conceptual framework. Maker's (1992,
1994, 1996) definition of giftedness, and the adapted problem
solving continuum (Schiever & Maker, 1991), Maker, Rogers,
and Nielson (1992) developed the DISCOVER assessment process.
The assessment process fits the emerging paradigm in which
identification practices are developmental, process oriented,
and based on performance (Feldman, 1991). Maker (1993)
proposed that a key element of giftedness was the "ability to
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solve the most complex problems in the most efficient,
effective, elegant, or economical ways," (p. 71) as well as
the capability to solve "simple problems in the most
efficient, effective, elegant, or economical ways" (p. 7 1 ) .
Therefore, the assessment procedure incorporates the multiple
intelligences and problem solving. Based on the work of
researchers in creativity and problem solving, and using the
conceptual distinction between convergent and divergent types
of problems ( Csikszentmihalyi & Getzels, 1971; Getzels,
1964; Getzels & Csikszentmihalyi, 1967, 1976), Maker (1992)

and Schiever (1991) developed five problem types that provide
many varied ways for learners to interact with content and to
demonstrate knowledge and understanding. Type I problems are
those in which the problem and method are known by the
problem solver, and the problem solver needs only to employ
the appropriate steps to arrive at the correct solution
(Maker, 1992, p. 14). Type II problems are those in which
the problem is presented clearly, no standard method of
solution is specified, and the solution is known to others.
The solver must rely on reasoning to select the correct
method and apply this method to reach the correct solution.
Type III problems are those in which the problem is

presented clearly, but a range of methods and solutions are
possible. The Type IV problem is presented clearly to the
solver, but the solver must develop an appropriate method and
apply it until an acceptable solution is reached. Because no
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known solution exists, the problem solver also must rely on
reasoning to decide when the best solution has been reached.
The Type V problem is one in which the problem solver first
must be a problem finder. Once the problem is defined
clearly, the solver proceeds as in problem Type IV. Thus,
the assessment is grounded in the theory that both convergent
and divergent thinking must be measured for an accurate
assessment of a person's intellectual strengths.
Additionally, the developers of the DISCOVER assessment saw
the need to provide students with the opportunity to solve
real-life problems, which are seldom well-structured in other
types of assessments.
A major difference between the DISCOVER assessment
process and other measures of intelligence is that students'
strengths are identified in a more authentic setting. The
activities are designed for children to do in small groups in
their regular classroom, with directions given by the
classroom teacher. Unlike a standardized IQ test in which the
student is the only individual in the room with the examiner,
observers sit at tables with four to six students, observing
students' problem solving processes, making notes about the
characteristics of their products, and interacting in an
unobtrusive way. Observers can be other classroom teachers,
paraprofessionals, administrators, counselors, graduate
students, or teachers-in-training. The activities included in
the assessment are novel and engaging tasks ranging from
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structured to unstructured in the three intelligences most
often addressed in school: linguistic, logical-mathematical,
and spatial. Because the students are working together in
small groups, they also have opportunities to demonstrate
their interpersonal abilities. A limited number of bodilykinesthetic and intrapersonal behaviors also may be observed.

The Development of the Process
Prior to the initial development of the DISCOVER
assessment process. Maker and her graduate students conducted
a number of qualitative studies to explore the relationships
among the seven intelligences posited by Gardner (1983) and
the processes used by gifted students and adults in solving
problems (Maker, 1993). The findings of these studies
provided Maker and her colleagues with some of the grounded
theoretical aspects of the DISCOVER assessment process.
The development of the process began with researchers
presenting participants with a variety of problems to solve.
The participants had been nominated as highly competent in a
specific domain of intelligence. Nominators were solicited
from various agencies, organizations, and institutions whose
work was related to the domain of intelligence under study.
Six individuals were selected to participate as nominators
based on their ability to nominate both children and adults
and the respect they were given by other nominators. For each
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of the seven intelligences, the six nominators were divided
as follows: two critics, two practitioners, and two teachers.
The six nominators were asked to provide the names of a
girl, a boy, a woman, and a man who they considered highly
competent in a specific domain of intelligence. From the pool
of nominees, four participants were chosen (one girl, one
boy, one woman, and one man) based on the level of the
nominator's enthusiasm in recommending the person, examples
of their behaviors, and their close matching with Gardner's
(1983) descriptors of highly competent individuals in each
intellectual domain.
The selected participants were given problems to solve
along the adapted problem solving continuum in their specific
domain of intelligence. The participants were observed and
videotaped while they were solving various problems. A
metacognitive interview followed the completion of each
problem type in which the focus was on the internal processes
used by participants to solve the given problems. A final
interview followed the completion of all series of problem
types in which participants were asked to review the entire
problem solving session and to compare their perceptions of
each problem type.
The data were examined using content analysis of verbal
and non-verbal behaviors. Two researchers viewed the
videotapes of the problem solving sessions and classified
behaviors into separate categories. Interobserver agreement
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was calculated and led either to a revision or abandoning of
the system, depending on the level of agreement.
From the results of this analysis, the DISCOVER
developers posited the following conclusions regarding the
problem solving abilities of gifted children and adults: (a)
gifted participants used similar processes to those described
by Gardner (1983), (b) the processes used to solve the given
problems were similar across the seven domains of
intelligence, (c) gifted children and adults used similar
processes to solve problems, (d) more information was
collected about the problem solving processes in Type IV and
Type V problems than in the Type I and Type II problems that
typically are found on standardized tests of intelligence,
(e) gifted individuals showed greater enthusiasm in solving
open-ended problems, (f) gifted individuals found Type IV
problems the most difficult and Type V problems the easiest,
(g) gifted individuals perceived the various problems in
their own way, and (h) the problem solving processes of
Caucasian and Hispanic participants were more similar than
different.
Maker (1993) concluded that the methodological framework
used in these studies was beneficial in providing insight
into the nature and development of giftedness. Thus, the
foundation was laid for the development of the DISCOVER
assessment process.
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The Pilot Study
Pilot testing of the assessment process took place at
seven Southwestern sites. As a coordinator for Project STEPUp, a Javits Gifted and Talented Education Project directed
by Dr. Dorothy Sisk at Lamar University, Maker agreed to
assist four research sites (all on the Navajo Reservation) in
selecting students who would be placed in a special secondgrade classroom for potentially gifted minority/disadvantaged
students. The first version of the assessment developed by
Maker and Rogers was administered in May of 1991, in all
first-grade classrooms at Many Farms Elementary School in the
Chinle Public School District.
Results of these initial observations were compared with
test scores and teacher recommendations, revealing that the
new assessment process identified several students who would
not have been identified by traditional methods. The
assessment process was refined and then implemented in the
three other STEP-UP sites (Sanders, Chinle Boarding School,
and Rock Point Community School).
Following these initial observations, discussions took
place between the assessment developers and other educators.
These discussions opened the door to piloting the process in
kindergarten classrooms in one large Southwestern school
district, in varied grade levels in another, and in the
primary grades in a multi-ethnic district in a Southeastern
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State. The assessment for kindergarten students was the same
one used with second-grade students, but the math worksheets
and story writing were not used at this level. Instead of the
math worksheets, students demonstrated proficiency in
selected math concepts using tangram pieces as counters.
Instead of story writing, the students were asked to draw a
picture that told a story.
After extensive use of the assessment during the pilot
testing, several changes were made to make the assessment
more practical and to improve its consistency with the
theoretical framework. The revised assessment is now being
implemented in varied settings with ongoing research designed
to gather data on students' progress in the various programs
for the gifted and to gather general information about the
reliability and validity of the assessment.

Training of DISCOVER Observers
Observers are trained during an intensive three- to
five-day workshop on the DISCOVER assessment process.
Potential observers are introduced to the theoretical
foundations of the process, the problem types, the DISCOVER
assessment directions, and the observation sheets. After this
initial introduction to the process, the DISCOVER trainer
gives the assessment directions as the observers participate
in the assessment as if they were the students. Observers
have the opportunity to make Pablo® constructions, work the

142

tangram puzzles, and produce stories about their seven toys.
Throughout this practice assessment, the DISCOVER trainer
discusses observation techniques, superior problem-solving
behaviors, and gives suggestions for completing the observer
notes. After the practice assessment, trainees watch slides
of student constructions, listen to student stories, and
discuss the pages of the Problem Solving Behavior Checklist.
During the second day of training, the observers are
placed on observation teams and participate in the assessment
process in a regular classroom. The observers are paired with
another individual to give them a chance to compare their
results and check their inter-observer agreement. A DISCOVER
trainer is present in each classroom to supervise the process
and trouble shoot. Following the assessment, the observers
participate in the post-debriefing conference with leadership
from the trainer. Observers learn how to set criteria and to
score writing and math worksheets.
Observer teams then are ready to conduct assessments in
other classrooms in their district. A follow-up visit by the
DISCOVER trainer occurs after the process has been
implemented in the school district a few times and observers
have sufficient experience to raise questions and consider
the process in greater depth.
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The Assessment Procedures
The first series of problems presented to the students
is spatial. Using a set of brightly-colored heavy cardboard
pieces of varied shapes, designs, and sizes, known as Pablo®,
the students attempt to solve visual problems. The students
are directed by the teacher to build certain constructions
(e.g., a rainbow, mountains, an animal) and then to make
anything they want to make. During this activity, observers
note problem solving behaviors used and characteristics of
products completed (e.g., the complexity of the construction,
the degree to which it resembles what the student says it is,
three-dimensional constructions, visual elaborations, and the
student's way of approaching the task). The difficulty of the
tasks varies with the grade level of the students.
The second series of problems presented to the students
is logical-mathematical and spatial in nature. This activity
is known as Tangrams. The students begin this activity by
using the 21 tangram pieces to make a geometric figure, such
as a square, triangle, or a parallelogram, with as many
pieces as they can. Next, the students solve a set of six
increasingly more complex puzzles. The observers record the
time needed to complete the puzzles, the number of puzzles
completed, and the problem solving strategies used.
Finally, the last series of problems presented to the
students in the presence of the observers is linguistic in
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nature. The students are given a bag of toys (i.e., small
people, animals, vehicles, things). After a short period of
play, the students are asked, depending on their grade level,
to group the toys that are alike or to describe the toys. The
students then are asked to tell a story involving some or all
of the toys they have. The observer records or transcribes
the story verbatim and encourages each child to tell the
story in his or her native or dominant language. Older
students are given the opportunity to tape record their
stories, write them, or tell them to an observer.
A day or two before or after the observation, the
teachers complete two more activities: a math worksheet,
which includes both computation and open-ended problem
solving, and a writing task in which students write about
anything they choose. Through the math worksheets, one can
observe accuracy of computations, understanding of number
concepts, and knowledge of number sequences through the
structured problems. In the open-ended problems, one can note
the students who use the commutative and associative laws
spontaneously by writing mathematical combinations, those who
use a variety of mathematical calculations, and those who use
a systematic strategy of any kind to generate a variety of
problems. In the written stories, evidence of linguistic
aJaility, such as unique ideas, recognizable story lines or
plots, use of action, descriptions of feelings, and invented
spelling can be observed.
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The final step in the DISCOVER assessment process is the
compiling of all information through in-depth discussions by
observers immediately following the classroom activities. One
team member, designated as the team leader, facilitates the
discussion in which the strengths of each student are
highlighted and compared with his or her peers. The
discussion generally begins with the Pablo® activity and
progresses from those thought to be "definitely" superior
problem solvers to those whose strengths remain "unknown" in
the activity that is being discussed. Observers support their
thoughts about each student's problem solving abilities with
examples, field questions about what they observed, and
request assistance from team members when unsure about a
student's problem solving ability. Throughout the discussion,
a consensus is reached among observers regarding the
characteristics of students at each level of problem solving
ability. Only after this discussion can observers be assured
that preliminary evaluations of students were accurate
indications of problem solving ability in a given classroom
of students. After the problem solving behaviors of each
student are discussed, and observers reach agreement on
whether the students are "definitely," "probably," or "maybe"
superior problem solvers in one or more of the activities, or
whether their problem solving abilities are "unknown" in the
particular activities, the final determination for each
student is recorded on the cover sheet of the Problem Solving
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Behavior Checklist. All information about each student is
transferred and recorded into the Problem Solving Behavior
checklist (see Appendix A for a sample) derived from
extensive use of the activities with students from varied
cultural, economic, and linguistic backgrounds.
When the written story and the math worksheets have been
evaluated, this information is added to the checklist. The
written story and math worksheet are scored through a
holistic scoring system. Two individuals independently read
all stories from a given classroom and rate students' levels
of ability as documented by the piece. Readers compare
decisions about each student and call upon a third reader
when a consensus is difficult. One reader assumes
responsibility for completing the written story section of
the checklist for each student in the class and recording
agreed-upon levels of problem solving abilities on the cover
sheet. Math worksheets are scored using the DISCOVER scoring
method, which yields two scores, one for accuracy and one for
strategy. Determination of proficiency level for each student
is based on the comparison of scores within the classroom.
Thus, all worksheets are pooled and separated into four sets
at natural breaks in total scores. The math scorer is
responsible for completing the math section of the checklist
for each student in the class and recording the level of
problem solving ability on the cover sheet. A more in-depth
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review of the DISCOVER assessment process can be found in
other sources (Maker, 1992, 1994, 1996).

The Problem Solving Behavior Checklist
The DISCOVER assessment Problem Solving Behavior
Checklist, which includes statements about superior problem
solving behaviors, was refined following the assessment of
approximately 5,000 students who were administered the
DISCOVER assessment (Maker, 1996). After every classroom
observation, observers met and decided which students in
their group were "effective, efficient, or economical"
problem solvers in that activity. These decisions were made
by the observers describing, not interpreting or inferring,
the behaviors exhibited by the students during the
assessment. Additionally, the observers described the
characteristics of the students' products, looking for the
products that exhibited effective, efficient, or economical
solutions. Three raters knowledgeable in Gardner's (1983)
theory of multiple intelligences accumulated the behaviors
from these initial observations and categorized them
according to the seven multiple intelligences by paying
attention to the description of "core capabilities" posited
by Gardner in each intelligence (Maker, 1996). The raters
disagreed on the placement of only three behaviors from the
original list of 150 items. The three items were revised
until agreement was reached among the raters.
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When completing the problem solving checklist after the
classroom observation, the observers check only those
behaviors or product characteristics they have seen the
student exhibit during the assessment activity that they
administered. Additionally, in each category, lines marked
"other" are included on the checklist to encourage the
addition of positive comments or unique superior problem
solving behaviors that are not stated on the checklist.
Since the initial development of the process, the
checklist has been revised several times as more information
about superior problem solving behaviors was collected
through the implementation of the assessment. The checklist
currently consists of 82 behaviors and 68 product
characteristics (Maker, 1996). Some of the problem solving
behaviors can be observed only in one activity, but most are
relevant to two or more of the assessment activities. A few
problem solving behaviors and product characteristics that
apply to all activities were delineated and included in the
"General" section of the checklist (Maker, 1996).

Reliability and Validity of the Assessment
The inter-observer reliability studies, conducted by
this author, have shown that experienced observers agreed 90
to 100% in their overall ratings of students' problem solving
abilities by activity, which reached statistical significance
at the .05 level (Boyle-Griffiths & Webster, 1994; Griffiths,
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1995). However, the agreement of novice observers ranged from
.46 to .89% in their overall ratings of students' problem
solving abilities by activity. This author concluded that
experience with the DISCOVER assessment process is crucial
for obtaining and maintaining adequate reliability. More
importantly, results indicated that observer agreement was
95% across activities and experience levels in decisions made
about the highest levels of performance (i.e., those students
considered "definitely" superior problem solvers in a
particular activity). Studies of internal and construct
validity have been conducted on the DISCOVER assessment
process (Seraphim, 1997). Seraphim found nonsignificant
relationships between observer inter-rating correlations on
most of the activities, indicating that the activities were
sampling problem solving behaviors from different domains.
Additionally, Seraphim analyzed checklists across all age
levels to determine which behaviors were checked most
frequently for students considered "definitely" superior
problem solvers in each activity. In this analysis, she found
that the most-frequently checked items for each activity were
those from the domains intended to be sampled by the
activity, but the pattern of checks varied among individual
students. Further evidence of other aspects of validity needs
to be obtained.
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Gender Differences and the DISCOVER Assessment
Gender has been a variable in several analyses of the
DISCOVER assessment, all resulting in the conclusion that no
gender bias is present. Al-Megta (1994) found that the
overall scores of males and females on the math activity were
not significantly different, but that when scores were
separated according to accuracy (total number of problems
correct) and strategy (points assigned for the use of certain
problem solving strategies), males were higher in accuracy
and females in strategy, resulting in different patterns and
strengths that complemented one another. In two other
studies, no significant gender differences were found in math
scores (Seraphim, 1994, 1997). In other activities, more
males were rated "definitely" superior problem solvers in the
Pablo® (spatial) activity, and more females were rated
"definitely" superior problem solvers in writing (linguistic)
(Seraphim, 1997). These differences were statistically
significant. However, when the total percentages of males and
females identified as gifted (using the recommended criterion
of being rated "definitely" a superior problem solver in two
or more of the five activities) were examined, no significant
gender differences were found in the DISCOVER assessment
(Rogers & Oppenheimer, 1993; Seraphim, 1997).
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CHAPTER FOUR
ANALYZING THE COMPARATIVE VALIDITY AMONG THE VARIOUS
ASSESSMENTS

The primary objective of this study was to examine the
comparative validity of an assessment based on a contemporary
theory of human ability and two commonly administered
standardized tests of intelligence, based on the traditional
view of intelligence, for the purpose of identifying gifted
ethnic minority students. Therefore, a correlational method
was selected as the most efficient and accurate way to obtain
data on these types of relationships. Correlations allow one
to understand the relationships between variables because
when two variables are related, or covary, one variable
provides information about the other (Smith & Glass, 1987).

Participants
A purposeful sampling technique (Bogdan & Bilken, 1992)
was used to select 34 participants from the large
Southwestern school district's pool of DISCOVER participants.
Several criteria were established to guide subject selection.
The criteria for participant selection included the following
elements: (a) the participants must have obtained two or more
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ratings of "definitely" a superior problem solver on the
DISCOVER assessment activities, (b) the participant's
ethnicity was Hispanic, (c) the participants had scores on
the WPPSI-R or the WISC-III and the Raven Coloured
Progressive Matrices, and (d) the participants were
administered the standardized intelligence tests by the same
bilingual school psychologist. Therefore, the 34 Hispanic
participants chosen for this study consisted of 17 males and
17 females ranging in age from six years and nine months to
eight years and three months. In Table 7, data concerning the
participants ' scores on the various assessments are
presented.
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Table 7
Demographic and Score Data on Participants

Subject

Gender

VS

PS

FS

Raven Dis-P Dis-T Dis-M Dis-S

1

M

93

111

102

8

D

P

D

U

2

F

90

98

91

6

D

D

M

3**

F

116

106

113

7

D

M

D

u
p

4

F

84

95

88

6

M

D

P

D

5

M

103

111

108

7

D

D

D

D

6**

M

127

91

110

9

P

U

D

D

7**

F

115

110

121

8

P

D

M

D

8

F

100

120

111

6

P

D

M

D

9

M

101

105

103

6

U

D

D

D

10

M

106

101

108

8

U

D

D

M

11

F

109

115

114

7

D

M

P

D

12

F

93

101

98

5

D

D

U

U

13**

M

125

128

130

8

D

D

U

U

14

M

98

100

102

7

D

M

D

15

M

78

90

91

7

D

D

M
U

U

16

F

110

131

123

8

D

D

M

P

17

M

118

115

122

8

U

D

M

D

18

F

110

106

111

6

D

U

D

U

19

M

107

118

114

8

D

M

U

D

20

M

122

120

125

7

D

D

P

D

21

F

112

139

130

8

D

D

M

U

22**

F

116

134

130

6

D

U

P

D

23**

F

126

119

121

6

D

P

M

D

24

F

117

113

116

7

D

D

P

D

25

M

126

119

125

6

D

D

P

M

26**

F

124

138

137

8

D

P

D

D

27*

F

111

115

115

6

D

D

M

U

28

F

107

112

110

6

D

D

U

D
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Table 7 (cont'd)
Subject

Gender

VS

PS

FS

Raven DIS-P DIS-T DIS-M DIS-S

29**

M

113

139

131

9

p

D

U

D

30**

M

118

124

124

5

D

D

U

P

31*

M

105

122

114

7

D

D

M

M

32**

M

122

130

131

8

D

D

M

P

33

M

118

127

126

8

D

P

D

P

34**

F

97

129

112

7

P

M

D

D

* = Students who were offered placement and refused
** = Students placed in the self contained program for the
gifted
Note: VS = Wechsler Verbal Scaled Score; PS = Wechsler
Performance Scaled Score; FS = Wechsler Full Scale Score;
DIS-P = DISCOVER Pablo® ; DIS-T = DISCOVER Tangrams; DIS-M =
DISCOVER Math; DIS-S = DISCOVER Story
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Instrments
DISCOVER
The DISCOVER assessment was developed by C. June Maker,
Judith A. Rogers, and Aleene B. Nielson at The University of
Arizona (Maker et al., 1994). The assessment is based on
Gardner's (1983) theory of multiple intelligences and the
adapted problem solving continuum developed by Schiever and
Maker (1991). Maker, Nielson, and Rogers (1994) designed the
DISCOVER assessment to be a performance-based assessment, a
culturally fair and bias-free type of instrument for the
purpose of identifying giftedness among ethnic minority
students. The rationale for the DISCOVER assessment was based
on the observation that if minorities typically score low on
norm-referenced standardized IQ tests, a need exists for a
different kind of instrument that taps into their abilities
in a more faithful and valid way (Maker, 1993). For an indepth review of the DISCOVER assessment, see Chapter Three.

WPPSI-R
The Wechsler Preschool and Primary Scale of Intelligence
- Revised (WPPSI-R) was published 22 years after the original
version. The WPPSI-R is more elaborate than its predecessor.
The WPPSI-R has a more extensive age range, from three years,
zero months, to seven years, three months. The new age range
is approximately two years wider than that of the original
WPPSI, one year downward and one year upward. The WPPSI-R is
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not completely distinct from the WISC-III because some items
overlap with those on four of the WISC-III subtests (Picture
Completion, Mazes, Vocabulary, and Information).
The WPPSI-R contains 12 subtests, 6 in the Performance
Scale and 6 in the Verbal Scale.

Five of the six subtests in

each scale are designated as the standard subtests: Object
Assembly, Geometric Design, Block Design, Mazes, and Picture
Completion in the Performance Scale; and Information,
Comprehension, Arithmetic, Vocabulary, and Similarities in
the Verbal Scale. The optional subtests are Animal Pegs in
the Performance Scale and Sentences in the Verbal Scale. Nine
of the 12 subtests are similar to those in the WISC-III:
Object Assembly, Block Design, Mazes, Picture Completion,
Information, Comprehension, Arithmetic, Vocabulary, and
Similarities. Essentially, the WPPSI-R can be considered a
downward extension of the WISC-III, except at six to seven
and one quarter years, where the two tests overlap.
The WPPSI-R was standardized on 1,700 students, 100 boys
and 100 girls in each of eight age groups from three to seven
years and one group of 50 boys and 50 girls from seven years,
zero months to seven years, three months. The 1986 U.S.
Buerau of Census data were used to select representative
children for the normative sample. Caucasian and nonwhite
students were included in the sample based on the ratios
found in the Census for four geographical regions in the
United States.
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The WPPSI-R, like the WISC-III, employs the Deviation IQ
(M = 100, SD = 15) for the Verbal, Performance, and Full
Scale IQs, and scaled scores (M = 10, SD = 3) for the 12
individual subtests. The IQs are obtained by comparing the
examinee's scores with the scores earned by a representative
sample of his or her own age group. A raw score is first
obtained on each subtest and then converted to a scaled score
within the examinee's own age group through the use of a
table in the WPPSI-R manual. The two optional subtests are
excluded from the calculation of the IQ unless a subtest is
spoiled or not given. However, when an optional subtest is
substituted for a standard subtest, little is known about the
reliability and validity of the IQs generated by the altered
combination of subtests because neither optional subtest was
used in the construction of the tables used to generate the
IQs. Additionally, when fewer than 10 subtests are
administered, IQs can be computed either by prorating or by a
special short-form procedure designated to estimate the
Performance, Verbal, and Full Scale IQs.
The WPPSI-R Performance, Verbal, and Full Scale IQs have
reliability coefficients ranging from .90 to .97 for the
three through six and one-half year age groups. However, at
age seven years, the reliability coefficients for the
Performance and Verbal Scale IQs are less satisfactory at .85
and .86, respectively, and .90 for the Full Scale IQ. The
authors of the WPPSI-R manual attribute the lower reliability
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coefficients at the seven year level to ceiling effects but
do not provide any evidence to support this hypothesis.
Ceiling effects exist when a test has too few items at the
upper levels to measure the ability of bright students
reliably (Anastasi, 1988). Across the nine age groups, the
average internal consistency reliabilities are .92 for the
Performance Scale IQ, .95 for the Verbal Scale IQ, and .96
for the Full Scale IQ. The reliabilities for the subtests are
lower than those for the three scales, ranging from a low of
.63 for Object Assembly to a high of .86 for Similarities.
Once again, the lowest subtest reliabilities are found at age
seven.
To calculate the test-retest reliability for the WPPSIR, the test was readministered to 175 students in the
standardization group after a period of approximately three
to seven weeks. The results showed an average increase of 6.3
points on the Performance Scale, 2.8 on the Verbal Scale, and
5.1 IQ points on Full Scale.
The average standard errors of measurement in IQ points
are 3.00 for the Full Scale, 4.24 for the Performance Scale,
and 3.35 for the Verbal Scale. Thus, more confidence can be
placed in an IQ based on the Full Scale than in one based on
either the Performance or Verbal Scale alone.
Little is known about the validity of the WPPSI-R,
except for the few studies reported in the WPPSI-R manual.
When correlated with the WPPSI, the Full Scale IQs on the
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WPPSI-R were found to be about 8 points lower than those on
the WPPSI. Similarly, IQs on the Performance Scale and Verbal
Scale were lower on the WPPSI-R by about 9 and 5 IQ points,
respectively. Another study focused on the correlations
between the WPPSI-R and the WISC-R. The WPPSI-R yielded lower
Full Scale IQs than the WISC-R by about 8 points, on the
average. Performance Scale IQs on the WPPSI-R were lower by
about 9 points and Verbal Scale IQs were lower by about 5
points, than the respective WISC-R. Additionally, the WPPSI-R
IQs were lower than the Composite Score on the StanfordBinet, the General Cognitive Index on the McCarthy Scales of
Children's Abilities, and the K-ABC Mental Composite. The
validity studies in the WPPSI-R manual provide evidence for
the authors to suggest that the WPPSI-R has adequate
concurrent and construct validity.

This conclusion, however,

may not pertain to all ages covered by the test, particularly
ages three to four years, which are new to the revision.
Because only one of the studies cited in the WPPSI-R manual
sampled this age period, much additional research is needed
to investigate the validity of the WPPSI-R at the earliest
age levels of the test. Additionally, validity studies
pertaining to students who are six and one-half years to
seven years would be helpful.
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WISC-III
The Psychological Corporation published the WISC-III in
1991, 17 years after the previous edition of the test, the
WISC-R (Wechsler, 1974). The primary reason for revising the
test was to update the norms (Sternberg, 1993). The WISC-III
contains 13 subtests, six in the Verbal Scale and seven in
the Performance Scale. Five subtests in each scale are
designated as standard subtests. In the Verbal Scale, the
subtests are Information, Similarities, Arithmetic,
Vocabulary, and Comprehension. In the Performance Scale, they
are Picture Completion, Coding, Picture Arrangement, Block
Design, and Object Assembly. The remaining three subtests—
Digit Span in the Verbal Scale and Symbol Search and Mazes in
the Performance Scale—are supplementary. The WISC-III
contains 375 items. Of these items, 267 (71%) remain
unchanged or slightly modified, three items (0.8%) have been
substantially modified, and 105 items (28%) are completely
new (Wechsler, 1991).
The WISC-III was standardized on 2,200 students, 100
boys and 100 girls in each of 11 age groups from 6 through 16
years. The sample was stratified on age, race/ethnicity,
geographic region, and parent education (used as a measure of
socioeconomic status). For race/ethnic membership, students
were classified as White, Black, Hispanic, or Other. The four
geographical regions sampled were Northeast, North Central,
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South, and West. Within each age group, students were
selected to match as closely as possible the proportions
found in the 1988 U.S. Census data according to
race/ethnicity, geographic region, and parent education.
The WISC-III scores can be calculated to provide a
Deviation IQ (M=100, SD=15) for the Verbal, Performance, and
Full Scale IQs and scaled scores (M=10, SD=3) for the 13
individual subtests. An IQ is computed by comparing the
examinee's scores with the scores earned by a representative
sample of his or her age group. After each subtest is scored,
raw scores are converted to scaled scores within the
examinee's own age group through use of Table A.l in the
WISC-III manual (Wechsler, 1991, pp.217-249). Age groups are
divided into four-month intervals between 6-0-0 (years,
months, days) and 16-11-30. The table in the WISC-III manual
used to obtain IQs, Table A.4 (Wechsler, 1991, pp. 253-254),
is based on the 10 standard subtests. The three supplementary
subtests are excluded from the calculation of the IQ unless a
standard subtest either is spoiled or not given. When a
supplementary subtest is substituted for a standard subtest,
little is known about the reliability and validity of the IQs
generated by the altered combination of subtests because none
of the supplementary subtests were used in the construction
of the tables used to generate IQs. In fact, information is
not provided at all in the WISC-III manual about what happens
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to the reliability and validity of the test when
supplementary subtests are used to compute the IQ.
According to Sattler (1992), the WISC-III has
outstanding reliability. The three scales have internal
consistency reliability coefficients of .89 or above over the
entire range covered in the standardization group. Average
internal consistency reliability coefficients, based on the
11 age groups, are .96 for the Full Scale IQ, .95 for the
Verbal Scale IQ, and .91 for the Performance Scale IQ. The
reliability coefficients for ages 6 to 16 years range from
.94 to .97 for the Full Scale IQ, .92 to .96 for the Verbal
Scale IQ, and .89 to .94 for the Performance IQ. The lowest
reliability coefficient is at 14 years for the Performance
Scale IQ. The internal consistency reliabilities for the
subtests are lower than those for the three scales. The
average subtest internal consistency reliabilities range from
a low of .69 for Object Assembly to a high of .87 for
Vocabulary and Block Design. For the 11 age groups, median
subtest reliabilities range from .71 at 13 years to .83 at 8
years. Thus, there are no sharp differences in subtest
internal consistency reliabilities as a function of age.
The standard errors of measurement in IQ points are 3.20
for the Full Scale, 3.53 for the Verbal Scale, and 4.54 for
the Performance Scale. Thus, as with all Wechsler scales, one
can place more confidence in IQs based on the Full Scale than
in those based on either the Verbal or the Performance Scale.
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In addition, one can place more confidence in IQs obtained
from the Verbal Scale than in those obtained from the
Performance Scale for native speakers of the language.
Because the WISC-III is a relatively new version of the
test, little is known about its validity, aside from the
studies reported in the WISC-III manual. Although
approximately 28% of the items are new, much of the research
on the validity of the WISC-R probably applies to the WISCIII (Kaufman, 1992; Sattler, 1992). Therefore, studies
related to the validity of the WISC-R provide researchers
with evidence to suggest that the test has adequate
construct, concurrent, and predictive validity for many
different types of normal and handicapped students in the age
range covered by the test (Kaufman, 1992; Sattler, 1992).
The two studies that are reported in the WISC-III manual
regarding concurrent validity between the WISC-III and the
WISC-R showed that Full Scale scores on the WISC-III were 5.3
points lower, on average, than those on the WISC-R.
Similarly, IQs on the Verbal Scale and Performance Scale were
lower on the WISC-III than on the WISC-R by 2.4 and 7.4
points, respectively, on average. Because the WISC-III
overlaps with the WPPSI-R in the range of 6 to 7.3 years it
is important to know the relationship between the two tests
for this age group. Full Scale IQs on the WISC-III were 4.0
points higher than those on the WPPSI-R. Similarly, IQs on
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the Verbal and Performance Scales were higher on the WISC-III
than on the WPPSI-R by 1.9 and 5.9 points, respectively.
When correlated with other measures of ability and
achievement, the WISC-III Full Scale correlates highly with
the Total Index of the Otis-Lennon School Ability Test (r =
.73) and with the General Conceptual Ability score of the
Differential Ability Scales (r = .92). Correlations between
the WISC-III Full Scale and the Wide Range Achievement TestRevised and the Differential Ability Scales achievement tests
are for the most part in the .50s. The one exception is the
.28 correlation between the WISC-III Full Scale and the WRATR spelling. Correlations between the WISC-III Full Scale and
the reading, mathematics, and written language sections of
group administered achievement tests are in the high .50s and
.60s. Finally, correlations between the WISC-III Full Scale
and measures of visual-motor speed or copying are usually in
the .30s to .40s.
Two predictive validity studies are reported in the
WISC-III manual. In the first study, the WISC-III was
compared with the WISC-R, which had been administered about
13 months earlier to a sample of gifted students. Full Scale
IQs on the WISC-III were 4.9 points lower, on the average,
than those on the WISC-R. Similarly, IQs on the Verbal and
Performance scales were lower on the WISC-III than on the
WISC-R by 5.8 and 1.1 points, respectively. In the second
study, the WISC-III was compared with the WISC-R, which had
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been administered about 26 months earlier to a sample of
mentally retarded students. Full Scale IQs on the WISC-III
were 8.9 points lower than those on the WISC-R. Similarly,
IQs on the Verbal and Performance scale were lower on the
WISC-III than on the WISC-R by 8.9 and 6.8 points,
respectively. The results of these two predictive validity
studies with small samples of exceptional students suggest,
if replicated, that students will obtain lower scores on the
WISC-III than on the WISC-R.
The factor analyses conducted on the WISC-III indicated
that the test adequately measures two factors that correspond
to Verbal and Performance Scales of the test. In addition,
the test provides a fair measure of general intelligence.
Thus, the results of the factor analysis show evidence of
construct validity of the WISC-III. A more in-depth review of
the WISC-III can be found in other sources (Sattler, 1992;
Wechsler, 1991).

Raven Coloured Progressive Matrices
Raven's Progressive Matrices (Raven, Court, & Raven,
1988), originally introduced in 1938, are non-verbal tests of
reasoning ability based on figural stimuli. The Raven
Matrices can be administered individually or to a group.
Three different forms are available depending on the age
level of the examinee: the Coloured Progressive Matrices, the
Standard Progressive, and the Advanced Progressive Matrices.
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The test is purported to measure the ability to form
comparisons, to reason by analogy, and to organize spatial
perceptions into systematically related wholes.
The Coloured Progressive Matrices is a 36-item test
applicable for students from 5 to 11 years of age. Colors are
used in this form to attract and hold the attention of the
students. In each form, the student is presented with a
matrix-like arrangement of figural symbols and must complete
the matrix by selecting the appropriate missing symbol from a
group of symbols. In the easier sets, a design is shown, with
a piece appearing to have been cut out. In other sets,
individual pieces are arranged in either a 2 x 2 o r a 3 x 3
matrix. One piece of the design is left out of the matrix,
and the student must select, from a group of six to eight
choices, the one that best completes the matrix. The Coloured
Progressive Matrices take between 15 and 30 minutes to
administer.
The Matrices can be solved through the use of one of two
problem solving strategies. The rule or principle required to
solve each item can be formulated either in verbal terms or
derived from a visual perceptual discovery of the internal
structure of the stimulus. In the former case, an analytic
approach is used in which logical operations are applied to
features contained with the elements of the problem matrix.
In the latter case, a Gestalt approach involving visual
perception is used to solve the given problems. The students'
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raw scores on the 36 items are converted into percentile
ranks.
Numerous normative studies have been carried out since
the Raven Progressive Matrices were originally published. The
most recent compendium of North American normative studies
was published in 1986 (Raven & Siammers, 1986). Norms for the
Coloured Progressive Matrices for children in the United
States aged 5.03 to 11.09 years, as well as norms for
Hispanic and African-American students, can be found in
additional sources (Raven & Summers, 1986). The United States
norms are based on weighting separate samples of students in
various areas of the United States. No attempt was made to
use a stratified random sampling procedure.
The split-half reliabilities on the Coloured Progressive
Matrices range from .65 to .94 (Raven, Court, & Raven, 1986).
Test-retest reliabilities are adequate, ranging from .71 to
.93 (Raven et al., 1986). The Coloured Progressive Matrices
have adequate concurrent validity as established by
correlations with intelligence tests and achievement tests.
Populations studied included Caucasian, African-American,
Hispanic, Native American, deaf, and mentally retarded
students (Raven et al., 1986; Raven Sf Summers, 1986).
Validity coefficients with other measures of intelligence
(Stanford Binet and the Wechsler scales) ranged from .50 to
.80, while validity coefficients with achievement tests
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(California Achievement Test and the Metropolitan Achievement
Test) are in the .30s to .60s.

Procedure
Prior to the data collection for this study, the
participants had been administered the DISCOVER assessment
process in their regular classrooms. After the assessment
process was completed in the classroom, the observers
conducted the debriefing conference in which they rated each
student as "definitely," "probably," or "maybe" having
superior problem solving ability, or of "unknown" problem
solving ability in each activity. Each student was given one
rating for each activity. The observers then completed the
Problem Solving Behavior Checklist for those students who had
two or more ratings of "definitely" a superior problem solver
in the assessment activities. The students receiving the two
or more ratings of "definitely" a superior problem solver
then were referred for further testing for placement in the
school district's self-contained program for the gifted.
Because the students were Hispanic, the referrals were given
to one of the bilingual school psychologists in the school
district. Permission for further testing was obtained from
each student's parent(s), and a date was set for the
administration of two standardized intelligence tests by the
school psychologist. The school psychologist then tested the
student in his or her first language to obtain an IQ score on
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the WISC-III and a stanine score on the Raven Coloured
Progressive Matrices. A report that included each student's
scores on both tests and the school psychologist's
recommendations was written. This report then was filed in
the district's main office of Exceptional Education and
Special Programs Education along with the DISCOVER assessment
data.
This researcher obtained permission from the Exceptional
Education and Special Programs Department Director of
Education for the Gifted to analyze the various testing score
data to answer the research questions in this study. After
the criteria for participant selection were set, this
researcher systematically searched through the files for
participants who fit the criteria. When a participant was
found this researcher assigned him or her an ID number for
purposes of confidentiality. Information was copied from the
participant's DISCOVER Problem Solving Behavior Checklist and
the psychological report to maintain accurate data files.
Additionally, data were collected on the number of
students referred for testing for the self-contained program
for the gifted and the number of students later placed in the
self-contained program for the gifted. These data were
collected by obtaining a copy of the district's file on who
had been tested and then placed in the self-contained
program.
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Data Analysis
Data were analyzed for each of the guiding research
questions in this study. To respond to the first three
research questions, Pearson product moment correlations were
conducted to determine the intercorrelations among the
Wechsler Verbal and Peformance subtests and to determine the
relationship(s) between the DISCOVER assessment and the
Verbal and Performance subtests of the WPPSI-R or the WISCIII, as well as the DISCOVER assessment and the Raven
Coloured Progressive Matrices. A Pearson product moment
correlation coefficient takes into account not only a
person's position in the group but also the amount of his or
her deviation above or below the group mean (Anastasi, 1988).
To answer research questions four, five, and six, a
step-wise multiple regression analysis was conducted to
determine whether the DISCOVER variables, the students'
ratings on the activities, could predict a student's
potential Verbal and Performance scores on the WPPSI-R or the
WISC-III, and the stanine score on the Raven Coloured
Progressive Matrices.
The results of this analysis allowed the researcher to
determine the degree of the intercorrelations among the
Wechsler Verbal and Performance subtests and the
relationship(s) between the DISCOVER assessment process and
the two standardized measures of intelligence. The DISCOVER

171

assessment process, the WPPSI-R or WISC-III, and the Raven
then were compared to determine the comparative validity of
the three instnoments for the purpose of identifying superior
problem solving ability among ethnic minority students.
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CHAPTER FIVE
AN ANALYSIS OF THE COMPARATIVE VALIDITY

The underrepresentation of ethnic minority students in
programs for the gifted and talented often is a result of the
identification process (Chinn & Hughes, 1987; Scott et al.,
1992). To address the problem of underrepresentation
serveral, researchers have proposed reconceptualized
definitions of giftedness that require a parallel
reconceptualization of assessment methods (Callahan, 1992;
Gardner, 1983; Maker, 1996). Although a number of assessments
have been developed (Callahan, 1992), the DISCOVER assessment
developed by Maker, Rogers, and Nielson (1992) seems to hold
greater promise than others for being a measure that can be
used to identify ethnic minority students for placement in
programs for the gifted. Therefore, the purpose of this study
was to examine the comparative validity of the DISCOVER
assessment, based on a contemporary theory of human ability,
and two commonly administered standardized tests of
intelligence, based on the traditional view of intelligence,
for the purpose of identifying gifted ethnic minority
students. The specific questions guiding this study were the
following;
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1.

What are the intercorrelations among the Verbal
Subtests and the correlations between the Verbal
subtest scores of the WPPSI-R or the WISC-III and
the ratings on the DISCOVER assessment activities?
Hypothesis; Based on the underlying theories, the
Wechsler Verbal subtests will intercorrelate, while
intercorrelations will not be found among the
DISCOVER activities. Additionally, the DISCOVER
Storytelling and Math activities are expected to
correlate with the Vocabulary and Arithmetic
subtests, based on the verbal abilities needed to
complete the activities.

2.

What are the intercorrelations among the
Performance subtests and the correlations between
the Performance subtest scores of the WPPSI-R or
the WISC-III and the DISCOVER assessment
activities?
Hypothesis: Based on the underlying theories, the
Wechsler Performance subtests will intercorrelate,
while intercorrelations will not be found among the
DISCOVER activities. Additionally, the DISCOVER
Pablo® and Tangram activities are expected to
correlate with the Block Design, Object Assembly,
and Picture Completion subtests, based on the
similarity in abilities measured.
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3.

What are the correlations between the ratings on
the DISCOVER assessment activities and the stanine
score on the Raven Coloured Progressive Matrices?
Hypothesis: Based on similar problem solving
abilities, the DISCOVER ratings on the Tangram
activity and the Raven Coloured Progressive
Matrices stanine score are expected to correlate,
while correlations are not expected to be found
between the Raven and the other DISCOVER
activities.

4.

Would one be able to predict a student's
Verbal scaled score on the WPPSI-R or the WISC-III
based on his or her ratings on the DISCOVER
activities?
Hypothesis; Based on similar verbal skills measured
by the two methods of assessment, the DISCOVER
Storytelling and Math activities are expected to be
good predictors of the Verbal scaled score, and can
be used instead of administering the WPPSI-R or
WISC-III.

5.

Would one be able to predict a student's
Performance scaled score on the WPPSI-R or the
WISC-III based on his or her ratings on the
DISCOVER activities?
Hypothesis: Based on similar abilities measured by
the two methods of assessment, the DISCOVER
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Tangram and Pablo® activities are expected to be a
good predictor of a student's Performance scaled
score, and can be used instead of administering the
WPPSI-R or WISC-III.
6.

Would one be able to predict a student's
Raven Coloured Progressive Matrices stanine score
based on his or her ratings on the DISCOVER
activities?
Hypothesis; The DISCOVER Tangram activity will have
to correlate highly with the Raven Coloured
Progressive Matrices to account for enough variance
in the scores to allow a practitioner to predict a
student's Raven Coloured Progressive Matrices
stanine score based on his or her ratings on the
DISCOVER activities.

Summary of Procedures
A purposeful sampling technique (Bogdan & Bilken, 1992)
was used to select the 34 participants whose scores were
analyzed for this study. Participants represented the
Hispanic population and included seventeen males and
seventeen females, ranging in age from six years and nine
months to eight years and three months. Prior to the data
collection for this study, students had been administered the
DISCOVER assessment process in their regular classrooms. The

176

students receiving two or more ratings of "definitely" a
superior problem solver in the assessment activities were
referred for further testing for placement in the school
district's self-contained program for the gifted. Because the
students were Hispanic, the referrals were given to one of
the district's bilingual school psychologists. The school
psychologist then tested the student in his or her first
language to obtain an IQ score on the WPPSI-R or WISC-III and
a stanine on the Raven Coloured Progressive Matrices. This
researcher then collected data by systematically searching
through the files for participants who fit the purposeful
sampling criteria.

Summary of Data Analysis
Data were analyzed for each of the research questions
that guided this study. To examine the comparative validity
between the three methods of assessment, correlational and
multiple aggression analyses were conducted to determine the
relationship(s), and to determine whether the DISCOVER
assessment could predict potential scores on the other
assessments.
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Research Question One
What are the intercorrelations among the Wechsler Verbal
subtests and the correlations between the Verbal subtest
scores of the WPPSI-R or the WISC-III and the ratings on
the DISCOVER assessment activities?
To answer this research question, Pearson product moment
correlations were performed on the Wechsler Verbal subtests
to obtain intercorrelations and on the students' scores on
the Verbal Subtests and their ratings on the DISCOVER
activities. The Pearson product moment correlation is a
parametric value that assumes both variables are distributed
normally throughout the population (Anastasi, 1988; Schefler,
1988). The Pearson product moment correlation coefficient
takes into account not only a student's position in the
group, but also the amount of his or her deviation above or
below the mean (Anastasi, 1988; Kachigan, 1986; Schefler,
1988). The correlation coefficient (r) can range in value
from -1.00 to +1.00. A correlation coefficient of +1.00
signifies a perfect positive linear correlation; thus, the
paired values on the respective variables are equal in terms
of their deviation from the mean in standard deviation units
(Anastasi, 1988; Kachigan, 1986; Schefler, 1988). A +1.00
correlation would mean that if one knew a participant's value
on one variable, then one would know the exact value of the
other variable. A correlation coefficient of -1.00 indicates
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a perfect negative or inverse linear relationship between two
variables (Kachigan, 1986; Schefler, 1988). In this case, a
participant's standardized score on each variable would be
identical in absolute value and differ in sign only. Thus, a
perfect negative correlation allows one to predict exactly a
participant's score on one of the variables if one knows his
or her score on the other (Anastasi, 1988; Kachigan, 1986;
Schefler, 1988). However, rarely will two variables have a
perfect correlation because chance variation alone would tend
to preclude this possibility (Kachigan, 1986). More often,
variables either are uncorrelated or have intermediate
degrees of correlation (Kachigan, 1986; Schefler, 1988). A
correlation coefficient of r = 0, for example, suggests that
there is no relationship between the respective values of the
two variables. Therefore, high values on one are just as
likely to be paired with low values on the other variable.
The correlations were calculated on the WPPSI-R and WISC-III
verbal subtests, which are considered to be similar. The
intercorrelations among the Wechsler Verbal subtests and the
correlation coefficients between the students' scores on the
Verbal Subtests and their ratings on the DISCOVER activities
are depicted in Table 8.
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Table 8
Correlation Matrix Comparing the Students' Ratings on the
DISCOVER Activities to the Students' WPPSI-R/WISC-III Verbal
Subtest Scores

Info.

Comp.

Info.

1.00

Comp.

.614** 1.00

Arith. .361*

-

Arith.
-

-

.531** 1.00

Vocab.
-

Simil.
-

-

DIS-P
-

DIS-S

-

-

-

-

-

-

-

-

-

1.00

Simil. .415** .604 ** .457**

• 546**

1.00

-

-

-

-

-

-

-

.065

.144

.029

.107

1.00

-

-

-.265

1.00

-

DIS-P

.307

.153

.047

.277

.208

DIS-S

.166

.319

.308

.289

.263

DIS-T -.014

-.225

-.057

-.077

-.091

.353*

-.297

-.517** -.135

DIS-T

-

-

Vocab. .454** .507** .462**

DIS-M -.0713

DIS-M

1.00
-.132

1.00

•Significance Level p<.05
••Significance Level p<.01
Note: Info. = Information; Comp. = Comprehension; Arith. = Arithmetic;
vocab. = Vocabulary; Simil. =S imilarities; DIS-M = DISCOVER Math; Dis-P
= DISCOVER Pablo® ; DIS-S = DISCOVER Story; and DIS-T = DISCOVER
Tangrams.

The correlation coefficients between the Verbal subtests
of the WPPSI-R or WISC-III and the DISCOVER assessment are
extremely low, except for the correlation between DISCOVER
Pablo® and the Information subtest and the correlations
between DISCOVER Story and the Comprehension and Arithmetic
subtests. These correlations would be considered moderate but
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did not reach statistical significance. However, the
intercorrelation coefficients between the Wechsler Verbal
subtests are moderate and statistically significant. On the
other hand, the intercorrelation coefficients between the
DISCOVER activities are low, except for the correlation
between the Story and Math activities, and the negative
correlation between Tangrams and Math. These correlations are
moderate and significant.

Research Question Two
What are the intercorrelations among the Wechsler
Peformance subtests and the correlations between the
Performance subtest scores of the WPPSI-R or the WISCIII and the ratings on the DISCOVER assessment
activities?
To answer research question number two, Pearson product
moment correlations were calculated on the Wechsler
Peformance subtests to obtain intercorrelations, and on the
students' scores on the Performance subtests and their
ratings on the DISCOVER activities. Because both the WPPSI-R
and the WISC-III scores were used, the correlations were
computed using only those subtests that are considered
similar on both Wechsler scales. The intercorrelations among
the Wechsler Performance subtests and the correlation
coefficients between the students' scores on the Performance
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subtests and their ratings on the DISCOVER activities are
depicted in Table 9.

Table 9
Correlation Matrix Comparing the Students' Ratings on the
DISCOVER Activities to the Students' WPPSI-R/WISC-III
Performance Subtest Scores

ObjAs.

BkDes.

Mazes

ObjAs.

1.00

BkDes.

.467**

1.00

-

Mazes

.202

.248

1.00

PicComp.

.349*

.479**

DIS-M

.094

DIS-P

-

-

-

DIS-M
-

-

DIS-P
-

-

DIS-S

DIS-T

-

-

-

-

-

-

-

-

-

.645**

1.00

-

-

-

-

-.126

.037

.217

O
O

-

PicComp.

-

-

-

.215

.326

-.070

.003

-.265

DIS-S

.003

-.127

-.002

.059

DIS-T

-.098

.207

.114

-.014

.353*

1.00
-.297

1.00

-.517** -.135

-.132

1.00

•significance level p<.05
••Significance evel p<.01
Note: ObjAs. = Object Assembly; BkDes. = Block Design; PicComp. =
Picture Completion; DIS-M = DISCOVER Math; DIS-P = DISCOVER Pablo®;
Dis-s = DISCOVER Story; DIS-T = DISCOVER Tangrams.

Most correlation coefficients between the ratings on the
DISCOVER activities and the scores on the Performance
subtests are extremely low whether they are positive or
negative. The exception to the low correlations would be the
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moderate correlation between the Pablo® activity and the
Block Design subtest; however, this correlation coefficient
was not statistically significant. The intercorrelation
coefficients among the Wechsler Performance subtests are
moderate and statistically significant; however, the Mazes
subtest did not correlate with all of the Performance
subtests.

Research Question Three
What are the correlations between the DISCOVER
assessment activities and the stanine score on the Raven
Coloured Progressive Matrices?
To answer research question three, Pearson product
moment correlations were calculated between the students'
stanine scores on the Raven Coloured Progressive Matrices and
their ratings on the DISCOVER activities. The correlation
coefficients between the students' stanine on the Raven and
their ratings on the DISCOVER activities are depicted in
Table 10.
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Table 10
Correlation Matrix Comparing the Students' Ratings on the
DISCOVER Activities to the Student's Raven Coloured
Progressive Matrices Stanine

1.00

DIS-P

-.265

DIS-T

-

-

-

-

-

-

-

-

-

-.297

DIS-T

-.517**

-.135

-.132

Rav.s

-.110

-.100

.037

.000

•

.353^
•

DIS-S

o
o

o
o

DIS-S

-

O
O

DIS-M

Rav.stanine

DIS-P

o
o

DIS-M

•significance Level p<.05
••Significance Level p<.01
Note; DIS-M = DISCOVER Math; DIS-P = DISCOVER Pablo®; DIS-S = DISCOVER
Story; and DIS-T =D ISCOVER Tangrams.

The correlations between the ratings on the DISCOVER
activities and the Raven stanine were extremely low whether
they were positive or negative. The exception was between the
Raven stanine and the DISCOVER Tangram activity where no
relationship was found.

Research Question Four
Would one be able to predict a student' s potential
Verbal scaled score on the WPPSI-R or the WISC-III based
on his or her ratings on the DISCOVER activities?
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To answer research question four, a step-wise multiple
regression analysis was calculated. A multiple regression
uses several predictor variables to estimate values on a
criterion variable (Kachigan, 1986; Smith & Glass, 1987). The
aim of using several predictor variables instead of one is to
reduce even further the errors of prediction or, in other
words, to account for more of the variance of the criterion
variable (Kachigan, 1986; Smith & Glass, 1987). To calculate
a step-wise multiple regression one begins with the predictor
variable most highly correlated with the criterion variable.
The errors of prediction resulting from that regression
equation then are correlated with the values of each of the
remaining predictor variables to identify the one that
accounts for most of this unexplained residual variance. In
the next step, the errors of prediction resulting from the
regression equation incorporating both predictor variables
are correlated with the values of the remaining predictor
variables to identify the one that can account for most of
this residual variance. The step-wise procedure is stopped at
the point where the introduction of another variable would
account for only a trivial or statistically insignificant
portion of the unexplained variance (Kachigan, 1986; Smith &
Glass, 1987). To conduct the step-wise analysis an aggregate
of the student's verbal subtest scores was calculated. The
results of the stepwise multiple regression analysis
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predicting the potential Verbal scaled score are depicted in
Table 11.

Table 11
Multiple Regression Analysis Predicting Potential Verbal
Scaled Score

Predictor Variable

B

SE B

Beta

T

Sig T

DISCOVER Pablo®

4.729632

1.821220

.421270

2.597

.0144

DISCOVER Story

4.283861

1.387627

.500793

3.087

.0043

Constant; 27.493167
Adjusted r2 = .24524 p < .05 (R = .29241)

The results of the step-wise multiple regression
analysis indicate that the DISCOVER Pablo® and the DISCOVER
Storytelling activities can account significantly for 24.52%
of the variability of the Verbal scores.

Research Ouestion Five
Would one be able to predict a student's potential
Performance scaled score on the WPPSI-R or the WISC-III
based on his or her ratings on the DISCOVER activities?
To answer research question five, a step-wise multiple
regression analysis was calculated. The results of this
analysis indicated that two or more variables could not
account for any of the variance on the criterion variable.
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Therefore, one cannot predict a student's potential
Performance scaled score on the WPPSI-R or the WISC-III based
on his or her ratings on the DISCOVER activities.

Research Question Six
Would one be able to predict a student's potential Raven
Coloured Progressive Matrices Stcinine score based on his
or her ratings on the DISCOVER activities?
To answer research question six, a step-wise multiple
regression analysis was calculated. The results of this
analysis indicated that two or more Vciriables could not
account for any of the variance on the criterion variable.
Therefore, one cannot predict a student's potential Raven
Coloured Progressive Matrices stanine score based on his or
her ratings on the DISCOVER activities.
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CHAPTER SIX
AN INTERPRETATION OF THE COMPARATIVE VALIDITY

The identification of gifted ethnic minority students is
a difficult task that is compounded by a variety of
definitions of giftedness and limited methods of assessments
deemed appropriate for use with diverse populations. As
researchers began changing their perceptions, beliefs and
practices for identifying giftedness to address the issues
associated with the underrepresentation of ethnic minority
students in programs for the gifted, we have seen a decline
in the popularity of the traditional theories, definitions
and methods of measuring intelligence once proposed by
researchers like Terman (1925). The changing paradigms and
definitions have led a number of researchers to develop
varied assessments for the purpose of identifying gifted
ethnic minority students, based on contemporary theories of
intelligence and reconceptualized definitions of giftedness.
However, some practitioners and departmental administrators,
who have adopted expanded views of giftedness, persist in
their use of standardized methods of assessment that may
describe adequately the capabilities of some students but
also may underestimate the abilities of other students
(Maker, 1992). Practitioners and administrators who examine
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only standardized test scores to assess the abilities of an
individual may truly overlook some of the most capable
students (Sternberg, 1986).
The DISCOVER assessment developed by Mciker, Rogers, and
Nielson (1992) seems to hold greater promise than other
assessments for being a measure that can be used to identify
ethnic minority students for placement in programs for the
gifted. Although some school districts use the results of the
DISCOVER assessment to place students in programs for the
gifted, others use the assessment as a screening device
coupled with a battery of standardized tests. In the latter
use of the assessment, the students then are placed in
programs for the gifted depending on their standardized test
scores. The school districts using the DISCOVER assessment as
a screening process are putting more emphasis on the
students' standardized test scores instead of using the data
gathered about students' strengths through the assessment to
place them in programs for the gifted. Thus, the
administrators in these school districts assume that the
standardized test scores are a more valid measure of a
student's ability. Therefore, the purpose of this study was
to examine the comparative validity of the DISCOVER
assessment, based on a contemporary theory of human
abilities, and two commonly administered standardized tests
of intelligence, based on traditional views of intelligence,
for the purpose of identifying gifted minority students.
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Summary of Procedures
A purposeful sampling technique (Bogdan & Bilken, 1992)
was used to select the 34 peirticipants whose scores were
analyzed for this study. Participants represented the
Hispanic population and included seventeen males and
seventeen females, ranging in age from six years and nine
months to eight years and three months. The students
receiving two or more ratings of "definitely" a superior
problem solver on the DISCOVER assessment activities then
were referred for further testing for placement in the school
district's self-contained program for the gifted. The
bilingual school psychologist then tested the student in his
or her first language to obtain an IQ score on the WPPSI-R or
WISC-III and a stanine on the Raven Coloured Progressive
Matrices. This researcher then collected data by
systematically searching through the files for participants
who fit the purposeful sampling criteria.

Summary of the Results
To examine the comparative power of the DISCOVER
assessment and two commonly administered standardized tests
of intelligence in the identification of gifted students from
ethnic minority groups, three types of analyses were
conducted. First, a correlational analysis was conducted to
obtain intercorrelation coefficients among the Wechsler
Verbal and Performance subtests to assess construct validity.
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The intercorrelations between the Wechsler verbal subtests
ranged from .36 to .61 and were statistically significant at
the .01 and .05 levels. The intercorrelations between the
DISCOVER activities ranged from -.51 to .35 with two reaching
statistical significance. The intercorrelations between the
Wechsler performance subtests ranged from .20 to .64 with the
majority of the correlations reaching statistical
significance at the .01 level.
Second, a correlational analysis was conducted to
determine the relationships between the DISCOVER assessment
and the two standardized tests of intelligence. The results
of the analysis between the DISCOVER assessment ratings and
the Wechsler verbal subtest scores yielded correlations,
ranging from -.22 to .31, which did not reach the statistical
significance at the .05 level.

The results of the analysis

between the DISCOVER assessment ratings eind the Wechsler
performance subtests yielded correlations, ranging from -.12
to .32, which did not reach the .05 level of significance.
The results of the analysis between the DISCOVER assessment
ratings and the Raven Coloured Progressive Matrices stanine
yielded correlations, ranging from -.11 to .03, which did not
reach the .05 level of significance. Additionally, the Raven
and the Tangram activity were not related.
Third, a multiple regression analysis was conducted to
determine whether a student's DISCOVER assessment ratings
could predict his or her scaled and stanine scores on the
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standardized tests of intelligence. The findings from the
multiple regression analysis allowed this researcher to
explore other possibilities for examing the predictive
validity of the DISCOVER assessment. The results of the step
wise multiple regression analysis between the DISCOVER
activity ratings and the Wechsler Verbal subtest scores
indicated that the DISCOVER Pablo® and the DISCOVER
Storytelling activities ratings can account for 24.52% of the
variability of the Verbal scores, which is significant at the
.05 level. However, the results of the step-wise multiple
regression analysis between the DISCOVER activity ratings and
the Wechsler Performance scores and the DISCOVER activity
ratings and the Raven stanine indicated that the DISCOVER
activities could not account for the variance in these
scores.

Discussion of Results
The purpose of this study was to examine the comparative
validity of the DISCOVER assessment and the WPPSI-R/WISC-III
and the Raven Coloured Progressive Matrices. The comparative
construct validity of various assessments can be examined
through qualitative and quantitative data. This discussion
includes an examination of theories, percentage of students
identified, and the statistical correlations.
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A Comparison of the Theories
A comparison of the underlying theoretical aspects
through the intercorrelations provides support for the
construct validity of the three methods of assessment. The
theoretical underpinning of the WPPSI-R/WISC-III and the
Raven Coloured Progressive Matrices is the traditional "g"
factor theory of intelligence proposed by Spearman. Those
adhering to this theory have posited that the "g" factor is
an index of intelligence and represents the "inventive"
component as contrasted with the "reproductive," which
suggests a unitary model of intelligence (Sattler, 1992).
Therefore, tests with high "g" loadings require conscious and
complex mental effort, such as those found in reasoning,
comprehension, and hypothesis testing tasks. The stimuli for
these tasks may be either perceived or retrieved from memory.
In contrast, according to the theory, tests with low "g"
loadings are less complex, emphasizing such processes as
recognition, recall, speed, visual-motor cibilities, and motor
abilities. Presence of the "g" factor is supported through
factor and principal components analysis in which an
examination of the subtest loadings on the first unrotated
factor is carried out. Subtests that are a good measure of
"g" have an average loading of .70 or higher. The Wechsler
Verbal and Peformance subtests have "g" factor loadings
ranging from .51 to .79. Tests based on the "g" factor theory
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are validated through the classic tripartite classification
system where the construct, concurrent, predictive, and
content validity of the test are analyzed. Therefore, many
types of statistical analyses are conducted between the tests
and internal cOid external criteria. However, studies often
are not conducted regarding the purpose and social
consequences of the test. This is a major issue when tests
are being used to identify and place students in specialized
progreims.
When designing the Wechsler scales, Wechsler's (1958)
search for subtests was guided by his focus on the global
nature of intelligence. Thus, the Wechsler scales were
designed to take into account factors contributing to the
total effective intelligence of the individual, and no
attempt was made to design a series of subtests to measure
multiple factors or to order subtests into a hierarchy of
relative importance. Therefore, the subtests on the Wechsler
scales should be intercorrelated to some extent. Although the
DISCOVER activities and the Verbal subtests did not correlate
highly, significant intercorrelations were found between the
Verbal subtests. These results were similar to the results
reported in the WPPSI-R manual in which the correlations
ranged from .41 to .66 and the WISC-III manual in which the
correlations ranged from .57 to .70 (Wechsler, 1986, 1991).
The intercorrelations are slightly lower in this study, but
that may be due to the combination of WPPSI-R and WISC-III
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scores. The results of the intercorrelations indicate that
the Wechsler Verbal scales validate the theoretical
properties of the "g" factor theory and support the construct
validity of the Wechsler scales.

Correlations were not

calculated between the Verbal and Performance subtests;
however, according to Wechsler (1991), these subtests also
should correlate, although the correlations would be lower.
Additionally, the DISCOVER activities and the
Performance subtests did not correlate highly, although
significant intercorrelations were found among the
Performance subtests. The only subtest that did not correlate
significantly with all of the Performance subtests was Mazes.
This finding was consistent with the findings in the WPPSI-R
and WISC-III manuals (Wechsler, 1989, 1991). According to
Sattler (1992) the Performance subtests typically have lower
correlations than the Verbal subtests. The Performance
subtests are not a prominent indicator of the "g" factor
theory; however, the intercorrelations provide evidence for
the construct validity of the Performance subtests. The
results of the intercorrelations provide this researcher with
the evidence to suggest the Wechsler scales are functioning
theoretically according to the "g" factor theory of
intelligence. Further evidence indicating the presence of the
"g" factor theory is provided by the low correlations between
the Wechsler scale and the DISCOVER activities. If the
DISCOVER assessment included activities that required
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abilities such as speed, or the retrieval of learned
knowledge, the correlations might have been higher.
The Raven Matrices were designed to measure the ability
to form comparisons, to reason by emalogy, and to organize
spatial perceptions into systematically related wholes (Raven
et al., 1988). Thus, the Matrices can be solved through the
use of one of two problem solving strategies; an analytic
approach in which logical operations are applied to features
contained within the problem matrix or the Gestalt approach
involving visual perception. The Raven Matrices also have
been validated using the classic tripartite system.
Concurrent validity studies have indicated that the matrices
correlate with intelligence tests, achievement tests,
language abilities, and reading tests, although the Matrices
do not contain language or reading problems. According to
Saccuzzo et al. (1994), because the Matrices do not contain
language or reading problems, the Raven Matrices are a better
measure of pure potential than tests such as the Wechsler
scales, whose scores depend on acquired knowledge. The
correlations between the Raven matrices and other measures of
intelligence based on the "g" factor theory indicate the
presence of the "g" factor.
Although the Raven and the DISCOVER assessment have
activities that, according to the theory, use similar problem
solving strategies, the results of this study indicate that
the Raven Matrices did not correlate with the DISCOVER
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assessment. This author speculated that the Tangram Activity
might correlate with the Raven Matrices because they both
require the organization of spatial perceptions into
systematically-related wholes. However, the .000 correlation
coefficient indicated that a relationship was not present.
This lack of a relationship might be due to the difference in
thinking strategies used because some of the Tangram puzzles
require logical-mathematical thinking, as well as the
organization of spatial perceptions. Thus, the Raven Matrices
may not require the same type of complex thinking and problem
solving skills as the DISCOVER assessment.
On the other hand, the DISCOVER assessment is based on
Gardner's (1983) theory of multiple intelligences and an
adaptation of Getzels' and Csikszentmihalyi's (1967) problem
solving types. This assessment was designed to measure a
student's problem solving and problem finding abilities
across three of the proposed multiple intelligences (logicalmathematical, spatial, and linguistic) and the five problem
types and requiring convergent and divergent thinking (See
Chapter 3 for a more in-depth review of the assessment.).
Additionally, through this assessment, students' problem
solving and problem finding skills are analyzed, unlike
standardized intelligence tests that usually measure a
student's acquired knowledge. The results of the analysis
between the DISCOVER activities yielded low correlations,
with the exception of the negative correlation between the
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Tangram and Math activities and the positive correlation
between the Storytelling and Math activities, which reached
statistical significance. The positive correlation between
the Storytelling and Math activities may be due to the
linguistic nature of the math activity. The negative
correlation between the Tangram and Math activities was
surprising given that both activities require a student to
use logical-mathematical reasoning skills. The unexpected
negative correlation might be due to the content of the Math
activity, which requires a student to have a basic linguistic
understanding of the concept "more" and "less" instead of
mathematical comprehension. The Math activity for the
kindergarten children and some beginning first graders
includes some visualization as students look at the number of
tangrams in the observer's bag and then add or remove "more"
or "less" tangrams their bag. Being able to visualize "more"
or "less" may include some spatial knowledge similar to
visualizing pieces in a Tangram puzzle. However, the student
must have a linguistic understanding of the concepts of
"more" and "less" to place the correct number of tangram
pieces in his or her bag. If a student does not understand
the concept of "more", he or she might place all of the
tangrams in the bag. On the other hand, a student with a
linguistic understanding of the word "more" might place the
same number of tangrams in his or here bag as in the
observer's bag along with one or two extra tangram pieces to
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exhibit the concept of "more". The negative correlation
between the Tangram and Math activities indicates that the
Math activity needs to be redesigned to tap into a student's
logical-mathematical knowledge, rather than his or her
linguistic knowledge. However, despite the significant
positive and negative correlations, the low intercorrelations
suggest that slight relationships may exist among the various
activities. These results eire consistent with the theory
underlying the DISCOVER assessment and provide support for
the construct validity. To provide further support for the
theory, if a factor analysis were conducted on the DISCOVER
activities, a discernible pattern of loadings would not be
found, unlike the "g" factor in which subtests load neatly
under the general intelligence factor. Additionally, the
resulting low intercorrelations are similar to what Seraphim
(1997) found when she investigated the psychometric
properties of the Problem Solving Behavior Checklist. Thus,
results of the intercorrelational analysis allowed this
researcher to conclude that the DISCOVER assessment is not
comparable theoretically to the two standardized tests of
intelligence. Although the Wechsler scales and the Raven
Matrices are intercorrelated, the DISCOVER activities have
low correlations, except for two moderate correlations
between Tangrams and Math and Storytelling and Math.
Therefore, one can conclude that the activities are assessing
different intellectual domains for the Hispanic participants.

199

as one would expect according to the theory of multiple
intelligences. Thus, the three methods of assessment seem to
be consistent with the theory on which they were based.

Identification of Ethnic Minority Students as Gifted bv
Assessment Method
Another way to examine the comparative validity of the
three methods of assessment is to determine which assessment
may be most appropriate for the purpose of identifying ethnic
minority students as gifted by analyzing the number or
percentage of students identified by each assessment.
Referring back to Table 7, the demographic data indicate the
Wechsler scales would identify six students as gifted based
on the common criterion of a Full Scale IQ of 130 or higher.
However, this particular school district seems to use the
Verbal and Performance scaled scores to place students as
well, ultimately ending up with the typical 5% of the
students being identified as gifted. Two students would be
identified as gifted on the Raven Matrices with the cut-off
stanine score of 9 used by the district. The under-selection
of ethnic minority students by the traditional methods of
assessment, WPPSI-R/WISC-III, mimics the results found by
Saccuzzo and colleagues (1994), except they found that the
Raven Standard Progressive Matrices identified a greater
number of ethnic minority students as gifted. The difference
in these results might be due to the cut-off score used by
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the school district in this study to place ethnic minority
students or the use of the Coloured Matrices to identify
giftedness in diverse populations instead of the Standard
Matrices. Whereas district administrators in this study used
a stanine score of 9 to place students, other districts might
include those students with a stanine score of 8 in the
program for the gifted. If the cut-off score had included
students with stanine scores of eight, thirteen students
would have been placed. This number more closely represents
the number of students identified by the Raven Matrices in
the Saccuzzo et al. (1994) study.
When traditional methods of identification are used,
ethnic minority students are under-selected for programs for
the gifted. However, a more equitable niimber of students is
identified for placement in programs for the gifted when the
reconceptualized definition of giftedness and assessment
methods are used. The demographic data indicate that 34
students were identified as superior problem solvers by the
DISCOVER assessment, given the criteria that students with
two or more ratings of "definitely" a superior problem solver
are considered highly capable in those intelligences and are
referred for placement in programs for the gifted. These 34
students were identified from among the approximately 216
students from eight different classes of kindergartens.
Although this number might seem high compared to the 3 to 5%
typically identified as gifted, six combinations of the
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DISCOVER activities justified the higher percentage of
students. In Table 12, the six combinations of the DISCOVER
activities are depicted.

Table 12
The Six Combinations of DISCOVER Activities

Tangrams

Pablo®

Math

Story

XX

X

X

X

Tangrams
Math

X

When identifying students based on the multiple
intelligences, 3 to 5% of the students being assessed could
be identified in each of the given intelligences. For the
DISCOVER assessment, identifying 12 to 18% of students as
gifted would be consistent with the 3 to 5% in only one type
of intelligence.
On the other hand, if the WPPSI-R or WISC-III were the
primary identification tool used for placement purposes, only
six students out of 216 assessed would have been identified
as gifted based on their Full Scale score. If the Raven
Matrices were the primary identification tool only two
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students out of 216 would have been identified as gifted
based on a stanine of 9. These placement results would be
close to the common 3 to 5% of students placed according to
one form of intellectual functioning. Additionally, the
demographic data indicate that students' obtained
standardized scores do not always determine who is placed in
the self-contained program for the gifted. Two students with
high standardized scores were not placed in the selfcontained program, while two students with lower scores were
offered placement, but refused the placement offer. An
inconsistency seems to exist in the application of criteria
for placement in the self-contained program.
According to measurement experts, performance-based
assessments can be validated under the unitary concept of
validity (Messick, 1989) as well as with expanded components
of validity, such as social consequences, fairness, and
meaningfulness (Linn et al., 1991). For all types of
assessment, the purpose and use are very important. The
DISCOVER assessment was designed for the purpose of
identifying gifted ethnic minority students. Therefore, one
does not have to assume that this assessment is a valid
measure of the students' intellectual strengths through the
various activities. Neither the Wechsler scales or the Raven
Matrices were designed solely for the purpose of identifying
gifted ethnic minority students. These standardized measures
are used to assess students' abilities at all levels of
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intelligence. Therefore, one must assume that these
traditional standardized measures are valid for the use of
identifying gifted ethnic minority students for placement in
programs for the gifted.
Therefore, due to the theoretical differences and the
percentage of ethnic minority students identified as gifted,
the construct validity of the DISCOVER assessment and the two
standardized tests of intelligence are not comparable. The
assessments each measure different information about Hispanic
students' intellectual abilities. Clearly, however, higher
percentages of Hispanic students are identified using the
DISCOVER assessment. Therefore, its use can contribute
significantly to solving the problem of underrepresentation
of Hispanic students in programs for the gifted.

An Interpretation of the Patterns of Specific Relationships
Among Activities
The patterns of specific relationships were analyzed to
determine the degree of relationship among the three methods
of assessment. This author speculated that the assessment
methods might correlate slightly, and the analysis provided
the evidence needed to support this speculation.
Additionally, if high correlation coefficients had been
obtained, the theoretical underpinnings of the DISCOVER
assessment would have come under question, because the
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assessment is purported to measure multiple intelligences
rather than general intelligence.
DISCOVER Activities and the Verbal Subtests. In Table
13, the DISCOVER activities and the Wechsler Verbal subtests
are compared across intellectual functioning. Some
similarities are evident in the type of intellectual
functions used to solve problems on the DISCOVER assessment
and answer the Wechsler Verbal subtest questions. For
example, the Storytelling activity and the Comprehension
subtest require some form of interpersonal and intrapersonal
knowledge to accomplish the given task or answer the
question. Thus, one might assume a relationship would be
present between some of the activities and the subtests.
However, the results of this analysis suggest otherwise. A
clear pattern of differences can be seen when examining the
correlations between the students' ratings on the DISCOVER
assessment activities and their Wechsler Verbal subtest
scores. The correlations between the two measures were
inherently low and did not reach an acceptable level of
statistical significance. Although the correlations between
the DISCOVER Pablo® activity and the Information subtest, as
well as the correlations between the DISCOVER Storytelling
activity and the Comprehension and Arithmetic subtest, were
in the low moderate range, the correlations did not reach an
acceptable level of statistical significance.

Table 13
Comparisons of Wechsler Verbal Subtests and DISCOVER Activities
intellectual Function

Wechsler Verbal Subtests

DISCOVER Activities

Acquired Function
(informal and formal)

Information - student answers a broad
range of questions
eg: What must you do to make water
freeze?

Pablo(H) - Students find a piece shaped like a
square. Student tell observer about his or her
construction and may provide facts about the
construction.
eg: student constructs a dog and then presents facts
to the observer

InterpervSonal and
intrapersonal knowledge

Comprehension - student explains
situations, actions, or activities that relate
to familiar events
eg; Why do we wear shoes?

Storytelling - Students use the 7 toys to tell a story
involving social situations or activities. The story
might show cause-effect situations or problem
solving within a social context
Pablo® - Students constructions represent his/her
environment.

Numerical Reasoning/
Acquired Knowledge of
Numerical factsLogical-Mathematical

Arithmetic - students answers simple to
complex problems involving arithmetical
concepts and numerical reasoning.
Requires concentration and attention to
verbally given problems.
eg: If 1 have one piece of candy and get
another one, how many pieces will 1
have?

Math - Student continue counting from a given
number,
eg: The observer counts 3 tangrams and the
student continues counting from 4 to 21
without going back to 1 and then counting to
21.
- Student understands the mathematical
concept of more and less by placing more or
less tangrams in his or her bag than the number
in the observer's bag.

Table 13 (cont'd)
Comparisons of Wechlser Verbal Subtests and DISCOVER Activities
Intellectual Function

Wechsler Verbal Subtests

DISCOVER Activities

Acquired Knowledge of
Words

Vocabulary - requires the student to
listen as the examiner reads words aloud
and then the student defines the word,
eg: What is a poem?

Storytelling - Students demonstrates an
understanding of word meaning through word
usage in the oral story.
eg: My mom drives a big truck.

Acquired Knowledge of
Verbal Concepts Linguistic

Similarities - requires the student to
answer questions about how objects or
concepts are alike
eg: In what ways are a pencil and crayon
alike?

Storytelling - asking the students which of his or
her toys are alike and how they are alike
eg: The car and chair are alike because they are
both green.

207

This researcher assumed that low correlations might be
found between the DISCOVER Storytelling activity and some of
the Verbal subtests; however, an unexpected correlation was
found between the DISCOVER Pablo® activity and the
Information subtest. The Information subtest requires
students to answer a broad range of questions dealing with
factual information, while the Pablo® activity requires the
students to use their spatial intelligence to create
constructions out of the colored cardboard pieces. When
considering what may have caused this unusual correlation,
this researcher suggests that the observers might have been
paying

attention to the students' verbal abilities rather

than only to spatial abilities. Some observers tend to give
more credit to a student's construction when he or she gives
an elaborate verbal explanation for what the construction
might be, instead of looking just at the spatial aspects of
the construction. The verbal explanation might be laden with
facts, for example, about a type of animal or a boat, which
leads the observer to place an emphasis on the verbal
knowledge. Additionally, several different teams of observers
administered the DISCOVER assessment to the participants in
this study. Differences in the understanding of the
assessment and post-debriefing criteria determined by various
teams may have influenced the results of the Pablo® activity.
Thus, the DISCOVER assessment and WPPSI-R/WISC-III
Verbal activities are assessing different intellectual
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domains for Hispanic students. Therefore, the DISCOVER
activities and the Verbal subtests are not comparable due to
the fact that they are measuring different types of
intellectual functioning, although the Wechsler Verbal
subtests are purported to measure similar eJsilities. The
Wechsler Verbal subtests instead measure a student's acquired
knowledge and convergent thinking skills, as well as the
student's concentration, ability to listen, and whether the
student knows certain appropriate societal behaviors. If the
student has not been exposed to the information through
educational and environmental opportunities, he or she will
not score as high as someone who has had various
opportunities. Thus, the Wechsler Verbal subtests do not
measure a student's complex divergent thinking through
problem solving and problem finding abilities. Through the
DISCOVER assessment, observers can watch students solving a
variety of problems, along the problem solving continuum to
gain an understanding of their intellectual strengths. These
results reflect the beliefs of some researchers who have
posited that tests based on contemporary theories and
divergent thinking processes do not correlate well with
traditional measures of intelligence (Getzels &
Csikszentmihalyi, 1967; Renzulli & Delcourt, 1986; Sternberg
& Lubart, 1993).
DISCOVER Activities and the Performance Subtests. In
Table 14, the DISCOVER activities and the Performance

lable 14
Comparisons of Wechsler Performance Subtests and DISCOVER Aclivilies
Intellectual Function

Wechsler Performance Subtests

DISCOVER Activities

Spatial - visual
organization/visual-motor
coordination

Object Assembly - students placcs
rectangular pieces in appropriate rccess in a
frame (item I WPPSl-R) and/or put jigsaw
pieces together to form common objects
(items 2-6 WPPSl-R and all items on the
WISC-III)
eg: taking specifically arranged jigsaw
picces and putting them together to
construct a duck

Tangrams - Student takes jumble of pieces
and puts them together to make a large
square. Student places tangram pieces on
shapes in puzzle booklet.
eg: Student constructs animal or other
common object from the Pablo® pieces
and connectors.

Spatial - visual organization/
spatial logic and reasoning/
Figure - Ground Components

Block Design - students reproduces designs
using three dimensional blocks with a red
surface cut diagonally into half red and half
white
eg; Produce the following design with the
given blocks

Tangrams - Student places the tangram
pieces to reproduce the puzzle shape. Using
logical-mathematical reasoning to substitute
and/or trade pieces.
Pablo® - After looking at a picture of a
rainbow the students finds pieces shaped like
a rainbow. Additionally, students look at
two pictures of mountains before making
mountains on the table.

Tabic 14 (cont'd)
Comparisons of Wechsler Performance Subtests and DISCQVHR Activities
Intellectual Function

Wechsler Performance Subtests

DISCOVER Activities

Spatial - visual patterns
visual - motor coordination

Mazes - students solves paper- and-pencil
mazes that differ in level of complexity.
Students draws a line from the center of
each maze to the outside without crossing
lines that indicate walls.

Pablo® - Student uses pattern designs on the
Pablo® pieces to enhance construction.

Visual discrimination
Visual recognition of a whole
and its part
Acquired knowledge of
essential and non-essential
items

Picture completion - requires the student to
identify the single most important detail
missing from a drawing. The student must
name or point to the essential missing part,
eg: The student is shown a picture of a
telephone without number on the dial.

Tangrams - Student recognizes a square and
is able to construct a large square from the
individual tangram pieces. While solving
tangram puzzles, student must recognize
shapes of missing pieces, select tangram
piece that will complete puzzle.
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subtests are compared across intellectual functioning. The
comparison between the DISCOVER activities and the
Performance subtests reveal that both the standardized test
and the assessment purport to measure spatial abilities
through visual organization, patterns, and coordination. One
would assume from looking at this table that the DISCOVER
activities and the Performance subtests would be related
because both methods assess spatial abilities. However, the
results of the analysis suggest otherwise. A clear pattern of
differences can be seen when examining the correlations
between the students' ratings on the DISCOVER assessment
activities and their Wechsler Performance subtest scores. The
correlations between the two measures were inherently low and
did not reach an acceptable level of statistical
significance. An exception to the low correlations was the
moderate correlation between the DISCOVER Pablo® activity and
the Block Design Subtest. The Block Design Subtest requires
students to reproduce designs using flat, two-colored blocks
(Wechsler, 1989). The student is shown a model constructed by
the examiner for the first seven items and designs in a book
for the last seven items. The first three Pablo® activities
use convergent thinking for the problem solving activities
that may be similar to reproductive thinking when students
are asked to hold up a piece that looks like the shape of the
piece, a large square, that the observer is holding. In the
next problem, they look at a rainbow picture and are asked to
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find pieces shaped like a rainbow; in the third problem, they
look at a picture of some mountains and are asked to make
mountains on the table in front of them. Therefore, the
Pablo® activity and the Block Design subtest may have
correlated on the basis of the first three problems the
students are asked to solve. However, the Block Design
subtest does not measure a student's complex divergent
thinking skills in the spatial domain. The last three problem
types for the Pablo® activity require a student to use his or
her divergent thinking skills to create a construction using
a range of solutions, as well as to define a problem before
he or she creates the final construction. Thus, the Block
Design subtest would not be expected to correlate with the
last three Pablo® activities. Additionally, the Block Design
subtest had a low correlation with the Tangram activity,
further indicating the lack of complex thinking skills
required to do the Block Design subtest, when the two were
purported to measure similar intellectual functions.
Due to the differences in the intellectual functions
measured by the two methods of assessment, this researcher
concluded that the DISCOVER activities and the Performance
subtests are not comparable for collecting information on the
intellectual abilities of Hispanic students. The Wechsler
performance scales do not measure a student's complex
divergent thinking and problem solving skills in the spatial
realm, but instead measure speed, accuracy, knowledge of
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conimon objects, and whether the student knows essential parts
of people and things. On the other hand, through the DISCOVER
assessment, an observer can see a student's complex divergent
thinking and problem solving spatial abilities through his or
her constructions, as well as creativity and knowledge of
things in or removed from the student's environment. Once
again, researchers who have posited that assessments based on
contemporciry theories of intelligence and divergent thinking
process do not correlate well with traditional tests of
intelligence would have to agree with the findings of this
study (Getzels & Csikszentmihalyi, 1967; Renzulli & Delcourt,
1986; Sternberg & Lubart, 1993).
DISCOVER Activities and the Raven Matrices. In Table 15,
the DISCOVER activities and the Coloured Progressive Matrices
are compared across problem solving skills. Both methods are
purported to measure similar types of problem solving skills.
For example, some of the Matrices can be solved using the
Gestalt principle, which is similar to the Tangram activity
in which the students are asked to make a large square using
as many pieces as they can. Therefore, one might assume that
a relationship between the Raven Matrices and the DISCOVER
assessment exists. However, the results of this analysis
indicated otherwise. A clear pattern of differences can be
seen when examining the correlations between the students'
ratings on the DISCOVER assessment activities and the Raven
Coloured Progressive Matrices stanine. The correlations

Table 15
Comparison Between the Raven Coloured Progressive Matrices and the DISCOVER Activities
Problem Solving Strategies

Raven Coloured Progressive Matrices

DISCOVER Activities

Gestalt Reasoning
a) Simple pattern discrimination

A,, A,, A,, A^, A5, B,, B„ C,, and C,
eg; Matrix has a pattern ot dots with
one piece missing. Student must
choose piece that has same pattern
from six given alternatives.

Tangrams - Student makes a large
square using as many of the tangram
pieces they can.
As students make different puzzle
shapes they are required to substitute or
trade pieces to complete puzzle shape.

b)

Pattern Completion through
Identity and Closure

BK' B9, B|fl, B||, and B|i
eg: Matrix has squares that either have
lines or are shaded black. Student
must identify pattern depicted in
matrix and choose piece that adds
closure to matrix from six given
alternatives.

Tangrams - Student selects pieces to fit
each shape on puzzle page that adds
closure to shape.

c)

Adding and Subtracting of patterns

C3, C^, Cj, Cft, C|(), Cji, and Ci^
eg: Matrix has pattern of dots that
subtracts across as it moves left to
right and then adds a dot going
down from top to bottom

'I'ablc 15 (cont'd)
Comparison Between the Raven Coloured Progressive Matrices and the DISCOVER Activities
Problem Solving Strategies

Raven Coloured Progressive Matrices

DISCOVER Activities

Reasoning by Analogy
a) Closure and abstract reasoning
through analogy

^^7' ^8' ^10'
^^7' ^7' ^nd
C«
eg; Matrix has partially shaded squares
and student must bring closure to
matrix by looking at the position of
the shaded portion of the square
and choosing one oi'six to eight
alternatives

Tangrams - Students must use some
form of logical reasoning to choose
pieces that will complete shapes on
pages 3 to 6.

b)

Comparisons through analogy

^(,1 Aij, A||, A|i, Ct,
eg: Matrix has a series of lines or
shapes and student forms a
comparison by looking at the
relationship of lines and chooses
the corresponding piece from six or
eight alternatives

Storytelling - Students tell observer
which of his or her toys are alike and
how the toys are alike.
Math - Student places more tangrams in
his or her bag than observer placed in
his or her bag.
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between the two measures were so low that one would assume a
relationship did not exist between these two measures. This
lack of a relationship between the two measures most likely
is due to the different types of thinking skills required by
the two different measures. The Raven Matrices requires the
student to reason by analogies and some visual perception
while the DISCOVER activities require a student to move from
convergent thinking to divergent thinking. For example, in
the Tangram puzzle booklet, the first puzzle requires the
student to place the exact piece over the shapes on the page.
However, by the third puzzle, the student is required to
trade or substitute pieces to make the shape(s) on the puzzle
page. The complexity of the puzzle booklet increases with
each page. Thus, the DISCOVER assessment requires more
complex thinking and problem solving skills than the Raven
Matrices.
Additionally, a higher relationship was found between
the Raven Matrices and the Storytelling activity than the
activities purported to require similar problem solving
skills. Therefore, the Raven Matrices seems to be missing
some important abilities that it is purported to measure.
Thus, the extremely low correlations provided evidence for
this researcher to conclude that the DISCOVER activities and
the Raven Matrices are not comparable instruments for the
Hispanic population. The DISCOVER assessment would be a
better indicator of the students' problem solving and finding
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abilities in the spatial domain of intelligence than the
Raven Coloured Progressive Matrices.
Predicting Standardized Scores through the DISCOVER
Activities. The step-wise multiple regression analysis
between the DISCOVER activities eind the Verbal subtests
indicated that the DISCOVER Pablo® and the DISCOVER
Storytelling activities could account for 24.52% of the
variance in the WPPSI-R/WISC-III Verbal scores. However,
because this is a low percentage, predicting a student's
Verbal scores from his or her DISCOVER activities may be
difficult. The predictive validity of the WPPSI-R has not
been well researched, especially for ethnic minority students
(Sattler, 1992), and the predictive validity studies on the
WPPSI, prior to the revision, indicate that the validity is
low. Therefore, examiners were cautioned not to use the
assessment with ethnic minority students (Crockett et al.,
1976; Dlugokinski et al., 1976; Henderson & Rankin, 1973).
Likewise, the predictive validity of the WISC-III has not
been well researched with ethnic minority students, and the
studies reported in the WISC-III manual yield low validity
coefficients (Wechsler, 1991). Additionally, the step-wise
multiple regression analysis did not reveal that the DISCOVER
activities could account for any variance in the Performance
subtest and the Raven Coloured Progressive Matrices stanine
scores. Thus, one could not predict a Hispanic student's
potential Performance scores or Raven Matrices stanine score
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from his or her DISCOVER ratings. The lack of predictive
validity between the DISCOVER assessment and the standardized
tests of intelligence allow this researcher to conclude that
they are not comparable for predicting the potential scores
of Hispanic students. Renzulli and Delcourt (1986) would
suggest that for more contemporcu^r theories, predictive
validity would be analyzed better by a student's mastery and
productivity in a specific domain. These skills would serve
as a better indicator of a student's future success in a
particular field of study.

Implications of the Study
The results of this study indicated that the three
methods of assessments correlated in expected ways due to the
different underlying theoretical bases of the assessments.
However, for the purpose of identifying gifted ethnic
minority students, the DISCOVER assessment seems to be a
better indicator of a student's intellectual strengths and
problem solving skills in varied intelligences. Although the
Wechsler scales and the Raven Matrices may be measures of a
student's abilities, they do not tap into a range of
intellectual strengths and ccxnplex thinking skills in the
same way as the DISCOVER assessment. The standardized tests
of intelligence require convergent thinking, while the
DISCOVER assessment requires a combination of convergent and

219

divergent thinking skills through the five problem types. As
researchers and practitioners in the field of education for
the gifted continue to adhere to the reconceptualized
definition of giftedness, students need to be identified
through assessments that closely match changing paradigms and
definitions. The Wechsler Scales and the Raven Progressive
Matrices do not match changing paradigms and definitions.
Thus, the DISCOVER assessment should be able to stand alone
as the tool for identifying gifted ethnic minority students
rather than being used as a screening device. If further
documentation of a student's strengths are needed, the
DISCOVER assessment may be coupled with a case study review
to provide the needed information.
Additionally, the findings of this study have
implications for policy makers. The traditional methods used
to identify students for placement in programs for the gifted
unfairly discriminate against students from diverse
populations. Therefore, policy makers need to advocate for
changes in the types of assessments used in the
identification of gifted students to include more complex,
meaningful, and integrative problem solving skills that
identify a more equitable percentage of students in diverse
populations.
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Future Research
Although the DISCOVER assessment process is being used
successfully by a variety of school districts, more research
is needed to investigate the validity of the process.
Therefore, a number of directions for future research are
suggested to continue providing evidence of the assessment's
validity.
This study was designed to examine the comparative
validity of the three methods of assessment for the Hispanic
population. Thus, future studies are needed to analyze the
scoring patterns across ethnicities on the various
assessments to see whether an equitable percentage of
students are being placed in programs for the gifted.
To continue investigating the construct/domain-specific
validity of the DISCOVER assessment, studies that compare the
DISCOVER assessment to other types of performance-based
assessments that incorporate multiple intelligences, problem
solving, and creativity are needed. For example, one could
examine the number of pieces in the tangram square, tangram
puzzle completion times, and number of pieces in Pablo®
rather than the ratings on the activities.
Research needs to be conducted on the Kindergarten Math
activity to redesign and improve upon the required
mathematical tasks to indicate a student's logicalmathematical abilities more specifically.
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Longitudinal research with groups of srudencs placed in
programs for the gifted based on standardized test scores,
the DISCOVER assessment, or a combination of both is needed
to examine who excels in the program and which type of
program better suits the students' needs. Along these lines,
research is needed to continue developing appropriate
curriculum for students who are placed using alternative
procedures and who may not succeed in a traditional program
for the gifted. Additionally, longitudinal research is needed
to see whether the DISCOVER assessment predicts mastery and
productivity in a specific domain. For example, can a
student's Pablo® constructions predict his or her mastery and
productivity in an art class? This research design would be
more appropriate for examining the predictive validity of the
DISCOVER assessment instead of using the activities as
predictor criteria.

Conclusions
For the purpose of identifying gifted ethnic minority
students, the DISCOVER assessment, based on a contemporary
theory of human ability, was found to be a better indicator
of students' complex thinking, problem solving, and problem
finding abilities than two commonly administered standardized
tests of intelligence, based on traditional views of
intelligence. Thus, the standardized tests are not comparable
to the DISCOVER assessment for identifying gifted ethnic
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minority students for placement in programs for the gifted.
The winds of change are blowing, and as the paradigms and
definitions of giftedness are reconceptualized, the methods
of assessment also must be reconceptualized. Educators and
administrators cannot embrace the new paradigms and
definitions without embracing assessment methods designed to
tap into these varied and multiple intellectual strengths.
Ethnic minority students will continue to be underrepresented
in programs for the gifted as long as there are
inconsistencies between the definition of giftedness and the
instnaments used to identify giftedness. Thus, the continued
use of traditional standardized tests of intelligence to
identify gifted ethnic minority students only will continue
the vicious cycle of underrepresentation in programs for the
gifted. Therefore, this researcher believes that the use of
the DISCOVER assessment will result in more equitable
identification of highly competent students and should be
used more widely among ethnic minority populations.
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PROBLEM-SOLVING BEHAVIORS

C. Jun9 Makar
Judith A. Rogars
Maanm B. Nialson
The University of Arizona
.School

Name
Grade
Birthdate
Obs#
Language.
Observer/Checklist:
Checklist;

.Pablo

-Date.
M F Teacher
_EthnicitY
Tangrams

.Math.

Story
.Writing

SUMMARY
BY INF LLIFL«NEI>
1
2
3
4
5
6
7

Linguistic:
Spatial:
Logical-Mathematical.
Interpersonal:
Intraperscnal:
Bodily-Kinesthetic:
General:

Strength?
Strength?
Strength?
Strength'
Strength'
Strength?
Strength?

unknown
unknown
unknown
unknown
unknown
unknown
unknown

maybe
maybe
maybe
maybe
maybe
maybe
maybe

probably
probably
probably
probably
probably
probably
probably

definitely
definitely
definitely
definitely
definitely
definitely
definitely

maybe
maybe
maybe
maybe
maybe

probably
pro(>abiy
probably
probably
probably

definitely
definitely
definitely
definitely
definitely

By Activity
1
2
3
4
5.

Pablo
Tangrams:
Math:
Story
Wntng:

Strength'
Strength'
Strength?
Strength?
Strength?

unknown
unknown
unknown
unknown
unknown

Comments:
Page
Time
'X* indicates page on wtiicfi student was working when tinw was called.
Made a

with
(Shape)

pieces.
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Student Name
1. Linguistic:

Smngth?

unknown

1.1

Problem-Soiving

1.1.1
1.1.2
1.1.3
1.1.4
1.1.5

tells stories easily and fluently
uses more than one language
chooses colorful or unusual adjectives and adverbs
invents and plays with words
gives descriptions easily and fluently

mavb*

probably

d«finitttv

Pablo

Tang.

Math

Story

Writ.

Ptfrto

Tenp. I Math

Story

Writ.

1.1.6 translates concepts from one language to another
1.1.7 changes voice to represent different characters
1.1.H nrhnr
1.1.9 nthnr

1.2

Product(*l

1.2.1
1.2.2
1.2.3

descriptions are detaiisd
stories have recognizable beginning, middle, and end
stones/pictures have a recognizable plot

1.2.4
1.2.5

stories/pictures have action
vocabulary includes complex and/or sophisticated words or
concepts
stories/pictures include emotions and feelings
stories/pictures include humor
invented spelling shows understanding of word
sounds/meanings
stones/pictures include dialogue or conversation

1.2.6
1.2.7
1.2.8
1.2.9

1.2.10 visual images are created for the reader or listener
1.2.11 stories include comparisons of similarities or differences
1.2.12 stories include complex sentences or syntax
1.2.13 stones/pictures include complex ideas, (e.g., philosophical,
moral, spiritual, political, cultural)
1.2.14 stones include all pieces given during activity
1.2.15 titles of stones/pictures correlate with content of story
1.2.16 stones/pictures have a sequence of events tfiat Is
appropriate to the story
1.2.17 stories/pictures include cause-effect relationships
1.2.18 stones/pictures have a sense of the macabre
1.2.19 stones/pictures create an emotional response in the reader
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TVtEUNIVERSmrOf
Human Subjects Committee

ARIZONA,
H
C

•

EALTH SAENCES ENTER

1622 EMabei?i

PO
BOX^^SU.
Tucson AruotudiT2-*-5nr

'.520) 62t>-6r2I

26 Febiruary 1997
Sarah E. Griffichs, M.A.
c/o C. June Maker, Ph.D.
Department of Special Education/Rehabilitation
Education Building, Room 412
PO BOX 210069

RE:

A STODY OF THE COMPARATIVE VALIOXTY OF ASSESSMENTS BASED OK
DIFFERENT THEORIES FOR THE PURPOSE OF IDENTIFYING GIFTED
ETHNIC MINORITY STODENTS

Dear Ms. Griffiths:
We have received documents concerning your above cited project. It
is our understanding that you have received permission from the
Special Education Department Director of Education for the Gifted
at Tucson Unified School District to access existing data and that
data necessary to the above referenced project will be recorded in
such a manner as to remove all subject identifiers. Therefore,
regulations published by the U.S. Department of Health and Human
Services [45 CFR Part 46.101(b) (4)] exempt this type of research
from review by our Committee.
Thank you for informing us of your work. If you have any questions
concerning the above, please contact this office.
Sincerely yours,

William F Denny, M.D.
Chairman
Human Subjects Committee

WFD:js
cc: Departmental/College Review Committee
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