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ABSTRACT 

The following thesis explores the use of the DISCOVER 

Assessment with children who are Deaf. Nine students from two 

3rd-4th grade classrooms at a residential school for Deaf 

children participated in this study. The participants were 

given the DISCOVER Assessment as a group and within their own 

classrooms. The instructions and communication throughout the 

assessment were expressed in the preferred language of the 

students (e.g. American Sign Language and/or Simultaneous 

Communication; signing and talking at the same time). Two 

observers collected data about the students problem-solving 

behaviors during the assessments. One observer was Deaf and 

one was hearing. Both observers were proficient in the 

preferred language of the students. 

Results show that the DISCOVER Assessment is an 

effective method for assessing Deaf children's strengths. In 

addition, two out of nine students were determined to be 

gifted, although none were considered gifted according to 

standardized IQ tests. 



GLOSSARY OF TERMS 

Classifiers; An American Sign Language symbol for a class of 

objects. For example, the three-handshape is a symbol for the 

class of objects VEHICLE. It can represent an automobile, 

boat, bicycle, etc. (Valli and Lucas, 1992). 

Deaf: For purposes of this study, the participants will all 

be referred to as "Deaf" regardless of their level of hearing 

loss. Using a capitalized "D" rather than lower-case "d" is 

significant; "it serves as a succinct proclamation that the 

[D]eaf share a culture rather than merely a medical 

condition" (Dolnick, 1993, p. 38). Although, these young 

children may not be members of the Deaf Culture at this time, 

they will be referred to as "Deaf" with an upper-case "D" due 

to their potential linguistic, audiological, social, and 

political avenues of membership into the Deaf Community 

(Baker and Cokely, 1980). 

The lower-case "d" will be used to refer to individuals 

who have hearing-impairments but do not have exposure to 

elements of the Deaf culture or community. The word "deaf" 

will be used to refer to an individual who has hearing 

parents, attends a mainstream or oral educational program, 

and does not use American Sign Language. 

Hearing-Impaired (HI>; A comprehensive term used to describe 

both children who are Deaf and deaf. 



Intelliaence Quotient riO>; "A number used to express the 

apparent relative intelligence of a person determined by 

dividing his mental age as reported on a standardized test by 

his chronological age and multiplying by 100" (Webster, 1981, 

p. 595). 

Preferred Language; A language that an individual is 

culturally, auditorily, and linguistically inclined to use 

(Barnum, 1984; Charrow and Wilbur, 1975; Duffy, 1989; 

Johnson, Liddell, and Erting, 1989). However, a preferred 

language is not necessarily an individual's first language. 

The majority of children with hearing losses (90%) are born 

to parents who are hearing. These children typically are 

exposed to English during the first few years of their lives. 

Despite this initial exposure to English, their preferred 

language is American Sign Language. 

Signed Essential English (SEE I); A manually-coded system of 

English developed by David Anthony in 1962. SEE I was 

designed to help improve the English language skills of 

students with severe and profound hearing losses. This system 

includes the use of signed inflections (e.g. -ing) and 

affixes (e.g. un-, -ness) (Paul and Quigley, 1990). 

Signed Exact English (SEE 11^; This manually-coded system of 

English is very similar to the SEE I system. However, changes 

were made to the original system in an effort to improve its 
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practicality. This system was developed by Gustason, 

Pfetzing, and Zawolkow in 1975. "The major difference between 

SEE I and SEE II centers on the concept of what constitutes a 

root word" (Paul and Quigley, 1990, p. 152). 

Simultaneous Communication rSimCom^ ; A mode of communication 

which combines signing and talking- Typically, SimCom follows 

English word order with the production of simultaneous signs. 

Total Communication; A philosophy which combines speech, 

manually-coded languages, SimCom, American Sign Language, and 

written text to facilitate communication. 
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INTRODUCTION 

Statement of Problem 

Research Ouestion 

The purpose of this study was to explore the multiple 

intelligences of children who are Deaf. An assessment of 

intelligence called the DISCOVER Process was used in this 

study. 

The following questions were explored; 

1. Could the DISCOVER Process be used to identify 

giftedness in children who are Deaf? 

2. What modifications (e.g. to the assessment 

procedures and/or the process of analyzing data) 

needed to be made to the DISCOVER Process to meet 

the needs of children who are Deaf? 

3. When American Sign Language was used for: 

(a) the assessment instructions and 

(b) the language of the children and observers 

during the activities did the children achieve 

higher ratings of intelligence than compared 

to their achievement on traditional tests of 

intelligence which used spoken English, manual 

systems of English, or no language at all? 

4. When an assessment of intelligence was used to 

assess multiple intelligences as compared to tests 

which assess one general intelligence, are children 
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who are Deaf identified as gifted more frequently? 

5. What superior problem solving behaviors did 

children who are Deaf exhibit? Were these 

behaviors different than those of their hearing 

peers ? 

Rationale 

Ninety percent of all hearing-impaired children are born 

into families with hearing parents. For many of these hearing 

parents, their child may be the first deaf person they have 

ever met. Often in these children's homes limited, if any, 

linguistic communication exists. Generally, these children go 

on to educational settings that perpetuate the linguistic 

shortcomings of their pre-educational experiences. 

In contrast, children who are Deaf and born into 

families with Deaf parents most often have linguistic 

experiences comparable to those of children who are hearing. 

Research shows that children who are Deaf and have Deaf 

parents achieve greater academic success and higher 

achievement on intelligence tests than their deaf peers who 

have hearing parents (Stevenson, 1964; Braden 1987). They 

often perform equally well on tests of intelligence when 

compared to their hearing peers (Braden, 1987). This may be 

due to several reasons. First, children with parents who are 

Deaf receive first language input and are able to communicate 

easily. Second, children who are Deaf with parents who are 

Deaf are less likely to have other disabilities which may 

hinder their success on intelligence tests. Braden's (1987) 
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research indicates that the use of American Sign Language 

(ASL) in and out of school with children who are Deaf 

facilitates success. Yet many educational programs that serve 

children who are Deaf do not use ASL and continue to utilize 

English-based systems of communication (e.g. SEE I, SEE II). 

Johnson, Liddell, and Erting (1989) proposed a model of 

education for children who are Deaf that incorporates the 

theories of bilingual education and the use of English-as-a-

second-language (ESL) programs. The "ASL/ESL Model" is 

directed by twelve guiding principles. The first two 

principles, "Deaf children will learn if given access to the 

things we want them to learn" and "The first language of deaf 

children should be natural sign language" (Johnson, Liddell, 

and Erting, 1989, page 15), highlight the essence of the 

following hypothesis: when given the means to communicate 

naturally and efficiently, children will succeed and, 

ultimately, feel successful. These principles were intended 

to guide the development of programs (curriculum, strategies, 

and methods) in addition to the assessments which determine 

the placement of students in such programs. Traditionally, 

tests of intelligence have been administered to students who 

are Deaf through oral or manually-coded English systems. 

English is often the second language of children who are 

Deaf, thereby placing them at a linguistic disadvantage 

during the assessment. 

The DISCOVER Process is an assessment of intelligence 

which has been used with linguistic and cultural minority 
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group children for more than seven years. Results have begun 

to show that this assessment is advantageous for children of 

all linguistic and cultural backgrounds (Maker, 1997). 

DISCOVER is based on Howard Gardner's Theory of Multiple 

Intelligences (Gardner, 1983). The theory posits seven 

distinct intelligences: spatial, logical-mathematical, 

linguistic, interpersonal, intrapersonal, bodily-kinesthetic, 

and musical. The DISCOVER Process includes assessment of 

three intelligences (spatial, logical-mathematical, and 

linguistic), three more intelligences are observed (bodily-

kinesthetic, interpersonal, and intrapersonal). The musical 

intelligence is not included in the Process at this time. 

Such an assessment will allow children who are Deaf to 

demonstrate their intellectual behaviors through activities 

that are not linguistically or culturally biased- The 

DISCOVER Process is based on activities which challenge the 

students' problem-solving abilities along a continuum of 

problem/question types ranging from problems with a known 

question, method, and solution at one end of the continuum to 

problems at the other end of the continuum in which the 

question is not formulated and multiple methods and solutions 

are possible. This continuum of problem-solving types will 

allow children who are Deaf to demonstrate superior problem-

solving behaviors in a variety of intellectual areas. 

Furthermore, a requirement of DISCOVER is that the 

assessment be administered in the first and/or most 

comfortable language of the students. In addition, the 
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students are permitted to use their language of choice 

throughout the assessment. By allowing the students to 

communicate in ASL and providing the instructions in ASL, the 

linguistic component of the assessment is preserved and is 

equitable with the assessment taken by hearing students. 

The diverse intellectual, linguistic, and cultural 

components of this assessment appear to meet the needs and 

capitalize upon the strengths of children who are Deaf. In 

the research that follows, the multiple intelligence of 

children who are Deaf will be explored by using the DISCOVER 

Process while allowing the children to use any language they 

choose including American Sign Language. 
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LITERATURE REVIEW 

Intelligence and Intelligence Testing 

Exploration of the education of children who are Deaf 

reveals time and time again that the achievement of this 

population of students is significantly lower than that of 

their hearing peers. Reading achievement median scores of 

college-aged students corresponds to a grade equivalent of 

4.5. "In other words, half of the students at age 20 (or at 

any younger age) read at less that a mid-fourth grade level, 

that is, below or barely at a newspaper literacy level" 

(Trybus and Karchmer, 1977). 

Throughout the past couple of decades, investigation of 

the reasons why children who are Deaf have such low reading 

abilities has been focused primarily on the students' lack of 

accessibility to the phonetically-based language of spoken 

and written English. Several attempts to confront these 

"failures" have been developed and implemented in programs 

that serve children who are Deaf. Manually-coded systems, 

such as Signed Exact English I, Signed Exact English II, and 

Linguistics of Visual English, have been developed in an 

effort to make English more visually accessible to students 

without the ability to hear the components of normal 

conversational speech. Additionally, many schools and 

programs for children who are Deaf have adopted philosophies 

of education, such as Total Communication, in an effort to 
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provide a linguistically diverse population of students with 

a variety of expressive and receptive conmiunication options. 

These attempts and many others like them have 

contributed to the continual progression of the education of 

children who are Deaf. They have all provided significant 

opportunities to Deaf students as individuals and to the 

betterment of the group as a whole. However, these attempts 

are all based on what students can not do; hear spoken 

language. The motivation behind these attempts is an effort 

to remediate the weaknesses or limitations of the students 

rather than enhance and nurture their strengths. Similar 

attempts have been made in the area of intelligence testing. 

The following literature review includes an exploration 

of traditional intelligence theories and tests, a theory of 

multiple intelligence and an assessment based on the theory, 

and the use of these theories and assessments with children 

who are Deaf. 

History of Intelligence Theories 

A review of intelligence testing begins with an 

understanding of the theories, definitions, and history of 

intelligence. Theories and origins of intelligence have been 

developed and explored since the time of Aristotle. However, 

the work of psychologists, philosophers, and scientists 

throughout the last century has impacted most significantly 

our views and assessments of intelligence in modern times. 
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Spearman 

In 1904, Charles Spearman introduced his theory of 

general intelligence. Spearman's investigations provided him 

with evidence to support his hypothesis that "all conceivable 

measures of intelligence were related to a common general 

intellectual function" (Brody, 1992, p. 3). He concluded that 

measures of intelligence could be scored on the basis of two 

components; a general component ('g') and a specific 

component ('s'). While the g component is determined by "that 

which the measure has in common with all other measures of 

the common intellective function" (Brody, 1992, p. 3), the s 

component is specific to each measure. Spearman's theory is 

known as the "two-factor theory" of intelligence. The two-

factor theory of intelligence is based on a belief that 

intelligence is "essentially a unitary physical or biological 

attribute, and that differences in it, however described, 

[are] essentially biologically inherited differences" 

(Richardson, 1991, p. 24). 

Binet and Simon 

In 1905, Alfred Binet and Theodore Simon presented the 

first test of intelligence that resembles current tests 

(Brody, 1992). Binet and Simon initially developed their 

measure of intelligence to sift mentally retarded children 

out of the school systems and more accurately place the other 

children at their appropriate grade levels (Gardner, 1983). 

Several of the original 30 items found in the Binet and Simon 

test are similar to those found in assessments of 
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intelligence today. 

Although Binet and Simon and Spearman made their 

contributions within a similar time period, the premises of 

their work and beliefs were distinctly different. Spearman 

believed that his theory provided Binet and Simon with a 

rationale to support their method of measuring intelligence-

However, Binet did not accept Spearman's theory and disagreed 

with Spearman's attempt to relate intelligence to 

"laboratory" measurements. Binet, though never precise in the 

explanation of the origin of the theories used in his test, 

believed that intelligence consisted of "several rather 

distinct things that were involved in an unspecified way to 

determine an average level of functioning" (Brody, 1992, p. 

9). Analysis of Binet's and Simon's test demonstrates a 

certain degree of incongruence between their foundational 

theory and their method of measurement. Binet and Simon 

developed a test which provided a single index rather than 

scores that reflected "many things". In retrospect, it 

appears that Spearman's theory of g better supports the Binet 

and Simon test than the theory they offered. Despite the many 

empirical oppositions to and skepticisms of Spearman's and 

Binet's and Simon's work, their contributions set precedents 

for a century of further exploration and development of 

intelligence and intelligence assessment. 

Terman 

In 1916, Lewis Terman, of Stanford University, published 

the Stanford Revision of the Binet-Simon Intelligence Scale. 
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Years later, with further revision, this test came to be 

known as the Standford-Binet test; the standard I.Q. test 

that came to be used widely throughout the United States and 

Europe. Just like the Binet-Simon test, Terman's scale 

provided an assessment of students' mental ability based on a 

variety of items that were selected for their ability to 

discriminate among children in a way that concurred with a 

prior intelligence determination based on chronological age 

and teachers' judgments (Richardson, 1991). 

Piaget 

In the 1920s, Swiss psychologist Jean Piaget worked for 

Simon in a laboratory. His work emerged from an initial 

interest in understanding the errors children made when 

solving items on the intelligence test. One of the most 

significant contributions of Piaget's work was his belief 

that "it is not the accuracy of the child's response that is 

important, but rather the lines of reasoning the child 

invokes: these can be most clearly seen by focusing on the 

assumptions and the chains of reasoning that spawn erroneous 

conclusions" (Gardner, 1983, p. 17). 

Thurstone and Cattell 

In the late 1930s, perceptions of intelligence theory 

took a drastic turn. In 1938, an American psychologist, L.L. 

Thurstone, disputed Spearman's theory. Thurstone claimed 

"Spearman's theory was flawed on conceptual grounds and 

provided a misleading foundation for the measurement of 

individual differences in intelligence" (Brody, 1992, p. 14). 
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Thurstone addressed the flaws of Spearman's theory of g by 

introducing a theory that was based on the "existence of a 

small set of primary mental faculties that are relatively 

independent of one another and are measured by different 

tasks" (Gardner, 1983, p. 16). The statistical procedure that 

Thurstone developed is known as "multiple factor analysis". 

This procedure is based on the assiamption that the structure 

of measures of intelligence were derived from not one, but 

several, independent ability factors. Contrary to Spearman's 

belief that one general mental ability exists, g ("a general 

overriding factor of intelligence which is measured by every 

task in an intelligence test" [Gardner, 1983, p. 16]), 

Thurstone believed that each test of intelligence assumes to 

be a measure of one or more factors- Thurstone defined seven 

factors; verbal comprehension, word fluency, numerical 

fluency, spatial visualization, associative memory, 

perceptual speed, and reasoning (Gardner, 1983). 

Though Thurstone's theory encountered many challenges 

and refutations, his initial challenge of Spearman's two-

factor theory paved the road for future alternative 

perceptions of intelligence and human cognition. In 1941, R. 

B. Cattell hypothesized that perhaps both Spearman and 

Thurstone's theory offered valid ideas which, when combined, 

contributed to a perception of intelligence that exists 

within a hierarchical structure of ability (Brody, 1992). 

Spearman's g represented a general factor present in all 

measures of ability (a singular position at the apex of the 
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hierarchy). Thurstone's factors are represented at a lower 

level of abstraction in the hierarchy. "The g factor is 

derivable from the relationships that exist among the more 

specialized factors" (Brody, 1992, p. 17). Cattell's theory 

was later defined by two distinct forms of intelligence: 

fluid and crystallized. Fluid intelligence is the capacity to 

acquire knowledge, while crystallized intelligence is an 

ability that is influenced by acculturation and environment 

(Brody, 1992). Cattell was one of the first contributors in 

the history of intelligence theory and measurement to 

recognize that intelligence may be influenced by the 

individual's surroundings. 

In sum, Thurstone presented a theory that suggested 

multiple kinds of intelligences. Cattell theorized that 

intelligence is affected by one's surroundings. These two 

notable premises of intelligence theory were brought together 

by the work of Howard Gardner (1983) in the early 1980s when 

he introduced his Theory of Multiple Intelligence (MI). 

Gardner 

In contrast to traditional theories of intelligence that 

include one general intelligence, Gardner's MI Theory is not 

based within a limited conceptual framework (Maker, 1992). 

Gardner suggests at least seven different intelligences or 

abilities; spatial, logical-mathematical, linguistic, bodily-

kinesthetic, interpersonal, intrapersonal, and musical. For 

detailed information about these intelligences, refer to 

Appendix A. 
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Gardner (1983) asserts that intelligence or hiiman 

intellectual competence, "...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 must also 

entail the potential for finding or creating problems— 

thereby laying the groundwork for the acquisition of new 

knowledge" (Gardner, 1983, pp. 60-61). Gardner's "definition 

includes an emphasis on intellectual strengths important 

within a cultural context, and a recognition of the fact that 

the value of any particular competence will vary across 

cultural settings" (Maker, 1996, p. 44). 

Gardner argued that tests that incorporate the theory of 

general intelligence involve tasks with limited real-life 

validity (Brody, 1992). While some believe that traditional 

IQ tests do in fact predict academic success in school, it is 

becoming clear that these types of tests are limited in their 

ability to predict success in life. Gardner also believes 

that the problems we face in the assessment of intelligence 

are not so much a problem of the technology of the test, but 

rather of the way people view intellect and the ingrained 

views of intelligence we possess (Gardner, 1983). 

The theories of general and multiple intelligence 

present a distinct contrast. Traditional tests of 

intelligence do not match the conceptual framework defined by 

Gardner's theory. One who supports the MI Theory would 

encounter practical barriers when interpreting ratings of IQ 
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tests for educational purposes. Therefore, Gardner argues 

that an innovative assessment of intelligence, that allows 

for the exploration of multiple intelligences through 

culturally sensitive tasks and that can predict success in 

real-life, needs to be "discovered". 

Intelligence Testing 

Intelligence tests have been used throughout time to 

determine the relative mental capacity of individuals for 

psychological, educational, and social purposes. Throughout 

the 1900s, educators, psychologists, and administrators have 

faced many challenges in using intelligence tests with 

children who are Deaf. In response to these challenges, a 

multitude of changes have also occurred and some progress has 

been made. Intelligence testing of children who are Deaf has 

evolved through three distinct phases over time (Sullivan & 

Vernon, 1979). These phases include classifying hearing-

impaired individuals as "intellectually inferior" in the 

1940's, "concrete" in the 1950's, and "normal" in the 1960's 

to present time. "The perceptions of the intelligence levels 

of the hearing impaired have changed as a function of the 

type of test employed (i.e., verbal versus performance) and 

the interpretation of the guality of performance (i.e., 

concrete versus abstract)" (Sullivan & Vernon, 1979). 

Throughout history, perceptions of intelligence levels 

and capabilities of hearing-impaired students have been 



reflected in educational placements and society's view of 

Deaf individuals' intellectual ability. There have been many 

unfortunate incidences of inaccurate testing of Deaf 

individuals that have resulted in inappropriate labeling and 

educational and/or institutional placement (e.g.. Hiskey, 

1966). The implications of inappropriate intelligence testing 

on hearing-impaired individuals are extremely significant. 

Much research and many investigations have been completed in 

the past century in an attempt to improve appropriate 

intelligence testing with hearing-impaired individual. 

Intelligence Testing with Children who are Deaf 

Since ancient times, the ability to speak often has been 

equated with intellectual ability. The difficulty of 

acquiring speech due to inaccessibility of the segmental and 

suprasegmental aspects of spoken language has led 

researchers, educators, and society to perceive that hearing-

impaired individuals possess intellectual deficiencies. This 

perception is reflected in terms such as "deaf and dumb", as 

well as the mislabeling of intellectually sound HI 

individuals as "mentally retarded". Since the late 1880's, 

"[e]ducators and psychologists have attempted to 

differentially diagnose deafness and hearing problems from 

mental handicaps" (Braden, 1992, p. 82). In 1889, one of the 

first investigations concerning the appropriate intellectual 

capacity of HI children in the United States was conducted 

by Greenberger (Hiskey, 1966). Though his attempts lacked 

standardization and internal validity, his efforts set a 
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precedent for future research on intelligence testing with 

children who are Deaf. 

In 1905, the Binet-Simon Scale was first introduced. 

Over the next 80 years, this scale went through multiple 

changes and revisions until its final and most recent 

edition; the Stanford-Binet Intelligence Scale: Fourth 

Edition. This was the first formal intelligence scale of the 

modern psychological measurement era. However, since its 

development, the Stanford-Binet series of assessments have 

undergone extreme criticism from professionals in fields 

related to the education and psychological evaluation of HI 

children (e.g., Braden, 1992; Sullivan & Vernon, 1979; 

Pintner & Paterson, 1915). "It needs to be emphasized that 

the Stanford-Binet Intelligence Scale is totally 

inappropriate for use with hearing-impaired children because 

of its heavy emphasis on language ability" (Sullivan & 

Vernon, 1979, p. 276). 

The first attempt at developing a scale which would be 

appropriate for HI children was made by Pintner and Paterson 

(Hiskey, 1966). After presenting typed-questions to HI 

participants from the Goddard Revision, which utilized a 

Binet type scale, the examiners realized that the children 

did not understand the written questions. Often, however, the 

participants did understand questions asked of them in sign 

language and/or the manual alphabet. From their 

investigation, Pintner and Paterson realized that the Binet 

Scale and the utilization of verbal and written testing was 
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totally inappropriate for use with HI children. In 1915, the 

two researchers began a major project to develop a 

performance test that would be suitable for this group. 

However, the conclusions of their study using digit-symbol 

and symbol-digit tests also were not appropriate for use with 

HI children possessing normal intelligence (Hiskey, 1966). 

Just four years later Newly used a similar approach to that 

of Pintner and Paterson. Newly suggested, for the first time 

in recorded formal intelligence testing history, that 

learning ability among HI children was in fact normally 

distributed (Hiskey, 1966). By 1933, McKane "was interested 

in the discrepancies in different test scores and emphasized 

the fact that the IQ of a given individual was a product of 

the type of test used" (Hiskey, 1966, p. 3). His work 

influenced beginning attempts at using performance-type 

assessments of intelligence with HI children rather than the 

traditionally used verbal scales. 

Throughout the next 20 years, research and development 

of the Nebraska Test of Learning Aptitude for Young Deaf 

Children continued (Hiskey, 1966). Efforts to create this 

test were motivated by a realization that existing 

assessments were designed for, and standardized upon, hearing 

populations of children. These assessments were clearly 

inappropriate for use with HI children, making rapport and 

testing difficult, thereby leading "to conclusions and 

prognoses which not only were unsound, but often detrimental 

to the welfare of the deaf participants" (Hiskey, 1966). The 
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creator of the Nebraska Test of Learning Aptitude developed 

his assessment in response to the need for a test of ability 

specifically designed for and standardized with young deaf 

children. The original scale, now the Hiskey-Nebraska Test of 

Learning Aptitude (H-NTLA), was derived from results of an 

intensive study in which the daily life of HI students as 

they went through their day at a residential school was 

explored. For several months, Marshall Hiskey observed and 

interacted with the students in a variety of settings. His 

experiences and observations contributed to the development 

of a set of criteria that would help determine the 

development of the test items for the scale in progress. By 

1941, the original scale was standardized on a HI population 

and ready for public use. Fourteen years later, norms and 

instructions were established for use of the assessment with 

normal hearing students. By 1966, the current and most 

recently revised edition of the H-NTLA was published for 

general use. 

During the same time period, the Wechsler Intelligence 

Scale for Children (WISC) was developed and introduced 

(Wechsler, 1974). Since its initial publication in 1949, the 

WISC has been modified and revised. The first revision 

resulted in the development of the Wechsler Intelligence 

Scale for Children-Revised (WISC-R) in 1974. In 1991, the 

third and most recent edition was developed; the WISC-III. In 

1969, the WPPSI or Wechsler Preschool and Primary Scale of 

Intelligence was developed for children 3 years and 11 months 
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to 6 years and 8 months. Finally, the WAIS-R or Wechsler 

Adult Intelligence Scale-Revised was developed in 1981 for 

individuals 16 years and older. Though the WISC, WISC-R, and 

WISC-III are all slightly different from one another, they 

all possess a similar dichotomy of organization. "This 

dichotomy is primarily a way of identifying two principle 

modes by which human abilities express themselves" (Wechsler, 

1974, p. 9). 

The tests are divided into two sections; Verbal and 

Performance. These two sections of the Wechsler series can be 

administered together or independently of each other. 

Adequate measurements of intelligence can be obtained when 

using the Performance Scale with HI children. When 

appropriate, the Verbal Test can be administered to HI 

children. Additionally, in 197 9, norms were developed for the 

Wechsler Intelligence Scale by Anderson and Sisco from a 

large sample of HI children (Braden, 1989). All these factors 

in combination, perhaps, have contributed to the popularity 

of the WISC Performance Scale as the most frequently used 

assessment of intelligence with HI children (e.g., 

Blennerhassett, Strohmeier, & Hibbett, 1994; Braden, 1985; 

Hirshoren, Hurley, & Kavale, 1979; Levine, 1974; Sullivan, 

1982). 

Many other assessments have been developed and used 

throughout the last few decades. Performance tests are not 

dependent on students' linguistic ability. Motor-free 

nonverbal tests assess students' intelligence without the use 
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of language or movement. A list of performance and motor-free 

nonverbal intelligence tests can be found in Braden's article 

"Intellectual Assessment of Deaf and Hard-of-Hearing People: 

A Quantitative and Qualitative Research Synthesis" (1992). 

Norms based on samples of deaf and hard-of-hearing 

children are available for only 5 of these intelligence 

assessments: the WISC-R Performance Scale (Anderson & Sisco, 

1977), the Hiskey-Nebraska Test of Learning Aptitude (Hiskey, 

1966), the Snidjers-Oomen Nonverbal Tests (Zweibel & Rand, 

1978), the Pintner Non-Language Test (Pinter, 1924), and the 

Raven's Progressive Matrices (Raven, Court, & Raven, 1983). 

In addition, the majority of these tests are based on a 

theory of general intelligence and use a single numerical 

index as a rating of intellectual ability. None of the tests 

previously listed are based on Gardner's Theory of Multiple 

Intelligence. 

Limitations of lO Measurements and Tests 

From Piaget's contributions, one can begin to realize 

the limitations of the IQ Movement as described by Gardner 

(1983). First, IQ measurements, which reflect tests such as 

the Binet-Simon test and its derivatives, are based on little 

empirical knowledge, but rather "simply on tests with some 

predictive power about success in school and, only 

marginally, on a theory of how the mind works" (Gardner, 

1983, p. 18). Second, IQ measurements, generally, do not 

reflect a view of process or how one solves a problem. Scores 

on IQ tests are limited to the correct answer only. Third, 
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the tasks of IQ measurement tests are unrelated to one 

another, far removed from situations of everyday life, and 

"represent a 'shotgun' approach to the assessment of human 

intellect" (Gardner, 1983, p. 18). Fourth, these tests are 

often tremendously language dependent and rely on the 

examinee's ability to define words and find connections among 

verbal concepts. Finally and, perhaps, most limiting to the 

IQ Movement is the social and educational environmentally 

specific knowledge one must have for completing test items 

successfully. The answers are designed so as not to be 

affected by the examiner's subjectivity (one acceptable 

answer for each question); however, the questions are 

developed by individuals from a certain socioeconomic and 

linguistically specific environment. "[IIntelligence tests 

rarely assess skill in assimilating new information or in 

solving new problems" (Gardner, 1983, p. 18). 

Deafness and 10 

During the first half of the century, many psychologists 

and researchers proposed that individuals who are Deaf 

possessed distinct psychological structures relative to 

normal hearing people (Pintner and Paterson, 1915). 

Unfortunately, even now, the performance of HI students on 

intelligence tests is still believed to be an accurate and 

sole indication of their intelligence. 

As the second half of the century emerged, theorists' 

whose work related to the intellect of hearing-impaired 

individuals became more concerned with information processing 
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abilities rather than their intellectual abilities (Braden, 

1994). These new theories indicate a "qualitative difference" 

in intelligence. Proponents of theories of intelligence which 

allow for a "qualitative difference" (e.g. Levine, 1960; 

Myklebust, 1964; Tomlinson-Keasy and Kelley, 1978) "propose 

that the intelligence of deaf people differs in kind from the 

intelligence of normal-hearing cohorts" (Braden, 1994, p. 

130). 

Additionally, researchers argue strongly against the 

notion that HI individuals develop distinct forms of 

intelligence in an attempt to compensate for their hearing 

loss (Braden, 1994). One hypothesis asserts that individuals 

with hearing impairments may possess superior psychomotor 

skills due to higher IQs on motor-intensive nonverbal 

intelligence tests. Evidence available for more highly 

developed visual-perceptual and psychomotor abilities is 

inconclusive (Braden, 1994). An alternate hypothesis is that 

individuals who are Deaf organize cognitive operations and 

possess information-processing strategies and approaches 

different from hearing age-mates. Research demonstrates that 

these qualitative differences do not appear to affect the IQ 

ratings of individuals who are Deaf and tend to diminish with 

age (Braden, 1994). 

In an attempt to understand the effects deafness may 

have on intelligence, a significant amount of research has 

been conducted in this area throughout the last century. Dr. 

Jeffrey Braden (1994) collected and analyzed the results of 
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208 studies. Although the purpose of all 208 studies was not 

always to determine the IQs of children with hearing-

impairments , all the studies produced usable IQ ratings. This 

meta analysis included 234 independent samples. The total of 

people involved in the studies was 171,517. Sample sizes 

ranged from 4 to 21,307. Dr. Braden noted that as the sample 

size increased, the IQ's tended to converge toward 100 (the 

average IQ rating of normal hearing persons). 

Results from Dr. Braden's synthesis of research on IQ 

ratings of HI individuals shows that ratings of these 

students parallel those of same-age hearing students. 

However, a visual inspection of the IQ distribution for 

hearing-impaired students reveals a slight negative skew 

(Braden, 1994). On tests of nonverbal intelligence 

measurement the mean of motor-intensive performance tests for 

HI students was 99.95, with a standard deviation of 10.52. 

The mean for motor-free perfoirmance tests was 94.57, with a 

standard deviation of 7.97. The former type of performance 

test shows that the IQ of HI students is well within the 

average limits of normal-hearing students' IQs (Braden, 

1994). The latter type of performance test is .36 SD units 

below the mean of normal-hearing students. However, the 

spread of scores (or standard deviation) is similar to that 

of normal hearing students' score distribution. These 

findings suggest that performance motor tests and motor-free 

tests are not equivalent tests for students who are Deaf. 

The difference between motor-intensive and motor-free 
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tests can be explained through four hypotheses (Braden, 

1994). The first explanation is that the examiner can 

demonstrate motor-intensive tests easier than motor-free 

tests. Second, the manual dexterity of individuals who use 

manual communication extensively may perhaps increase their 

performance on motor-intensive tests. Third, "the solution of 

motor-free items is facilitated with verbal mediation, 

whereas the process of solving performance tasks is not 

particularly enhanced by verbal mediation strategies" 

(Braden, 1994, p. 81). Finally, performance tests tend to 

provide more feedback than motor-free tests. This allows 

individuals to use cues as a way to contribute to their 

problem solving strategies and to correct potentially 

incorrect responses. 

The mean IQ rating for tests of verbal performance 

collected in Braden's (1994) synthesis of research was 85.54, 

with a SD of 9.54. The mean of IQ ratings on verbal 

performance tests of hearing-impaired students is 

significantly below that of normal-hearing students in both 

practical and statistical terms. The reason for this is 

simple. Low verbal IQs of hearing-impaired students result 

from limited experience with verbal content. "The low score 

of a deaf person on a verbal intelligence scale could imply 

that thG individual has limited verbal aptitude, or it could 

merely reflect the fact that the deaf person has been denied 

the opportunity to acquire verbal and social knowledge due to 

the person's hearing loss" (Braden, 1994, p. 76). The use of 
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verbally-loaded tests of intelligence has been viewed as 

inappropriate for hearing-impaired students since the 

beginning of the century (Pintner and Patterson, 1917). 

Conclusions; Intelligence Testing 

Visual inspection of the performance of HI students on a 

distribution chart of intelligence ratings suggests that the 

points of data show a slight negative skew or leftward drift 

(Braden, 1994). However, investigation of students' ratings 

on non-verbal performance intelligence tests indicate that 

their intelligence measurements parallel those of hearing 

peers. What is important to note, however, is that the 

majority of intelligence measurement tools are based on 

theories of general intelligence and general mental ability. 

The single index used to classify students into categories of 

intelligence represents the students' performance on all 

tasks and represents all behaviors. In addition, the ratings 

derived from intelligence tests are representations of the 

correct answers or products expected for the tasks, rather 

than the students' process and problem solving behaviors. 

Both of these issues have direct implications for hearing-

impaired students involved in intelligence assessment. The 

ratings of intelligence of HI students should not be the 

primary concern, rather why these students who are 

contributing to the leftward drift of the distribution curve 

are not achieving successful ratings should be. Which 

strengths of these students are not being assessed? Is the 

single index rating limiting to those students who 
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demonstrate their intelligence in different ways? Does a 

single index rating provide enough information to represent a 

child's intelligence level? Is the single index rating 

enough infoinnation to make educational decisions that affect 

the child throughout his educational experience? 

The answers to these questions are difficult to obtain. 

Many issues concerning intelligence testing with HI students 

continue to puzzle educators and adversely affect the 

students' educational processes. One possible solution is to 

explore the relatively new Theory of Multiple Intelligences 

with children who are Deaf. 

The DISCOVER Process 

The criticism of IQ tests "as being too narrow and not 

reflective of 'real world success'" (Hoerr, 1994, p. 32) 

combined with an increasing sensitivity toward the linguistic 

and cultural diversity of children has established a need for 

new types of measures of intelligence and relevant 

curriculum; one which is commensurate with the paradigm shift 

occurring in the field of education (Maker, 1994). The 

emerging paradigm is that intelligence and its highest level, 

"giftedness[,] is perceived as having multiple forms, and as 

being developmental and process-oriented" (Maker, 1994, p. 

42). Maker (1996) has recognized that identification 

practices that support the paradigm shift toward new views of 

intelligence and giftedness need to incorporate the following 
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criteria: 

a. be consistent with new conceptions of intelligence 

and giftedness 

b. recognize an equitable representation of ethnic, 

cultural, linguistic minority children 

c. be consistent with a conceptual framework that can 

be used to design all phases of a program for 

gifted students 

d. be implemented effectively in school districts with 

limited resources 

e. have valid and reliable measures of the abilities 

valued by a variety of ethnic, cultural, and 

linguistic groups. 

An identification practice which meets all of these criteria 

is the DISCOVER Process (Maker, Rogers, Nielson, and Bauerle, 

1996; Maker, Nielson, and Rogers, 1994; Maker, 1992). 

DISCOVER is an acronym for Discovering Intellectual Strengths 

and Capabilities through Observation while allowing for 

Varied Ethnic Responses. 

Theory 

The foundation of the DISCOVER Assessment is Gardner's 

Theory of Multiple Intelligence (Ml) (Gardner, 1983). Maker 

and her team believed (and continue to believe) that the MI 

Theory is consistent with the changing paradigm (Maker, 1996; 

Maker, 1992). "Gardner's Theory of Multiple Intelligences has 

offered educators a comprehensive framework within which 

fundamentally different solutions can be devised and 
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implemented" (Maker et al., 1994) 

Additionally, the DISCOVER Process attempts to provide 

students of varying cultural and linguistic minority groups 

with an equitable and comprehensible assessment. These 

students have traditionally been underrepresented in programs 

that serve students who are identified as gifted (Maker et 

al., 1994). Gardner asserts that the students' culture, 

language, and environment do not predetermine their 

intelligence or level of giftedness, but rather influences 

the ways in which each intelligence is expressed (Maker et 

al., 1994; Gardner, 1983). 

At the time of development, the usefulness of the theory 

was enhanced by the addition of two important components to 

the process (Maker, et al., 1994). The first component is a 

new definition of giftedness by which the DISCOVER Assessment 

and curriculum are guided. Using Gardner's theory as the 

conceptual framework for perceiving intelligence. Maker 

(1993; 1992) created a new definition of giftedness. "The key 

element in giftedness or high competence is the ability to 

solve the most complex problems in the most efficient, 

effective, or economical ways and gifted, or highly competent 

individuals are capable of solving simple problems in the 

most efficient, effective, or economical ways" (Maker, 1992, 

p. 13). 

The second component is a definition of problem types. 

These problem types when integrated with the seven 

intelligences determined by Gardner constitute a matrix of 
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problem-solving. The assessment used in the DISCOVER Process 

involves a variety of activities in which a series of 

problems is presented. The problems or questions exist along 

a continuum of problem/question types (Maker, 1992; Schiever, 

1991). These problems range from those with a known problem, 

method, and solution on one end of the continuum to those in 

which the question is not formulated and multiple methods and 

solutions are acceptable on the other end. Table 1 shows the 

five problem types and their definitions. This continuum of 

problem types allows individuals to demonstrate superior 

problem-solving behaviors in a variety of intellectual areas. 

"Gardner's Theory, when combined with a different definition 

of giftedness and a matrix of problem types, can be used 

successfully to design ways to identify and serve students 

with diverse gifts, skills, languages, cultures, and values" 

(Maker et al., 1994). 

Process 

The combination of the following components led June 

Maker, Judith A. Rogers, and Aleene B. Nielson to the 

construction of the DISCOVER Assessment: 

a. the conceptual framework of Gardner's Theory of 

Multiple Intelligence 

b. the realization that available measurements of 

intelligence have not been meeting the needs of the 

changing populations of students 

c. the new perceptions of intelligence and giftedness 

d. the development of a continuum of problem types. 
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Table 1 

Definitions of Problem Types 

Problem Type Definition 

I Clearly defined. 

Use method. 

Solve correctly. 

II Clearly defined. 

Select method. 

Solve correctly. 

III Clearly defined. 

Choose from range of methods. 

Range of answers. 

IV Clearly defined 

Discover method. 

Create solution. 

V Lacks definition. 

Define problem. 

Discover method. 

Create solution. 

Note. From "Giftedness, Diversity, and Problem-Solving," by 

C. J. Maker, A. B. Nielson, and J. A. Rogers, 1994, Teaching 

Exceptional Children, 27, p. 7. Copyright 1994 by the Council 

for Exceptional Children. Adapted with the permission of the 

authors. 



The DISCOVER Process is designed to elicit the strengths of 

students, while engaging them in a unique, motivating, and 

challenging set of activities. This assessment includes five 

problem-solving activities. Through three observed activities 

and two non-observed activities, information about six of the 

seven intelligences is gathered; the musical intelligence is 

not observed during the DISCOVER Process at this time. 

The DISCOVER Assessment is designed for students from 

prekindergarten to 12th grade. Though the pre-k and 9-12th 

grade assessments are distinctly different from the process 

discussed in this review, they are derived from the same 

origins and assess similar intelligences (e.g. the musical 

intelligence is assessed in the pre-k assessment and the 

interpersonal during the 9-12th grade assessment). The 

assessments designed for kindergarten through 8th grade are 

arranged into three separate grade groupings; k-2nd, 3rd-5th, 

and 6th-8th. The tasks involved in each activity increase in 

difficulty with each grade grouping. However, the basic 

structure of the tasks between levels is the same. 

The activities in the DISCOVER Assessment include 

problems that exist along a continuum of problem/question 

types as shown in Table 1. Generally, activities begin with 

Type I and II questions and gradually progress towards Type 

IV and V questions. See Table 2 for a description of DISCOVER 

Process problem types, activities, and intelligences. 

Students remain in their own classroom throughout all 

activities; three activities are observed by an assessment 



Table 2 

DISCOVER Process Problem Types. Activities, and IntGlliqences 

IiiLelligences 

Types of 
Problems 

Spatial Spatial/Logical 
Mathematical 

II 

Reproduce a design Complete 'i'angram 
shown by the 

observer using 

Pablo® pieces. 

Make one of 

several shapes 

shown by the 

observer using 

Pablo® pieces. 

puzzles that have 

one key solution 

and a knov/n 

method. 

Complete Tangram 

puzzles with one 

key solution, but 

without a known 

method presented. 

Mathematical Linguistic 

Complete addition, 

subtraction, 

multiplication, 

division and 

fraction problems. 

Complete magic 

squares with given 

numbers and create 

an original magic 

square. 

Provide labels for 

toys (using any 

language). 

Describe toys in 

as many ways as 

possible (using 

any language). 

Ill Make a flower with 

the Pablo® pieces 

(observer shows a 

picture). 

Complete Tangram 

puzzles that have 

several possible 

solutions. 

Write correct 

mathematical 

sentences using 

numbers given. 

Describe toys and 

make inferences 

about them (using 

any language). 



Table 2 continued 

DISCOVER Process Problem Types. Activities, and Intelligences 

Intelligences 

Types of Spatial Spatial/Iiogical Mathematical Linguistic 
Problems Mathematical 

IV Make something 

that moves using 

the Pablo® pieces 

and connectors. 

V Make anything 

using the Pablo® 

pieces and the 

connectors. 

Make a triangle 

with as many 

Tangram pieces as 

possible. 

None 

Write as many 

correct problems 

as possible that 

have answer 18. 

None 

Tell a story about 

any or all of the 

toys given (using 

any language). 

Write a story 

about anything; a 

personal 

experience or 

something imagined 

(any language). 

Note. From "Identificcition of Gifted Minority Students: A National Problem, Needed 

Changes, and a Promisjiig Solution," by C. J. Maker, 1996, Gifted Child Quarterly. 40. 

p. 45. Copyright 1996 by the National Associal.ion for Gifted Children. Adapted with 

permission of the author. 



team (Pablo®, Tangram, and Storytelling) and two activities 

are not observed (Math and Writing). The Math and Writing 

activities can occur prior to or following the day of the 

observed portion of the assessment. However, if all five 

activities occur on the same day, the observed portion must 

be completed in the morning and the non-observed portion in 

the afternoon. 

Assessment: Observed Activities 

The assessment is guided by an instruction manual that 

includes both teacher and observer instructions.^ The 

teachers are encouraged to participate in the assessment by 

staying in the room. Directions for Pablo®, Tangram, and 

Storytelling are given most often by the teacher in the 

language(s) of the students. Teachers, more often, are better 

able to communicate with the students than a person they have 

just met. Receiving instructions in the language they 

understand most by a person with whom they are familiar 

places the students at a distinct advantage when compared to 

other testing situations (e.g. students being removed from 

their classrooms, administered a test by a person they barely 

know, given instructions in a language they may not be 

comfortable with). However, the observers give the directions 

1 Materials and components of the DISCOVER Process are 
copyrighted. Therefore, they cannot be reprinted in this 
paper. For any information or materials regarding the 
DISCOVER Process please contact: 

DISCOVER Project 
University of Arizona 
College of Education 
Tucson, Arizona 85721 
(520) 621-8832 
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at their tables when the teacher is unavailable or unwilling. 

The observed activities involve trained DISCOVER observers. 

The ratio of observers to students is 1 to 4-6. Each observer 

in the classroom should have approximately the same number of 

students in his/her group. The observer should be 

expressively and receptively competent in the language of the 

students in his/her group. 

The students remain at their tables throughout the 

observed portion of the assessment (except for brief recesses 

between activities), while the observers change groups at the 

end of each activity. Depending on the size of the class, the 

changing of groups allows each observer to watch 20% to 30% 

of the class, and ensures that each child will be observed by 

more than one person. 

The following is a list of responsibilities that the 

observers' fulfill during the three observed activities: 

1. encourage the students to participate 

2. reinforce the instructions given by the classroom 

teacher 

3. validate the students' efforts through words of 

encouragement and praise given equally to all 

students 

4. take pictures of the students' work (Pablo® only) 

5. record problem-solving behaviors, skills within the 

framework of the Theory of MI, and final products 

or successes. 

The fifth responsibility is achieved through the use of 
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Observer Notes forms. These structured forms are provided to 

the observers as a way to record students' behaviors and 

products with ease and accuracy. 

During the observed portion of the assessment, each 

activity is preceded by a brief amount of time for the 

students to become familiar with the objects involved in the 

activity. After a few minutes of "object acquaintance", the 

entire class begins the assessment. The following 

descriptions of activities are specific to the 3rd-5th grade 

process. 

Pablo®. Pablo® which involves the use of the spatial 

intelligence is the first of the three observed activities. 

Brightly colored pieces of cardboard (similar to a 

preschooler's puzzle set) come in a variety of different 

shapes, sizes, and designs. The pieces in this activity are 

used as a tool that enables children to demonstrate their 

visual problem-solving behaviors. 

The students are instructed to build a variety of 

constructions using the Pablo® pieces. The Pablo® activity 

begins with approximately five minutes of "free play" for the 

students to become familiar and comfortable with the pieces. 

As the Pablo® activity proceeds, the tasks progress from Type 

I problems toward Type V questions. 

The 3rd-5th grade assessment includes the following list 

of tasks which takes approximately 45 minutes: 

1. copying a design presented to the students (Type I) 

2. constructing one of 3 specific shapes presented to 
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the students with two or more pieces (Type II) 

3. constructing a flower (Type III) 

4. constructing something that moves (Type IV) 

5. creating any construction (Type V) 

During tasks 4 and 5, the students are invited to use 

connectors (small, black plastic pieces) to connect the 

Pablo® pieces. The connectors allow students to make two- and 

three-dimensional constructions. 

Each task is assigned an approximate amount of time for 

the students to complete their constructions. However, these 

allotted amounts of time are flexible, and pacing is 

determined by the teacher, observers, and children. 

Tanaram. The Tangram activity is the second of the three 

observed activities. These pieces are used as a tool to 

elicit children's spatial and logical-mathematical problem-

solving abilities. Tangram are brightly colored geometric 

shapes that are used by teachers throughout the country in a 

variety of different ways. Each student is given 21 pieces of 

the samie color (blue, green, yellow, or red). The set of 

Tangram pieces includes 6 large triangles, 3 medium-sized 

triangles, 6 small triangles, 3 squares, and 3 

parallelograms. 

During the "acquaintance" task of this activity the 

children are asked to put two large triangles together to 

make different shapes (e.g. a square, parallelogram, and 

larger triangle), and to make a large triangle with smaller 

pieces. 
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The Tangram activity has two tasks. The first task is a 

Type IV problem. The students are instructed to make 

triangles with as many pieces as they can in approximately 

ten minutes. It is possible to make a 21-piece triangle. 

However, this feat is achieved by very few individuals (the 

author is one, among many, who is unable to successfully 

construct a 21-piece triangle). During the triangle task, 

observers' responsibilities include looking for superior 

problem-solving behaviors, recording the number of pieces 

included in each triangle, and counting how many triangles 

were constructed by each student in total. 

The second task is to complete as many puzzles as 

possible from a 6-paged booklet of puzzles in a 30-minute 

time period. During the second activity, obseirvers document 

superior problem-solving behaviors and strategies of the 

students, the order in which they complete each puzzle, and 

the amount of time it takes for each page of the booklet to 

be solved (Maker et al., 1994). Students are instructed that 

they cannot go on to the next page until the observers have 

recognized that they have completed the page. This allows the 

observers to record the time and order of the students' 

successes without missing any other problem-solving 

behaviors. 

During this task, students often become frustrated. An 

additional observer role is to offer clues from a pre

designed list of clues. There are seven "legal" clues which 

can be provided to the students upon their request. The first 
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three clues are as follows: 

a. you have enough pieces 

b. you may need more than one piece 

c. see which piece you can trade. 

These clues, if given, are not recorded and can be provided 

at any time. The following four clues must be recorded if 

they are given: 

d. take pieces off 

e. use these pieces somewhere 

f. make another way2 

g. use this piece here.2 

The clues should be given in the order presented (e.g. clue 

"a." would be given first and clue "t" would be given only 

after clues a, b, c, d, and e have been given to a particular 

child). 

Storytelling. Storytelling is primarily a linguistic 

problem-solving activity. Each student is given a bag of toys 

containing seven items: 2 people, 2 things, 2 animals (1 

domestic or barn animal, 1 exotic or zoo animal), and one 

vehicle/form of transportation. The students are given a 

brief amount of time to become familiar with the toys before 

the activity begins (e.g. play, examine, discuss). According 

to the students' preference, their descriptions, stories, and 

words are recorded on audiocassette and/or dictated to the 

observer who writes what the student says. 

2 Observer points to a specific shape. 
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The first task includes describing one of the items. 

Children are asked to say all the things they can about item. 

There is no time limit for this task. For the second task, 

students are instructed to choose two toys and tell as many 

things as they can about both of the items. This task also 

does not have a time limit. In the third and final activity 

the students are encouraged to tell a story using some or all 

of their pieces. The story can be no longer than 10 minutes. 

Often, students tell a story during the description tasks-

This is neither requested or discouraged. In this activity 

and throughout the entire assessment, all responses are 

accepted with encouragement and enthusiasm. 

Analysis of the Observed Activities. Analysis of the 

assessment involves a decision-making process including 

several phases (Maker, 1992). Immediately after the Pablo®, 

Tangram, and Storytelling activities are completed, the team 

of observers meets to discuss the assessment. This meeting is 

referred to as the "debriefing". The debriefing session 

provides observers with the opportunity to discuss the 

behaviors of the students they observed while receiving 

additional perspectives from the other observers. In 

addition, it also is an opportunity for observers to "review 

their notes, add infoinnation they may have failed to record, 

and make final notations about children who demonstrated 

superior problem solving abilities" (Maker, 1992). Each 

student's behaviors, strategies, and final products are 

discussed for each activity and considered in relation to 
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both the intelligence observed and creativity (Maker, 1993). 

The next step of the decision-making process is to 

assign a rating to the problem solving abilities of each 

student for each activity. The rating of problem solving 

abilities is deduced from observations of each student's 

problem solving behaviors in relation to the behaviors of 

his/her classmates. Using a four point scale, the students 

are assigned a rating of "definitely", "probably", "maybe" a 

superior problem solver, or "unknown" problem solving ability 

at the time of assessment. Students who chose not to 

participate or complete the majority of the tasks may be 

given a rating of "unknown". This rating is not intended to 

have a negative connotation. Rather it is included in the 

scale to provide observers with a rating that can be assigned 

to students who are unwilling or unable to participate. The 

rating of "unknown" implies that the student should receive 

another opportunity to participate in the assessment again at 

a later date and/or with modified conditions. Also, in rare 

cases of extremely superior problem solving behaviors, a 

student may receive a rating of "WOWi". This rating clearly 

distinguishes a student's performance from the rest of 

his/her classmates' performance. When a student receives 

ratings of definitely and/or WOW! in at least two activities 

they are determined to be gifted and qualify to enter a 

program designed for gifted and talented students. However, 

all ratings provide educators with valuable information which 

can be used in the classroom to enhance the students' 
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learning experiences and create an environment where the 

students can be successful. 

The final phase of the decision-making process involves 

the completion of a Behavior Checklist for each student. The 

checklist contains problem-solving behaviors and product(s) 

characteristics across the six intelligences observed during 

the three activities. A "General" category is used for 

problem-solving behaviors and product observations that could 

not be defined easily as fitting into any of the intelligence 

categories. Every item on the checklist is considered a 

superior problem-solving behavior. 

Seraphim (1997) found that there are low inter-rating 

correlations between observers' ratings of students' problem-

solving abilities across the different activities. This 

finding presents a "good fit" between theory and assessment 

and establishes the validity of the process by demonstrating 

that each activity assesses a different intelligence. Upon 

completing a descriptive statistical analysis of the average 

of students' Behavior Checklists, Seraphim (1997) also found 

that when a student receives a higher rating, more items for 

the related activity will be checked. For example, a student 

with a "definitely" in Pablo® tends to have more items 

checked on the spatial section of the checklist than a 

student who received a rating of "probably", "maybe", or 

"unknown". 

Assessment; Non-Observed Activities 

The two non-observed activities included in the DISCOVER 
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Assessment are Math and Writing. The classroom teacher or 

someone associated with the DISCOVER Project gives the 

directions for these activities and distributes and collects 

related papers. 

Math. The math worksheet contains 17 items. Items 1 

through 9 are Type I problems with a specified method and 

that allow for only one answer. For items 10 and 11 (Type II) 

the students are instructed to solve magic squares. Item 12 

(Type III) gives the students an opportunity to create their 

own magic square problem. In problems 13 through 16, students 

are instructed to create addition, subtraction, 

multiplication, and division problems using only the numbers 

on their worksheet and mathematical symbols. These are Type 

III problems. The last task of the worksheet is to "write as 

many problems as you can that have the answer of 18". This 

task is a Type IV problem. Math is not a timed activity. 

Students are given as much time as they need to complete the 

problems and check their work-

Writina. Writing is the second non-observed activity. It 

elicits students' linguistic problem-solving abilities 

through creative writing. Students are told to write a story 

about anything (e.g. something that happened to them or 

something they made up or imagined). The students are invited 

to use any language they wish. They are reminded that they do 

not need to worry about their spelling or grammar. The story 

is all that is important. This activity also has no time 

liitiit. 
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Analysis of the Non-Observed Activities. The math and 

writing activities are analyzed by at least two raters after 

the assessment is complete. A scoring chart is used to 

analyze the students' math worksheets not only on the basis 

of their answers but also on the strategies and complex 

computational skills used to solve the problems. The writing 

samples are read, analyzed with the guidance of the items 

listed on the linguistic portion of the Behavior Checklist, 

and given a rating ranging from "unknown" to "definitely". 

Both raters go through the analysis process for each 

student. When a discrepancy between ratings occurs, the 

raters meet to discuss their conflicting judgments. If the 

discrepancy can not be resolved, a third rater is invited in 

to make a final decision. One rater then completes the 

behavior checklist. 

The DISCOVER Assessment with childrc^n who are Deaf 

The DISCOVER Process has been used with children from 

linguistic and cultural minority groups for the last seven 

years. Results show that this assessment is advantageous for 

children of all linguistic and cultural backgrounds 

particularly those who have been denied the right to use 

their preferred language freely in educational settings. The 

DISCOVER Process was identified as having potential for more 

equitable assessment of the intellectual strengths of 

children who are Deaf. This assessment will allow children 

who are Deaf to demonstrate their intellectual behaviors 

through non-linguistically and non-culturally biased 
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activities. The continuum of problem/question types will 

allow children who are Deaf to demonstrate superior problem-

solving behaviors in an individualized manner and within a 

variety of intellectual areas. 

Traditionally, tests of intelligence have been 

administered to students who are Deaf through oral or 

manually-coded English. English is often the second language 

of children who are Deaf, thereby placing them at a 

linguistic disadvantage when taking these tests. A requisite 

of DISCOVER is that the assessment be administered in the 

first and/or most comfortable language of the students. The 

students also are encouraged to use their language of choice 

throughout the assessment. 

The diverse intellectual, linguistic, and cultural 

components of this assessment meet the needs and capitalize 

upon the strengths of children who are Deaf. 
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METHODS 

Participants 

The present study was conducted at a state residential 

school for children who are Deaf, located in the southwest 

United States. The participants were elementary level 

students who were Deaf from two 3rd-4th grade classrooms-

Table 3 shows summarized information about the students who 

participated in this study. The two classes were selected by 

the researcher as a result of the classroom teachers' 

expressed interest. Ten students participated in the 

assessment process: 6 boys and 4 girls. However, data from 

only nine students is presented as a result of one student 

not receiving parental permission. 

The students participated in the DISCOVER Assessment in 

their own classrooms. Classroom A consisted of 4 girls 

ranging in age from 10 to 11 years. Classroom B consisted of 

5 boys ranging in ages from 10 years 1 month to 11 years 6 

months. 

All the students included in the sample had 

educationally significant hearing losses. They received most 

benefit from educational services in self-contained 

classrooms located in schools specifically designed to meet 

their linguistic, academic, and social needs as determined by 

their Individualized Educational Plans. Both classroom 

teachers were certified teachers of the Deaf and used 



Table 3 

Student Data 

Students PTA in 

Unaided 

Better Ear 

Aided 

Gender Age IQ Test Rating of 

Intelligence 

Based on IQ Test 

Classroom A 

C.R. 108dB 35dB female 10.0 WISC-III average 

V.C. 92dB 30dB female 10.6 WISC-III low average 

M.A. 107dB None female 10.9 DAS average 

T.R. 

Classroom B 

90dB 20dB female 11.0 WISC-III borderline to 
low average 

B.W. >110dB None male 10.1 WISC-III average 

C.P. 98dB 35dB male 10.8 WISC-III average 

L.T. >118dB 65dB male 11.4 WISC-III average 

J.C. 73dB 35dB male 11.5 WISC-III borderline to 
low average 

O.N. >108dB None male 11.6 N/A N/A 

Notes. PTA = pure tone average of hearing loss from 500Hz to 2000Hz; Aided = approximate 

aided threshold based on Speech Awareness Test; Age = as of April 1997; IQ Tests = given 

within the last three years; DAS = Differential Ability Scale. 
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primarily manual forms of communication in the classroom. 

All the students who were involved in this study are 

exposed to American Sign Language (ASL) in their school 

environment. They experienced ASL through daily communication 

with their classroom teachers, administrators, ASL 

specialists, dorm supervisors (if they are residential 

students), and/or peers. While at school, all the students in 

this sample preferred expressive language was ASL. However, 

two students (T.R. and B.W.) benefited from receptive 

communication through the classroom loop amplification 

system. Due to their significant amount of residual hearing, 

both students rely on sign language combined with spoken 

messages. 

All the students come from hearing families. However, 

the majority of the students used sign language in their 

homes (though not always in the true form of American Sign 

Language). Written English was the second language of all the 

students in this sample. Finally, none of the nine students 

had additional handicaps significant enough to prevent them 

from participating in any of the assessment activities. 

Table 4 provides a profile of each participating 

student. The prof ile includes information about the students' 

ethnicity, age when hearing loss was detected, residential or 

day student status, and number of years at schools for the 

Deaf. 
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Table 4 

Student Profiles 

Students Ethnicity Aqe Hearing Lpss 
Detected 

... . ..̂ .<.. .1. I . ,—-, —,., .11. y . • . 

Classroom A 

C.R. Hispanic 17 mont^hs 

v.c. Hispaniq 7 months 

M.A. Apache 21 [nonths 

T.R. Caucasian 3 years 

Classroom B 

B.W. Caucasian 6 weeks 

C.P. Caucasian 2 years 5 months 

L.T. Caucasian unknown 

J.C. Caucasian 18 months 

O.N. Hispanic 2 years 

Dorm or Day 
Student Status 

Tot^l Length of 
Enrollment at a 
School for the 

De^f 

Day student 

Day student 

Dorjn student 

Dorim student 

9 years 

9 years 

6 years 

6 years 

Day student 7 years 

Day student 8 years 

Dorm student 8 years 

Dorm student 6 years 

Dorm student 6 years 
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Observers and Observer Training 

This study involved the participation of two observers. 

Observer A (the principal researcher and author of this 

thes is) was a hearing individual. She was experienced in the 

use of the DISCOVER Process (Griffiths, 1997), has 

participated in training for the DISCOVER Assessment, and 

possessed intermediate skills in ASL. Observer B was a 

individual who is Deaf. He was a novice observer with 

advanced ASL skills. English was the primary language of 

Observer A; ASL was the primary language of Observer B. 

Both observers were graduate students in special 

education with a specialization in education of individuals 

who are Deaf and Hard-of-Hearing. 

Observer A trained Observer B in the use of the DISCOVER 

Process. The training was completed in approximately 20 

hours. The following occurred during the training: 

1. Education on the Theory of Multiple Intelligence 

2. Training in the DISCOVER Process and assessment 

3. Viewing of past DISCOVER Assessments 

4. Participation in mock DISCOVER Assessments 

There were two reasons to have two observers. First, was 

the need to have more than one individual's perspective when 

making decisions about the problem-solving abilities of the 

participants. Due to the fact that only one group of students 

was involved, observers did not have the opportunity to visit 

different students for each of the activities. Having a dual 
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perspective for each student increased the validity of this 

study. 

Second, each observer brought his/her own strengths to 

the assessment. Observer A was significantly more experienced 

than Observer B in the use of the DISCOVER Process. However, 

Observer B was a Deaf individual. His presence contributed to 

a safe and comfortable environment in which the students 

explored, communicated, and relaxed. His participation in the 

assessment provided the students with access to a skilled 

ASL-user for communication. Both observers participated in 

the translation of the DISCOVER instruction manual from 

written English to ASL. They jointly observed the classroom 

assessments and analyzed the collected data. 

A research assistant who was a university staff 

interpreter with national interpreting certification through 

the Registry for Interpreters of the Deaf (RID) system also 

assisted the observers. Her responsibilities were to assist 

in the observer training by interpreting videotapes of past 

DISCOVER Assessments, participate in the translation of the 

DISCOVER instruction manual from written English to ASL, and 

participate in the reviewing/translation of assessment 

videotapes. 

Instrument 

The instirument used in this research was the DISCOVER 

Process. The DISCOVER Assessment consists of five different 
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activities which assess the multiple intelligences across a 

continuum of problem types. The assessment was given to the 

students as a group in their own classrooms. Two trained 

observers were involved in the assessment. Both observers 

were competent in the preferred language of the students. 

Refer to Chapter 2 for a full description of the DISCOVER 

Process (p. 37). 

The assessment required 5 hours in each of the two 

classrooms. The observed activities (Pablo®, Tangram, and 

Storytelling) took approximately 3 hours per classroom. The 

non-observed activities (Math and Writing) were given on a 

different day than the observed portion of the assessment. 

The Math and Writing tasks were given to all nine students at 

the same time. There was no time limit for either the Math or 

Writing activities; however, they took about two hours 

combined. 

Modifications to the Instrument 

In an effort to ensure that the DISCOVER Process would 

be completely accessible to the students involved in this 

study, some minor modifications were made to the assessment 

and analysis processes. 

Modifications to the Process 

Instructions. Instructions must be given in every 

language used by the children involved in the assessment. 

Prior to the assessment, the DISCOVER instruction manual was 
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interpreted from written English to American Sign Language by 

the Research Assistant, Observer A, and Observer B (see 

Appendix C). The language not only had to be changed to ASL, 

the words also had to make sense. Therefore the instructions 

not only were translated but were interpreted to match the 

semantic and pragmatic properties of ASL. 

In each class there was at least one student who had 

sufficient residual hearing to benefit from spoken English. 

Therefore, the directions were given first in ASL only, then 

in SimCom. The classroom teachers and Observer A wore 

microphones that accessed the classroom Loop Amplification 

System. This system increases the volume of sound from the 

speaker's mouth to the students' hearing aids through an 

electromagnetic loop which is placed under the classroom 

carpet. The students who utilized hearing aids on the days of 

the assessment set them to the telephone function to directly 

access the speakers' voices. 

In addition to giving the instructions to the students 

in their most comfortable language, the observers involved in 

the Process needed to be proficient in the language used by 

the students and knowledgeable of their culture. This 

modification was implemented in the present study. As stated 

before, both observers had knowledge of the language and the 

culture of the students. Observer B was a Deaf man. It was 

obvious during the assessment that the students were 

extremely comfortable with Observer B. Observer B met the 

students a week before the assessments began to introduce 
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himself and become acquainted. At this time the students were 

able to ask him questions. His native-like ASL skills were 

exercised throughout the assessment and analysis processes. 

Observer A was able to use her ASL skills during the 

assessment as well. In addition, she was equipped with a 

microphone that accessed the Induction Loop Amplification 

system. This allowed her to use SimCom for students (e.g. 

B.W. and T.R.) who benefit from seeing the signs and hearing 

the words. 

Videocameras. Typically, during assessments completed 

with hearing students, audiocassettes are set up at each 

table to ensure that all spoken communication is recorded; 

one table is videotaped throughout the entire assessment. 

During this study, audiocassettes where not used to record 

the students' communication. Rather, videocameras with 

microphone capability were used to ensure that both the 

students' manual and spoken communication were recorded. In 

this study each classroom had only one table of students. 

They were seated at semicircle-shaped tables with the 

videocameras facing the students. 

The use of videotape allowed the observers to provide 

the students with their full attention and continually watch 

them communicate, perform, and interact throughout all 

activities. If an interaction was missed during the actual 

assessment, the observers were able to turn to the videotape 

as a resource for obtaining missed information at the time of 

analys is. 
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Modifications to Pablo®. Three major modifications were 

made to the Pablo® activity. The first modification was that 

the time allotted for the Pablo® tasks was extended. Each of 

the seven Pablo® tasks were allotted one and a half times the 

typical amount of time (e.g. approximately 5 minutes for the 

Free Play task was modified to 7.5 minutes). Due to the fact 

that Pablo® requires hands to manipulate the pieces, it was 

assumed that the students would have to cease working on 

their constructions in order to communicate. In an effort to 

provide more opportunities for students to interact, the time 

for completing the tasks was extended. 

The second modification to the Pablo® activity was that 

Polaroid™ cameras were used instead of regular film to 

provide the observers with photographic documentation of the 

students' constructions at the time of the analysis process. 

It was assumed that the observers may not have been able to 

draw every detail of the constructions if they needed to pay 

attention to the students' signing. The Polaroid™ photographs 

complemented the notes and allowed observers to focus on both 

Pablo constructions and language interactions. 

The third modification made to the Pablo® activities was 

that the observers would not complete foirmal Observers' Notes 

during the actual assessment, but rather only observe the 

students, take Polaroid™ photographs of their work, and write 

down informal notes (including how many pieces were used in 

the students' constructions). The intent was that the notes 

and recordings of students' constructions would be made after 
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the assessment was completed through the viewing of the 

videotapes. 

Modifications to Tanaram. No modifications to the 

Tangram activity were made. 

Modifications to Storytelling. Typically, the 

Storytelling activity of the assessment is recorded through 

the use of word-for-word dictation and the use of 

audiocassette recordings. Due to the fact that neither of 

these two methods is practical when recording stories 

communicated through a manual language, each task within the 

Storytelling activity was videotaped. In an effort to ensure 

that the observers would attend to the students throughout 

their Storytelling tasks, no dictation or notes were taken. 

Three videocameras were set up during the Storytelling 

activity. Two videocameras were used to record the students 

descriptions and stories two at a time. The third videocamera 

was used to record the students interacting with each other 

while they waited for their turn at the table. The 

videocameras were operated by the observers and the classroom 

teachers. 

The existing Behavior Checklist was used to analyze the 

Storytelling videotapes. This process was completed by the 

observers and the research assistant. 

Modifications to Math. The math worksheet used in this 

portion of the assessment was administered on a separate day 

prior to the observed activities. No modifications were made 

to this activity. 
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Modifications to Writing. Many authors concur that 

American Sign Language is the preferred language of children 

who are Deaf (Barnum, 1984; Charrow and Wilbur, 1975; Duffy, 

1989; Johnson, Liddell, and Erting, 1989). The Writing 

activity would normally be completed in their non-preferred 

language (written English). Rather than eliminating the 

Writing activity and, consequently eliminating the Type V 

linguistic problem-solving task, modifications were made to 

make the Writing activity linguistically and culturally 

equitable. The students were given several communication 

choices to complete the activity. As it is a writing 

activity, the students were given the opportunity to use 

paper to tell their story. In addition, the students were 

informed that they could use the videocamera to sign, use 

ASL, voice, or combine communication methods. 

Modifications to the Analysis Process 

Analysis of the Pablo®, Tangram, and Storytelling 

activities occurred immediately after the assessment. The 

standard process of analysis was completed with the aid of 

the videotapes, Polaroid™ photos, and the Research Assistant. 

No modifications were made to the analysis of the Math 

worksheets. 

The Writing activity stories were analyzed by the 

observers and the research assistant using the standard 

analysis process. Prior to the assessment dates Obseirver A 

assumed that the checklist would need to be modified for the 

Storytelling and Writing activities due to the manual 
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differences between ASL and spoken languages. During the 

debriefing process the observers realized that the existing 

checklist could be used by simply expanding the criteria for 

each item. The only adaption that needed to be made was the 

use of the Storytelling checklist for the Writing activity. 

This adaption was implemented to allow for the observations 

made when the students chose to sign. Therefore, the 

Storytelling checklist items were used for the Writing 

activity except for items dealing with toys. 
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RESULTS 

The results section will include a description of inter-

rater reliability, a comparison of the participants' 

performance on the DISCOVER Assessment and standardized IQ 

tests, a description of each participants' performance on the 

DISCOVER Process, a comparison of Deaf and hearing students' 

performance on the DISCOVER Assessment, and modifications 

made to the DISCOVER Assessment. 

Inter-rater Reliability 

As with DISCOVER research conducted with hearing 

students, the present study has high inter-rater reliability. 

This was evident by the observers' 100% concurrence during 

the analysis process. For each student, the observers 

independently chose the same rating. 

Comparison of Participants' Performance 

on the DISCOVER Process and Standardized IQ Tests 

In Table 5, the results of how the students in the 

present study were classified on both the DISCOVER Assessment 

(ratings) and previous standardized intelligence tests (level 

of intelligence) is shown. Analysis of this table clearly 

presents some major inconsistencies between past intelligence 

assessments and the performance on the DISCOVER Assessment. 

None of the students were classified as above average 
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Table 5 

Results of DISCOVER and Traditional A^iir.ossments 

Students 

Classroom A 

C.R. 

V.C. 

M.A. 

T.R. 

Classroom B 

B.W. 

C.P. 

L.T. 

J.C. 

O.N. 

P 

P 

D 

M 

D 

P 

D 

P 

D 

Dir>COVER Assessment Ratings* 

Pablo® Tangrams Story 

U 

D 

p 

M 

P 

D 

M 

D 

U 

P 

P 

WOWt 

M 

P 

D 

M 

M 

Math 

U 

u 

P 

M 

P 

M 

P 

P 

M 

Writing 

p 

P 

D 

M 

P 

WOWl 

P 

M 

Ratings of 
Intelligence** 

average 

low average 

average 

borderline to 
low average 

average 

average 

average 

borderline to 
low average 

N/A 

Notes. * D=Definitely, P=Probably, M=M ybe, U=Unknown. **• Based on standardized 
intelligence assessments. 

cn 
CO 



intelligence or gifted on traditional IQ tests. On the 

DISCOVER Assessment, two or more ratings of "definitely" or 

"WOWl" indicate that the student is gifted. Results of the 

present study indicate that two of the nine students were 

classified as gifted (M.A. and C.P.). In addition, seven of 

the nine students in this study received a rating of 

"definitely" in at least one activity. 

Description of Participants' Performance 

on the DISCOVER Assessment 

The following section describes each students' 

performance on the DISCOVER Assessment and the 

inconsistencies and similarities between results of past 

assessments and the present study for each student. Much can 

be learned from the students' performance on the five 

activities included in this study. This information can be 

used in the classroom by teachers to nurture the students' 

strengths through participation in specific intelligence-

related activities. 

Classroom A 

C.R. C.R.'s strengths were clearly in the spatial and 

linguistic intelligences. C.R. received a "probably" for the 

Pablo®, Storytelling, and Writing activities. The assessment 

was novel and different for all the students. This can be 

exciting and challenging for some students, but inhibiting 

and frightening for others. C.R. may have been inhibited by 
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the novelty of the activities and the presence of new people 

and videocameras in her classroom. Nonetheless, C.R. received 

a "probably" for these activities and demonstrated several 

problem solving behaviors. 

Throughout the Pablo® tasks, C.R. particularly paid 

attention to the symmetry of her constructions. She was very 

concerned with the color, shapes, and designs of the pieces 

when constructing. C.R. also was very willing to share her 

constructions with her peers. She made a pair of sunglasses 

and allowed all her classmates to try them. 

During the Storytelling and Writing activities C.R. used 

classifiers, creative signs, and incorporated gesture-like 

signing into her story. Her stories had action as well. C.R. 

was able to use her spatial skills in her storytelling 

providing evidence that she thinks in images. 

V.C. V.C. surprised everyone, even her teachers, with 

her extraordinary performance on the Tangram booklet. In 

contrast to her past intelligence assessment results, V.C. 

demonstrated superior spatial/logical-mathematical skills. 

From observations of V.C. throughout the assessment, she also 

seemed to show outstanding interpersonal and intrapersonal 

skills. During the Tangram booklet activity, V.C. 

consistently helped her classmates; she was very interested 

in their success as well as her own. She was able to tell her 

classmates to move specific pieces from 90° to 180° angles. 

All this was completed with ease and confidence and within 

the 30 minute time limit. 
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M.A. According to DISCOVER's definition of giftedness 

(at least two ratings of definitely) M.A- is considered to be 

gifted. M.A- excelled on all activities included in the 

DISCOVER Assessment, but showed particular expertise in the 

spatial and linguistic intelligences. During Pablo®, M.A. 

paid attention to the color and design of the shapes she 

used. It seemed evident that M.A. was intrigued by the 

novelty of the Pablo® pieces. Her constructions were abstract 

and utilized negative space. Her final construction had 21 

pieces and she called it "music". She was very motivated by 

the Pablo® pieces and did not want to stop when her 

classmates were done. 

M.A. 's stories were remarkable. With and without the use 

of the toys, M.A. was able to create visual and engaging 

stories that created emotional responses in the observers. 

Her stories incorporated the use of classifiers, role-

shifting, non-manual signals, appropriate space, creative 

signs, and gesture-like signing. M.A.'s stories were signed 

in a visual, expressive, and fluent way. 

Finally, from observations of M.A. during the 

assessment, she showed signs of superior bodily-kinesthetic 

abilities. M.A. used her whole body to express different 

emotions and the action of her stories during Storytelling 

and Writing. M.A. used her body to augment her stories. 

T.R. T.R.'s performance on all activities was consistent 

with her performance on past intelligence assessments. 

Perhaps, T.R. was inhibited by the novelty on the tasks and 



73 

being observed by unfamiliar adults. T.R. should be given the 

opportunity to participate in the assessment again so that 

the activities are more familiar. 

Classroom B 

B.W. B.W. demonstrated strengths in all of the 

intelligences explored in the DISCOVER Assessment. B.W.'s 

greatest strengths are in the spatial intelligence. He 

received a "definitely" rating for the Pablo® activity. B.W. 

was able to build his constructions and simultaneously look 

at the pieces on the table in front of him; thinking about 

his next step. He was extremely motivated to work with the 

Pablo® pieces and was reluctant to take apart a 20 piece 

rocketship he constructed. B.W. paid attention to the color 

of his pieces. The majority of his constructions were 

symmetrical, detailed, and, at times, humorous. 

B.W. received a "probably" on the Tangram activity. His 

teacher predicted that he would excel on this activity much 

more than he did. Perhaps this was due to the fact that he 

was not wearing his hearing aid. B.W. does not rely on his 

hearing aid to hear sounds of speech, however, it may 

maximize his ability to pay attention and be alert. B.W. also 

could have been inhibited or frustrated by the novelty of the 

tasks. Finally, it is possible that B.W.'s greatest strengths 

are not in the area of spatial/logical-mathematical skills. 

Nonetheless, he received a "probably" and possessed many 

superior problem solving behaviors in this area. 

C.P. C.P. is gifted, according to the DISCOVER 
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definition of giftedness- He demonstrated superior problem 

solving behaviors and skills on almost all the activities 

included in the DISCOVER Assessment. C-P.'s greatest 

strengths are in the spatial/logical-mathematical and 

linguistic intelligences- C.P. was the second in his class to 

finish the Tangram booklet (24 minutes of a 30 minute time 

period). Throughout this activity he was as interested in his 

own success as he was in helping his peers. He claimed he 

found the tasks easy and enjoyed the challenge. 

However, C,P,'s greatest skills were in the linguistic 

activities. He is a master storyteller. He used his hands, 

face, and body to create fluent, visual, and engaging 

stories. The stories were humorous and incorporated many 

superior storytelling aspects into them. For example, C.P. 

incorporated gesture-like signing, creative signing, 

classifiers, role-shifting, facial expressions, and 

appropriate space into his storytelling. C.P. was inhibited 

somewhat by the use of toys and told much more visually 

pleasing stories when the toys were not present. 

Finally, C.P. was observed to possess many strengths in 

the areas of interpersonal, intrapersonal, and bodily-

kinesthetic intelligences. His bodily-kinesthetic abilities 

enhanced his linguistic performances, while his personal 

intelligence skills enhanced his performance in the spatial 

activity. 

L.T. L.T. received a "definitely" rating on the Pablo® 

activity and also demonstrated superior problem solving 
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behaviors on the Math and Writing activities. These results 

indicate that L.T. has strong spatial skills. Despite his 

vision impairment, L.T. is a visual learner and requires 

consistent visual reinforcement throughout classroom 

activities. L.T. thinks in images, as evidenced by his 

performance on the Writing activity. His story was filled 

with gesture-like signing and creative signing. 

L.T.'s high score on the math worksheet evidenced his 

strong skills for working with numbers. There are patterns in 

math that L.T. is able to recognize, most likely as a result 

of his superior spatial abilities. 

J.C. J.C.'s performance on the Tangram activity was a 

surprising and unexpected result. Materials in his files 

indicate that his intelligence range is below average and he 

shows evidence of slight developmental delays. On this 

assessment, J.C.'s performance on the spatial/logical-

mathematical activity was outstanding. J.C. completed the 

booklet in only 23 minutes; faster than any of his peers 

involved in the study. He also received the highest score on 

the math worksheet. His performance in both activities is 

evidence of his ability to break long conceptual procedures 

into individual steps. He demonstrated self-confidence 

throughout both of these activities and solved problems with 

ease and alacrity. He also demonstrated many superior problem 

solving behaviors on the Pablo® activity, which resulted in a 

rating of "probably". 

O.N. O.N. had no past intelligence assessment records in 
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his files, however, his classroom teacher states that he has 

advanced artistic abilities. O.N. received a rating of 

"definitely" on the Pablo® activity. His success on this 

spatial activity supports his teacher's assessments of his 

artistic abilities. Additionally, O.N. was observed to have 

many superior problem solving behaviors in the intrapersonal 

and bodily-kinesthetic intelligences. 

Comparison of Deaf and Hearing Students' 

Performance on the DISCOVER Assessment 

The following section will contrast the similarities 

differences which exist between the results of the assessment 

of the Deaf students discussed in this thesis and results 

when the assessment is given to hearing children. These 

similarities provide evidence that the DISCOVER Assessment is 

a valid assessment of the intelligence of children who are 

Deaf. While the differences demonstrated the need for 

possible linguistic modifications. 

The superior problem solving behaviors exhibited by the 

students in the present study were similar to those of 

hearing children. For example. Seraphim (1997) found that 

students with higher ratings on a particular activity had 

more behaviors (items) checked on the Behavior Checklist than 

students who received lower ratings. Data collected in the 

present study reveal a similar pattern for students who are 

Deaf. Within each classroom, the students who received the 
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highest rating for an activity also had the most behaviors 

checked for that particular activity. For example, M.A. in 

Classroom A received a "WOW!" for the Storytelling activity 

and had the most behaviors checked (39 items checked as 

compared to classmates who had 19, 18, and 16 items checked). 

C.P. received a rating of "WOW!" for the Writing activity; 

the highest rating for his class. He had 34 items checked on 

the behavior checklist for this activity whereas his 

classmates had 22, 18, 16, and 13 items checked. 

One exception occurred in Classroom B. O.N. received a 

rating of "probably" on the Storytelling activity, while C.P. 

received a rating of "definitely". O.N. had 40 behaviors 

checked for the Storytelling while C.P- had only 39 items 

checked. This slight and insignificant discrepancy may be a 

result of O.N. having many items checked on the Bodily-

kinesthetic section of the checklist in addition to many 

Linguistic items being checked. These results indicate that 

O.N. has superior Bodily-Kinesthetic behaviors. When a story 

is told in ASL, Bodily-Kinesthetic behaviors will inevitably 

affect a student's performance. 

The comparison of ratings and behaviors checked 

indicates that the analysis and debriefing process for 

hearing and Deaf children are similar. The number and types 

of behaviors checked may vary from classroom to classroom but 

the ratio of items checked and ratings received are similar 

across classrooms. 

Seraphim (1997) also concluded that item 7.1.9, "follows 
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through to completion", is the item checked most frequently 

across activities and age groups for samples of hearing 

students who have participated in the DISCOVER Process. This 

item was checked most consistently for the nine students in 

the present study across all activities as well. 

The one major difference in items checked between the 

present study and assessments completed with hearing children 

occurred within the Writing activity. During the Writing 

activity, the students were given the option to "tell" or 

write their stories. To allow for the observations made when 

the Writing activity story was signed the Storytelling 

checklist was used. The Storytelling checklist included items 

on the Interpersonal, Intrapersonal, Bodily-kinesthetic, and 

General sections of the Behavior Checklist, which the Writing 

checklist did not. 

In contrast to assessments completed with hearing 

students, students from both classrooms in this study had 

difficulty with the first task of the Tangram activity; "make 

a triangle with as many pieces as you can". Some students 

showed frustration with the task. It was difficult to 

determine if the frustration was a result of the challenging 

task before them or not fully understanding the instructions. 

Observer B was able to reexplain the instructions in native

like ASL. The students were asked to move on to the next task 

so as to not create any unnecessary feelings of frustration. 
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Modifications Made to the DISCOVER Assessment 

In Table 6 the modifications that need to be made when 

adininistering the DISCOVER Assessment to students who are 

Deaf are summarized. In addition, as with assessments given 

to all students who chose to use a language other than 

English, accommodations need to made to allow for the 

students to use their preferred language. First, the 

instructions must be translated to match the students' 

linguistic needs. In the present study, the instruction 

manual was interpreted to American Sign Language prior to the 

assessment. (Due to the fact that there is no word-for-word 

translation from English to ASL, the instiructions were 

interpreted rather than translated). Both observers were 

proficient in ASL and were able to understand and communicate 

with the students during the assessment. The instructions 

were given first in ASL then in SimCom to provide those 

students who benefit from hearing spoken messages with the 

advantage of both languages. The teachers and Observer A used 

the classroom amplification system during the assessment. 

These modifications should be followed and matched to fit the 

needs of the individual students in future assessments with 

children who are Deaf. 

Some modifications were made during the present study 

that do not need to be implemented in future assessments. It 

is unnecessary to increase the time allotted for Pablo® 

tasks. Initially the researcher assumed that the students 
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Table 6 

Necessary Modifications to be Made to the DISCOVER Assessment, 

with Students who are Deaf 

Activity Modification 

Pablo® Polaroid" cameras should be used during 

this activity so that the photos can be 

used during the analysis process 

immediately following the assessment. 

Tangrams None. 

Storytelling Videocameras should be used to record the 

students' descriptions and stories if 

they choose to use sign language. The 

toys should be put aside during the 

"Story" task of this activity. 

Math None. 

Writing Students should be given the choice of 

writing on paper or signing and/or 

voicing to the videocamera. When students 

do chose to sign their stories, the 

observers must use the Storytelling 

checklist to analyze the story. 
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would be at a disadvantage when trying to sign and build at 

the same time. During the assessment, the students were 

extremely capable of communicating and manipulating the 

Pablo® pieces. 

In addition. Observer's Notes should be completed during 

the Pablo® activity. Due to the awkward angle and one-

dimensional view of the constructions through the lens of the 

videocamera, the researcher realized at the time of the first 

assessment that it would be impossible to use the videotape 

as a resource for analyzing the students' work after leaving 

the classroom. Upon recognizing this inaccurate prediction. 

Observers A and B began to draw pictures of the students work 

on blank sheets of paper. During the assessment of classroom 

B, Observers' Notes were used. Notes were used in conjunction 

with the Polaroid" photos to analyze the products. The 

videotape only was used to analyze the students' 

interactions, behaviors, and physical evidence of students' 

processes. The observers were able to take notes, observe, 

and communicate with the students when necessary. 
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DISCUSSION 

This section will deal with the explanations, 

implications, and suggestions of this research. A suiranary of 

results, the DISCOVER Process vs. standardized IQ tests, 

recommendations, limitations of this research, and 

conclusions and future questions are discussed in the 

following sections. 

Summary of Results 

The purpose of this study was to explore the multiple 

intelligences of children who are Deaf through the use of an 

intelligence assessment that requires the observers and 

teachers to communicate in the language of the students; in 

the present study American Sign Language and SimCom were 

used. The questions explored in this study were: 

1. Could the DISCOVER Process be used to identify 

giftedness in children who are Deaf? 

2. What modifications (e.g. to the assessment 

procedures and/or the process of analyzing data) 

needed to be made to the DISCOVER Process to meet 

the needs of children who are Deaf? 

3. When American Sign Language was used for: 

(a) the assessment instructions and 

(b) the language of the children and observers 

during the activities did the children achieve 
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higher ratings of intelligence than compared 

to their achievement on traditional tests of 

intelligence which used spoken English, manual 

systems of English, or no language at all? 

4. When an assessment of intelligence was used to 

assess multiple intelligences as compared to tests 

which assess one general intelligence, are children 

who are Deaf identified as gifted more frequently? 

5. What superior problem solving behaviors did 

children who are Deaf exhibit? Were these 

behaviors different than those of their hearing 

peers? 

The findings of this study were; 

1. The DISCOVER Process can be used to identify 

giftedness in children who are Deaf. 

2. Very minor modifications need to be made to the 

DISCOVER Process to meet the needs of children who 

are Deaf. 

3. When American Sign Language was used as the mode of 

communication for the assessment instructions and 

the language of the students and observers during 

the activities, the students achieved higher 

ratings of intelligence than when compared to their 

achievement on traditional tests of intelligence. 

4. When an assessment of intelligence was used to 

assess multiple intelligences students who are Deaf 

were identified as gifted more frequently than when 
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tests that assess general intelligence are used; 

5. The superior problem solving behaviors exhibited by 

children who are Deaf were similar to the behaviors 

demonstrated by hearing children in past 

assessments. 

The DISCOVER Process vs. Standardized IQ Tests 

The underlying purpose of this research was to explore 

whether or not the DISCOVER Process is appropriate as a 

supplement for standardized IQ tests for use with children 

who are Deaf. Though standardized tests do provide educators 

with some valuable infoirmation about the intellectual 

abilities of students who are Deaf, as compared to their 

academic performance, the results of the present study 

indicate that the DISCOVER Assessment provides additional 

valuable information. The following discussion of linguistic 

performance of children who are Deaf, modifications to the 

DISCOVER Process, results of the assessment of this study, 

and provision of supporting curriculum based on the strengths 

of students supports the preceding statement. 

Linguistic Performance of Children who are Deaf 

Over the last few decades educators and psychologists 

who work with children who are Deaf have realized that tests 

of intelligence designed and used with normally hearing 

children are not always appropriate for children with hearing 

losses. Typically, tests are inappropriate due to the heavy 
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emphasis placed on spoken language and linguistic performance 

in English. Many attempts to reconcile this situation were 

made during this time, such as modifying existing tests (e.g. 

WISC-III), developing norms for existing tests with children 

who have hearing losses (e.g. Raven's Progressive Matrices), 

and developing tests to be used primarily with children who 

are deaf and hard of hearing (e.g. Hiskey-Nebraska Test of 

Learning Aptitude). 

The WISC-III is an example of a test that does not 

provide children who are Deaf with an assessment of 

linguistic intelligence. When the WISC-III is given to 

children who are Deaf, the verbal test of intelligence often 

is omitted entirely. Due to the heavy emphasis of English on 

this test, testers have assumed that the child who is Deaf 

will always be at a disadvantage when taking this sub-section 

of the assessment. The assumption is generally correct. In 

addition, the combined scores of Performance and Verbal IQ 

will be skewed and inaccurately interpreted if the latter is 

assessed, documented, and not explained. Even when the Verbal 

IQ test is omitted, the child remains at a disadvantage 

because the WISC-III does not provide an alternative method 

of assessing linguistic performance. 

Marschark (1997) raised the question: If nonverbal 

assessments of intelligence are comprehensive and provide 

educators with enough information about students' abilities, 

why do we continue to use the verbal component of the tests 

with hearing students? "Eliminating verbal abilities 
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(different from vocal abilities) from assessments of deaf 

children requires acceptance of the fact that we are tapping 

only one part of intelligence as it is typically understood" 

(Marschark, 1997, p. 156). The omittance of the verbal 

portion of the assessment provides students with a more 

equitable test but implies that children who are Deaf do not 

have linguistic abilities deserving of assessment. The result 

is a non-equitable assessment. "[T]he 'verbal' part of 

intelligence tests tells us a lot about children's ability to 

deal flexibly with information, because of the abstract, 

symbolic nature of language" (Marschark, 1997, p. 156). 

Therefore, the verbal component of an intelligence assessment 

needs to be preserved and made accessible to students who use 

all languages. The DISCOVER Assessment does possess a 

verbal/linguistic component and is designed to be used with 

any language; spoken or manual. 

When American Sign Language was used as the mode of 

communication for the assessment instructions, the language 

of the students, and the language of the observers during the 

activities the students received higher ratings of 

intelligence than they received on traditional tests of 

intelligence. In addition, the DISCOVER Process provided 

students with the opportunity to demonstrate strengths in the 

area of linguistic intelligence. Two out of the nine 

participants received superior ratings on both linguistic 

activities. Though every student did not demonstrate superior 

problem-solving in the area of linguistic intelligence, every 
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student was given the opportunity to explore his/her own 

linguistic skills and creativity. The use of the DISCOVER 

Assessment with children who are Deaf supports Marschark's 

literature and research (1997). 

Modifications to the DISCOVER Process 

In contrast to many assessments of intelligence that are 

designed for hearing children and then require extensive 

modification for children who are Deaf, the DISCOVER Process 

requires very few modifications. The modifications that were 

made to the DISCOVER Process did not require omission of 

activities but were minor changes that were guided by the 

principles of the DISCOVER Process. The DISCOVER Process 

requires that the assessment be given to the children in the 

language that they choose to use. The observers must be 

competent in this language and in the culture of the 

students. If the observers are not able to provide the 

students with a linguistically and culturally relevant 

assessment, it should be postponed until a later date when an 

appropriate observer is available. 

Due to the use of a manual language and/or simultaneous 

communication by the students in the present study, many new 

and atypical modifications were made to meet their linguistic 

needs. These included interpreting the instruction manual to 

ASL, using the classroom amplification system, using a 

Polaroid" camera during Pablo®, using videocameras for the 

Storytelling and Writing activities, and using the 

Storytelling checklist for the writing activity. Initially, 
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some modifications were made to the assessment that later 

were realized to be unnecessary (e.g. extending the time of 

the Pablo activities and not using Observers' Notes during 

Pablo®). The former modifications were made to meet the 

linguistic needs of the students. The latter modifications 

were based on the mistaken assumption that the students would 

need special accommodations beyond their linguistic needs. 

They did not. 

Therefore, the modifications that were made to the 

assessment, and need to be made when completing future 

assessments, are more appropriately called "adaptations for 

linguistic symmetry". From this perspective, no modifications 

needed to be made to the process for use with students who 

are Deaf and use ASL. All five activities were administered 

to the participants in the present study in the same manner 

that is used when administering the assessment to normally 

hearing children. When the DISCOVER Process is used with 

students who are Deaf, the linguistic component of the 

assessment is maintained while the linguistic needs of the 

students are met. The integrity of the students' language and 

the assessment are preserved. 

The sum of these "adaptations for linguistic symmetry" 

is that the students must understand and be understood for an 

equitable assessment to occur. Without the opportunity to 

understand the instructions and then be understood by those 

who give the assessment, the results of the assessment are 

not valid and certainly not fair. "Sign language-based 
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intelligence tests of deaf children should work just as well 

as spoken language-based tests for hearing children, if they 

are appropriately developed and administered" (Marscharck, 

1997, p. 156). At every point of an intelligence assessment, 

the language needs to be adapted to meet the needs of the 

children rather than expecting that the students will adapt 

to meet the needs of the assessment. 

Results of the Assessment 

The results of this assessment indicate that there was a 

discrepancy between the participants' performance on past 

standardized intelligence tests and the DISCOVER Assessment 

used in the present study. The students involved in this 

study were all considered to have average, low, or borderline 

classifications of general intelligence. With the use of the 

DISCOVER Process, the students in this sample were able to 

exhibit superior problem solving behaviors in a variety of 

areas of intelligence. Participating in the DISCOVER Process 

provided these students with an opportunity to demonstrate 

their strengths while communicating in their preferred 

language. Analysis of the data indicates that one student 

from each class was identified as gifted according to the 

DISCOVER Process criteria for identifying giftedness. In 

addition, six out of the nine students in the present study 

received at least one rating of "definitely" during the 

process. Though these students may not be considered 

"gifted", they possess strengths in particular areas that 

should be nurtured and cultivated. 
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The results of this study are very promising for the 

future education of students who are Deaf. Traditionally, the 

strengths of these students have been discovered, not through 

intelligence assessment, but rather by caring parents, 

educators, and school personnel who may have taken the time 

to observe these students and look beyond their educational 

weaknesses. Often, the strengths of students with hearing 

losses are never discovered and nurtured during their 

educational experience. These students become adults who 

continually doubt their abilities, skills, and selves. 

The DISCOVER Assessment presents an initial opportunity 

for parents, educators, and students to examine different 

intelligences and problem-solving behaviors with the goal of 

determining strengths. However, the process does not end with 

assessment. When strengths are revealed, they should then be 

used as the guiding agents in development and implementation 

of supporting curriculum. 

Supporting Curriculum 

"Whether or not deaf children obtain intelligence scores 

equal to their hearing peers is not the issue. The issue is 

the need to determine the relative strengths... in deaf 

children's abilities and to develop means of using" 

(Marschark, 1997, p. 158) these strengths as a way to develop 

and implement classroom curriculum. Knowing a child's 

intellectual level is not the end of a process. Educators 

must know how to interpret the students' intelligence scores, 

determine their strengths, and implement classroom activities 
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that utilize and nurture these strengths. Standardized 

intelligence tests often provide a numerical value of 

intellectual level and information about the students' 

weaknesses and limitations. This type of information lends 

itself to a negative perspective of students' abilities and 

can contribute to lower teacher expectations. In addition, it 

is difficult to create curriculum based on a numerical 

rating, rather than abilities and behaviors that are observed 

by the classroom teacher. 

DISCOVER is a process that only begins with assessment. 

Activities, lessons, and curriculum, based on the students' 

individual and group strengths, can and should be developed 

by educators using the results of the DISCOVER Assessment. It 

is not enough to determine the students' strengths using the 

DISCOVER Assessment and then place the students in classrooms 

in which English and mathematical abilities continue to be 

emphasized (as in many existing programs for regular, 

special, and gifted education students). As we now know from 

reviewing the results of the present study, children who are 

Deaf exhibit strengths in areas of linguistic, logical-

mathematical, and spatial intelligences. Further analysis of 

the assessment used in this study would reveal information 

about the students' abilities in the areas of interpersonal, 

intrapersonal, and bodily-kinesthetic intelligences as well. 

Appendix A provides additional information about the learning 

and processing modes related to each intelligence. This 

information can be used to guide educators in creating 
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meaningful and success-generating curricula. 

Recommendations 

The results of students' performance on the DISCOVER 

Assessment can be used to generate recommendations for 

optimal classroom learning conditions. The goal is to use the 

information gained from the assessment results as a way to 

"tap" into each child's strengths in the classroom. The 

recommendations can then be used to develop supporting 

curriculum (which was discussed in the previous section). A 

tremendous amount of information about each students' 

abilities can be derived from an analysis of their 

performance on the five activities of the DISCOVER 

Assessment. The following section includes one example from 

each classroom which demonstrates how to interpret the 

results of the assessment and utilize this information in the 

everyday classroom. Refer to Appendix A for further 

discussion of the seven intelligences and how they impact 

individual learning styles. 

In classroom A, V.C. dazzled her teacher, her 

classmates, and herself with superior problem-solving 

behaviors on the Tangram booklet activity; she received a 

rating of "definitely". V.C. completed the booklet within the 

30 minute time frame all the while helping her classmates 

from a variety of angles. This information indicates that 

V.C. is skilled in non-verbal, motor spatial/logical 



93 

activities. She should be given opportunities to manipulate 

objects. V.C. requires time to explore ideas that will 

contribute to the solution of the problems presented to her. 

She also is inclined to break conceptual procedures into 

individual steps. When given problems, she should be given 

time to "take the problem apart" and look at the individual 

parts. 

In addition, V.C. would benefit from helping others in 

tasks in which she is skilled; this will enhance and 

reinforce her understanding of the problem. V.C. would be a 

helpful teacher's aide and clearly excels when given the 

opportunity to "show-off" her knowledge. She learns best when 

cooperating and interacting with others. 

In classroom B, C.P. excelled on both linguistic 

activities. Due to his confidence and ease when sharing 

stories, creative signing, and humorous storyline, C.P. drew 

the observers in thereby receiving a rating of "definitely" 

for Storytelling and "WOWl" for the Writing activity. 

C.P. would benefit from incorporating storytelling into 

all areas of learning. If C.P. is given the opportunity to 

observe signing and to sign his own stories, he will be able 

to comprehend the content of what he is learning more easily. 

For example, C.P. would benefit more from signed stories 

about history than reading history in a book. C.P.should be 

given the opportunity to retell the story in ASL; signing 

will give C.P. ownership of the information intended for him 

to learn. 
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Limitations 

The greatest limitation of this study was the extremely 

small group of participants used in the sample, only nine 

students. Therefore, the results of this study provide 

information only about these nine individuals. This 

information cannot be used to draw conclusions about other 

students who are Deaf. In addition, the students in this 

sample were representative only of a certain type of Deaf 

student (e.g. placement in a residential school, hearing 

parents, 3rd/4th grade level, etc.). Further research needs 

to be conducted that investigates the use of the DISCOVER 

Process with students who possess different identifying 

characteristics and with a larger sample of hearing-impaired 

children. 

Conclusions and Future Questions 

Results of this study indicate that the DISCOVER Process 

can be used to assess children who are Deaf. The results show 

that information about the students' strengths in a variety 

of intelligences can be revealed when the natural and 

preferred languages of the students are used throughout the 

assessment by all participants. However, without further 

assessments of children who are Deaf, results and information 

obtained from the present study cannot be used as a guide for 

all hearing-impaired students. The information presented in 



the preceding sections was obtained from observations of this 

sample during the assessment and analysis of their 

performance on the five activities included in this study. 

The data collected can be used only as a guide for the 

teachers of the students included in this study. 

The benefits of the present study were three-fold. 

First, results revealed many inconsistencies between the 

students' past intelligence assessments and their performance 

on the present assessment. Second, this information presented 

new strengths of the students and provided teachers with 

valuable information that can be used in the classroom and 

combined with multiple intelligence-related curriculum to 

further nurture these skills. The author of the present 

research and Marschark (1997, p.153) agree that "...the 

ultimate question in all of this should not be what kind of 

scores deaf children make on intelligence tests, but what 

they can achieve." The DISCOVER Process provides this type of 

valuable information. 

Finally, this research suggests that further research 

needs to be conducted in this area. Several new questions 

emerged throughout the collection and analysis of data during 

the present study. The following is a list of new questions 

that deserve exploration in the future: 

1. With a larger sample of students who are Deaf, 

would the results of the DISCOVER Process be 

comparable? 

2. Does performance on the DISCOVER Assessment differ 
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between Deaf children with Deaf parents and Deaf 

children with hearing parents? In what ways? 

3. Does performance on the DISCOVER Assessment differ 

between children with profound hearing losses and 

children who are hard-of-hearing? In what ways? 

4. How do the spatial abilities of children who are 

Deaf differ from those of normally hearing 

children? 

5. How can the results of the DISCOVER Assessment be 

used to improve the reading and academic skills of 

children who are Deaf? 

Information about children who are Deaf, assessment of 

the multiple intelligences, and the use of American Sign 

Language have been explored briefly in the pages of this 

thesis. Much remains to be explored; this is only the 

beginning. 



APPENDIX A; 

DEFINITIONS OF INTELLIGlvNCES AND LEARNING/PROCESSING MODES 

Intelligence Dofinition Learning/Processing Mode 

1. Spatial Highly developed spatial 
awareness 
Relies on sense of sight 
and can recreate visual 
picture;-, from memory 
Thinks in pictures, 
images and three 
dimensjfinal terms 

Learns visually through 
images, pictures, and 
colors 
Learns concepts by 
looking at physical; 
objects, symbols, 
designs, patterns, and 
art 
Applies art and pictures 
when learning concepts 
Thinks in images 

2. Logical-Mathematical Having i lio ability to 
reason v/oll, to easily 
follow complicated 
train oi thought 
Looks ff.f and understands 
the patiorns and 
relatioi 111 hips between 
symbols <:.nd actual 
phenomepr) 
Constant l.y questioning 
and wond(-jring about 
natural events 

• Actively manipulates 
ideas and experiments in 
an orderly way 

• Requires plenty of time 
to explore ideas 

• Follows "scientific 
process" naturally 

• Needs to understand "why" 
Thinks conceptually 

• Breaks long conceptual 
procedures into 
individual steps 



APPENDIX A; 

DEFINITIONS OF TNTELLIGli;NCES AND LEARNING/PROCESSING MODES 

Intelligence Definition Learning/Processing Mode 

3. Linguistic Having !he ability to use 
words ej'liectively 
Related to written, 
spoken, and signed 
language's 

Learns best by seeing, 
saying, and hearing 
languages 
Thinks in words, talks 
silently and aloud to 
self 
Highly developed auditory 
skills, able to 
distinguish differences 
in phonetic sounds, 
accents 
Responds to the meanings, 
order, and function of 
words 

4. Bodily-kinisthetic • Excellent large and fine 
motor skills. 

• In toucl! with 
knowing;>/wisdom of the 
body, including 
sensations, movements, 
physical chemistry 

• Process information 
through whole body 

• Communicates through 
gestures, facial 
expressions, other forms 
of body language 

• Internalizes information 
by touching, holding, 
tasting, manipulating, 
moving, and mimicking 

• Connects concepts with 
action and movement 



APPENDIX A; 

DEFINITIONS OF INTELT,TGEllCES AND I.EARNING/PROCESSING MODES 

Intelligence Di^finition Learning/Processing Mode 

5. Interpersonal Heightened person-to-
person abilities 
Operates primarily 
through people 
relationsliips 
Good comnuinicators 
Able to recognize and 
foster j iitelligences of 
others .in a supportive 
environiiKMit 
Frequently a leader and 
effectivQ at organizing 
and communicating 

Learns best by relating, 
cooperating, and 
interacting with others 
Enjoys activities where 
problem-solving skills 
are being used 
Need supportive 
environment for maximum 
learning 

6. Intrapersonal Self motivating, having a 
deep awareness of inner 
feelings, dreams, and 
ideas 
Relates to the use of 
intuition, self-
reflection /examination, 
and metacognition 

Learns best when left by 
him/herself 
Needs private space and 
time 
Learns through his/her 
own inner speech 
(affirmations, 
resolutions) and imagery 
(mental pictures) 



APPENDIX A: 

DEFINITIONS OF INTELLIGENCES AND LEARNING/PROCESSING MODES 

Intelligence 

7. Musical 

Definition 

• Based on recognition of 
tonal patterns, including 
environmental sounds, and 
on sensitivity to rhythm 
and beats 

• Having a keen ear for 
pitch and timbre of 
sound, and sense of 
rhythm 

• Sings, hums, whist]es, 
and moves to rhythm 

Learning/Processing Mode 

Sensitive to non-verbal 
sounds in environment 
Learns concepts by 
putting information to 
music and rhythm, such as 
chanting, whistling, 
singing, or tapping 
Enjoys playing with 
sounds, mixing, and 
matching them 
Speaks musically with 
expressive tonal 
inflection 

Note. Shannon, C. Seven intelligences by Howard Gardner. Tucson: Mesa Public Schools. 
Unpublished document. 
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APPENDIX B: 

INSTRUCTIONS IN ASL 

DISCOVER 
Assessment Instruction Manual 

American Sign Language 
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Pablo® 

*After each task, please ask the students to push the Pablo® pieces towards the center of the 

table if they have not already done so to clarify the ending of one task and the beginning of 

another. This can be communicated by using the following signs: FINISH. NfOW PUSHxxx 

TABLE MIDDLE. 

TEACHER: 

Observer places Pabio® on the table. 

1. Point-to-Pablo(s)-pieces TABLE CAN MAKE SOMETHING. 

(approximately 5 minutes) 

Observer holds up design. 

2. OBSERVER PICTURE HAVE. YOU MAKE LOOK-LIKE. 

(approximately 2 minutes) 

Observer holds up 3 shapes (parallelogram, trapezoid, and 

rhombus). 

3. OBSERVER THREE SHAPES HAVE. YOU MAKE LOOK-LIKE. 

USE ONE point-to-PabIo®-pieces NO-shake-head. MORE THAN 

ONE. CAN USE TWO, THREE, FOUR. MAKE LOOK-LIKE. 
(approximately 3 minutes) 

Observer holds up pictures of flozuers. 

4. OBSERVER PICTURE FLOWERS HAVE. MAKE LOOK-LIKE. 

(approximately 6 minutes) 

Observer passes out the connectors. 



5. THINK YOURSELF. THINK-ABOUT SOMETHING MOVE 

FOR-EXAMPLE: RUN, WALK, WIND, SHAKE. NOW, 

SOMETHING MOVE MAKE YOU. INFORM OBSERVER IF 

WANT. 

(approximately 10 minutes) 

6. THINK YOURSELF. THINK-ABOUT ANYTHING. ME 

DECIDE, NO-shake-head. YOU DECIDE YOURSELF. NOW 

MAKE. INFORM OBSERVER IF WANT. 

(approximately 10 minutes) 
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Tangrams 

TEACHER: 

Observer hands out a bag of Tangrams to each student. 

1. NOW, T-A-N-G-R-A-M-S ACTIVITY. 

Observer shows bag. 

YOU B-A-G SAME HAVE. TAKE-OUT. 

Students take Tangrams out of bags. 

MAKE SHAPES MANY CAN. 

Observer will show how to make a square, triangle, and 

parallelogram. NOW YOU TRY ALSO. 

2-4. TWO DIFFERENT SIZE. BIG, SMALL HAVE. CAN place-one-

hand-over-the-other. 

Observer zuill show three different examples. 

NOW YOU TRY THREE ALSO. 

5. NOW, MAKE TRIANGLE WITH point-to-Tangrams-pieces 

TABLE. MANY, MANY, (approximately lO minutes) 

TIMES-UP. 

Observer hands out green booklets. 

6. OBSERVER BOOK HAVE. SHAPES MAKE SAME WITH point-

to-Tangrams-pieces TABLE CAN. GO-AHEAD FIRST PAGE nails-

scratch-on-page. RAISE-HAND. OBSERVER LOOK. OK. GO-

AHEAD NEXT PAGE. WORK CONTINUE. OO minutes) 
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OBSERVER: 

1. C-L-U-E-S, INFORMATION HAVE. ME HELP YOU CAN. IF 

WANT C-L-U-E, ESFFORMATION, HELP ASKxxx. 

a. ENOUGH/ALL YOU HAVE. 

b. USE ONE, TWO, THREE CAN. MORE THAN ONE 

MAYBE. 

c. TRADE CAN. 

d. CLEAR-OFF. START AGAIN. 

e. Point-to-specific-Tangrams-piece THAT PUT-DOWN. 

WHERE DON'T-KNOW. 

f. TRY DIFFERENT. 

g. Put-Tangrams-piece-on-shape. 
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Storytelling 

Observer hands out bags of toys. 

TEACHER: 

2. NOW, STORYTELLING ACTTVTTY. 

CAN SIGN, ASL, VIDEOTAPE, ENGLISH, WRITE, VOICE 

DOESN'T-NL^TTER. YOU DECIDE YOURSELF. 

B-A-G WTTH TOYS INSIDE YOU HAVE. PICK ONE YOU 

DECIDE. 

INFOR^^l WHAT? 

SIGN, ASL, VIDEOTAPE, ENGLISH, WRITE, VOICE YOU 

DECIDE. 

TEACHER AND/OR OBSERVER: 

3. TOY PUSH-to-side. SIX LEFT. NOW, PICK TWO YOU 

DECIDE. 

INFORM WHAT? 

SIGN, ASL, VIDEOTAPE, ENGLISH, WRITE, VOICE YOU 

DECIDE. 

4. NOW, CREATE STORY. THINK-ABOUT. CAN USE SOME O-

R ALL TOYS, YOU DECIDE. TIME LIMIT. UP-TO TEN 

MINUTES. 

SIGN, ASL, VIDEOTAPE, ENGLISH, WRITE, VOICE YOU 

DECIDE. 



OBSERVER: 

1. Give each student a bag of toys. 

2. REJvIEMBER CAN SIGN, ASL, VIDEOTAPE, ENGLISH, WRITE, 

VOICE DOESN'T-MATTER. YOU DECIDE YOURSELF. 

TOY PICK WHICH? 

INFORM WHAT? 

3. TWO TOY PICK WHICH? COUPLE WHAT? 

INFORM ABOUT BOTH WHAT? 
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Writing 

OBSERVER: 

1. NOW, VVTOTING/SIGMNG ACTIVITY. 

STORY, TRUE HAPPEN, CREATE DOESN'T-MATTER. 

EXAGGERATE, SHORT DOESN'T-MATTER. 

SIGN, ASL WITH VIDEOTAPE, ENGLISH, WRITE, VOICE YOU 

DECIDE. 

SPELLING RIGHT, EXACT NOT-IMPORTANT. THINK-

YOURSELF. NO HELP. 

IMPORTANT WHAT-rhet STORY. 

NO GRADE-A, B, C, 100%. NOTHING. CRITICIZE NO-shake-

head. 

ONLY ENJOY. 

WHO WANTS VIDEOTAPE? 

WHO WANTS PAPER? 
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Math 

OBSERVER: 

1. NOW, MATH ACTIVITY. 

# ONE-THROUGH-NINE. NUMBER NINE FINISH. PENCIL 

PUT-DOWN. SHOW-ME FINISH, READY. 

2. Point-to MATH GRID. 

Show pre'pared magic square. 

Across: 

17 TAKE-AWAY 11. LEFT HOW-MANY? (6) 

13 TAKE-AWAY 10. LEFT HOW-MANY? (3) 

D o w n :  

17 TAKE-AWAY 13. LEFT HOW-MANY? (4) 

11 TAKE-AWAY 10. LEFT HOW-MANY? (1) 

NOW, USE ANSWER. 

Point-across. 4 TAKE-AWAY 1. LEFT HOW-MANY? (3) 

Point-dozun. 6 TAKE-AWAY 3. LEFT HOW-MANY? (3) 

# TWELVE SPECIAL. CREATE YOLTRSELF. ADDITION, TAKE

AWAY, MULTIPLICATION, DP/ISION YOU DECIDE. 

NOW, # TEN-THROUGH-TWELVE GO-AHEAD. FINISH. 

PENCIL PUT-DOWN. 



1 

3. Show example. 

NOW, #13-THROUGH-16. 

THREE NUMBERS- CAN ADDITION, TAKE-AWAY, 

MUXTIPLICATION, DIVISION CAN. MOVE AROUND, HOW? 

#16 FINISH PENCIL PUT-DOWN. 

4. Show example. Write on board: 

1 + 5  =  6  

2 + 4 = 6 

7 - 1  = 6  

2 x 3  =  6  

1212 = 6 

ANSWER 6. OTHER PROBLEMS WITH ANSWER 6, WHAT? 

NOW, YOUR PAPER-TUTRN-OVER. ANSWER 18. YOU WRITE

DOWN PROBLEMS WITH ANSWER 18. Nails-scratch-on-paper. 

TIME LIMIT NOTHING. WORK CONTINUE. FINISH PENCIL 

PUT-DOWN. GO-AHEAD-
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