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ABSTRACT

TAMMY DENISON STRICKLAND
A COMPARISON OF HIGH MENTAL ABILITY AND CREATIVELY GIFTED
STUDENTS BASED UPON MATH CRCT SCORES
Under the direction of HARRIET ANNE HATHAWAY, Ed. D.

The flux of literature on high mental ability and creatively gifted students 

warranted additional research and clarification; thus, the purpose of this study was to 

investigate the relationship between high mental ability gifted students and highly 

creative gifted students. The sample included 771 male and female gifted middle school 

students, grades six through eight, from a middle-Georgia suburban county with three 

non-Title 1 schools and five Title 1 schools. Two groups of students were compared. 

Group 1 was comprised of students who were identified as gifted by the criterion of 

mental ability, achievement, and motivation, and Group 2 was comprised of students who 

were Students were identified as gifted by the criterion of creativity, achievement, and 

motivation.

A quantitative non-experimental design compared means of Criterion-Reference 

Competency Test math scores using non-parametric Mann-Whitney statistical tests. For 

all three grades levels, there was a significant difference, but the effect sizes were small. 

The math CRCT scores for sixth grade Group 1 students (Mdn = 891) differed 

significantly from the math CRCT scores for sixth grade Group 2 students (Mdn = 878), 

U — 3374.50, z = -3.91,/? < .001, r = -.247. The math CRCT scores for seventh grade 

Group 1 students (Mdn -  873) differed significantly from the math CRCT scores for 

seventh grade Group 2 students (Mdn = 861), U = 3672.50, z = -2.58,p =  .010, r = -.173.



The math CRCT scores for eighth grade Group 1 students (Mdn = 888) differed 

significantly from the math CRCT scores for eighth grade Group 2 students (Mdn = 876), 

U= 2809.00, z = -3.168,p = .002, r  = -208.

Contrary to the much of the research documented in the literature review, there 

was a significant difference between two groups. Therefore, further research might 

unearth a confounding variable that might explain a portion o f the inconsistencies among 

research studies, and continued research could be used to increase educators’ cognizance 

of the untapped potential of highly creative gifted children.



CHAPTER 1 

INTRODUCTION

Since the inception of high-stakes testing and teacher accountability in the No 

Child Left Behind Act o f2001 (2002), teachers have become acutely aware of the 

importance of teaching students who yield stellar test scores (Ravitch, 2010). Davis, 

Rimm, and Siegle (2011) and Renzulli (1978,1982) indicate that gifted students with 

above-average mental ability, or IQ, have been prized for their provision of above-par 

test scores; however, Getzels and Jackson (1962), Reis and Renzulli (1982), Sriraman 

(2005), and Torrance (1984) assert that a subset of gifted students—creatively gifted 

students—  are less valued, even devalued, by teachers. While Guilford (1950), Getzels 

and Jackson (1962), Torrance (1963), Renzulli (1978), Sternberg (1985), Gardner (1993) 

and Runco and Albert (2010) have proclaimed over the decades that creativity should be 

a criterion for gifted identification, Dai (2010) and Sternberg, Jarvin, & Grigorencko’s 

(2011) posit that IQ remains a leading indicator for determining giftedness. Compared to 

the notion of intelligence, creativity is a relatively new component of giftedness, and the 

appreciation and respect for it will perhaps ensue in time.

Background of the Problem 

The valuing of intelligence spans myriad cultures, and the enduring understanding 

of intelligence-based giftedness has been solidified in peoples’ minds for centuries. 

Renzulli (1978) indicates that as early as 2200 B.C., the Chinese culture esteemed and 

purposed those with superior mental abilities for positions in government offices and they
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cultivated childhood prodigies for imperial courts. Likewise, Davis et al. (2011) note that 

Japanese authorities trained gifted and affluent children as Samurais as early as 1604 

A.D. The book of Daniel documents Babylonian King Nebuchadnezzar in 605 B.C. 

summoning young gifted men “gifted in all wisdom, possessing knowledge and quick to 

understand, who had ability to serve in the king’s palace” (Daniel 1:4, NKJ). More 

recently, in the early 1900s, Lewis Terman—the father o f gifted education—and a 

proponent of eugenics, supervised the Americanization of the Simon-Binet intelligence 

test and sought to prove that intelligently gifted students were in fact genetically superior 

(Davis et al., 2011; National Association for Gifted Children [NAGC], n.d.e; Stephens & 

Karnes, 2000). Terman’s (1925) assertion that precocious children are superior to others 

greatly contributes to the centrality of the importance of intelligence in the realm of gifted 

education.

While intelligence was the genesis of giftedness and maintains a stronghold in 

present-day gifted student identification (Dai, 2010; Sternberg et al., 2011), giftedness 

has evolved to include additional categories such as achievement, motivation, and 

creativity. Renzulli’s (1978) Three-Ring Model, Sternberg’s (1985) Triarchic Theory, 

and Callahan and Miller (2005) are three influential works which emphasize that 

giftedness should not be based solely on measures o f intelligence or IQ scores, but rather 

on a conglomeration that includes additional categories—a multiple-criteria approach for 

identifying gifted students. Renzulli’s (1978) Three-Ring Model includes overlapping 

categories of above-average ability (IQ), task commitment (motivation and volition), and 

creativity (including, but not limited to, divergent thinking), while Sternberg’s (1985)
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Triarchic Theory includes students’ awareness and self-management of their analytic 

(IQ), practical (application), and synthetic (creativity) areas of giftedness. Callahan and 

Miller (2010) posit a two-fold approach that includes “academic activists” and “problem

solving innovators,” where the former retains the traditional notion of intelligence and the 

latter encompasses students with creative orientations. As the 20th century advanced into 

the 21st, creativity as a criterion for giftedness became an increasingly accepted 

component o f giftedness and 30 states in the United States included creativity in their 

definitions o f giftedness (Stephens & Karnes, 2000).

The impetus to include creativity as a criterion for giftedness is evidenced in 

federal initiatives and policies such as the 1958 National Defense Education Act which 

underscores the United States’ determination to better educate America’s brightest and 

most talented students (NAGC, n.d.e). Moreover, the Elementary and Secondary 

Education Act of 1969 was the launch pad for determining criteria of gifted students and 

states that:

The term ‘gifted and talented children’ means, in accordance with objective 

criteria prescribed by the Commissioner, children who have outstanding 

intellectual ability or creative talent, the development o f which requires special 

activities or services not ordinarily provided by local educational agencies. 

(Stephens & Karnes, 2000, p. 1)

Immediately following the development of that definition, which included 

creative talent, enduring proponents of gifted education lobbied for, and successfully 

established, the Office of the Gifted and Talented inside the United States Office of
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Education which evolved into the National Department o f Education (Urban & Wagoner, 

2009), but not before Commissioner of Education, Sidney Marland, developed the first 

formal federal definition of gifted education in 1972 which included the six criteria of 

“general intellectual ability, specific academic aptitude, creative or productive thinking, 

leadership ability, visual and performing arts, and psychomotor ability” (Davis et al.,

2011, p. 18). The sixth category of psychomotor ability was removed in the 1978 

revision, but the definition included the age groups of preschool and youth; thereafter, 

gifted education continued to evolve state by state and multiple criteria were used to 

determine giftedness, but mental ability or IQ remained the most prevalent criteria 

(Stephens & Karnes, 2000).

The traditional use of intelligence and tests for determining giftedness is difficult 

to deviate from, but evidence is mounting that change is occurring. Stephens and 

Karnes’s (2000) study of all 50 states’ definitions, provided by each state’s department of 

education, signposted a conglomeration of 14 different criteria used to identify gifted 

students, and it was determined that most states’ definitions of giftedness were 

derivatives of the 1978 federal definition—which includes creativity. Stephens and 

Karnes (2000) indicated that five states did not use any formal state-level definition 

because they relegated gifted education to local school districts; however, most other 

states in the study included the criteria o f superiority in intellect, specific academic areas, 

achievement, and creativity. While states lawfully retain the right to use their own 

definitions and criteria for identifying gifted students, the current federal definition for 

giftedness according to the Elementary and Secondary Education Title IX general
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provisions is provided by the U.S. Department of Education (2004) as:

Gifted and talented students, children, or youth as those who give evidence of 

high achievement capability in areas such as intellectual, creative, or 

leadership capacity, or in specific academic fields, and who need services or 

activities not ordinarily provided by the school in order to fully develop those 

capabilities, (para. 22)

With a federal definition as a guide, and individual state definitions for 

identifying gifted students still varying, clearly there is national ambiguity in determining 

giftedness. However, in 2009, interstate reciprocity was provided to dependents of 

military families, which coincides with the existing intrastate reciprocity (Eger, 2011). 

Thus, military dependents deemed as gifted in one state are permitted into gifted classes 

of another state until gifted testing is complete (Georgia Department of Education, 2012). 

The issue of reciprocity is of importance in this study due to the transient population of 

the participants who reside in a military town in the state of Georgia.

The Georgia Department of Education (2012) identifies students as gifted based 

upon multiple criteria, and in the state o f Georgia, a gifted student is defined as:

one who demonstrates a high degree of intellectual and/or creative ability(ies), 

exhibits an exceptionally high degree of motivation, and/or excels in specific 

academic fields, and who needs special instruction and/or special ancillary 

services to achieve at levels commensurate with his or her ability(ies). (Georgia 

Department of Education, 2014, para. 1)

Thus, students may be identified as gifted via two options. One option is the traditional
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approach with deems a student as gifted based upon mental ability and achievement; the 

second option is a multiple criteria approach in which students must qualify in at least 

three of the four categories of mental ability, achievement, creativity, and motivation 

(Georgia Department of Education, 2013b). Hence, in the state of Georgia, there are six 

ways in which a student may qualify as gifted, one via the traditional approach and five 

via the multiple criteria approach (see Appendix B). The five multiple criteria approach 

possibilities are: a) mental ability, achievement, creativity, and motivation; b) mental 

ability, achievement, and motivation; c) achievement, creativity, and motivation; d) 

mental ability, creativity, and motivation; and e) mental ability, achievement, and 

creativity (Georgia Department of Education, 2013b).

The participants for this study will only be comprised of students who qualified 

by meeting the three criteria of mental ability, achievement, and motivation, as well as 

students who qualified by meeting the three criteria creativity, achievement, and 

motivation. Both groups of students share the criteria of achievement and motivation; 

therefore, the participants only differ based upon their third qualifying criterion—mental 

ability or creativity. Hence, a group of high mental ability gifted students and a group of 

creatively gifted students will be compared.

Statement of the Problem 

Although Stephens and Karnes (2000) assert that a multiple criteria approach for 

defining gifted students is prevalent among many states, there are skeptics of the use of 

creativity as a criterion, and teachers often perceive creatively gifted students as inferior 

to those with higher mental ability (Davis et al., 2011; Getzels & Jackson, 1962; Reis &
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Renzulli, 1982; Renzulli, 1982; Sriraman, 2005; Torrance, 1984). Hunsacker (1994) 

highlights the contradictions in teachers’ actions by juxtaposing teachers’ speech—which 

is favorable o f creativity as an element of the gifted identification process—against the 

same teachers’ actual nominations o f gifted students that favored students with high IQs. 

Hunsaker (1994) indicates that even though teachers’ perceptions align with the state’s 

definition of the use of creativity for identifying gifted students, the default gifted 

nomination by teachers is based more on academic ability and performance than on 

creativity.

Because teacher attitudes toward gifted students vary based upon students’ criteria 

of giftedness and teachers tend to favor high mental ability gifted students over creatively 

gifted students, research must continue as a clarion call to the issue of the marginalized 

creatively gifted child. Presently, there has been little quantitative research in the 

southeastern region of the United States in terms of comparing creatively gifted students 

to gifted students with high mental ability. Determining whether or not there is a 

difference between creatively gifted students and those with high mental ability is 

necessary. If both groups prove to be equally capable of performing well on high-stakes 

tests for which teachers are held accountable, then teacher perceptions of creatively gifted 

students may begin to improve. Conversely, if both groups do not perform equally well, 

then teachers and gifted coordinators will have justification for finding ways to better 

prepare the lower performing group.
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Purpose of the Study 

The purpose of this non-experimental quantitative study is to determine if there is 

a significant difference among gifted middle school students’ mathematics Criterion 

Referenced Competency Test (CRCT) scores based on the students’ gifted identification 

by creativity as compared to mental ability in each of the grade levels six, seven, and 

eight.

Research Questions 

The research questions framing this study are as follows:

1. When using 6th grade math CRCT scores, how do students who qualify for 

gifted programs based on the component o f creativity compare to gifted 

students who qualify based on the component of mental ability?

2. When using 7th grade math CRCT scores, how do students who qualify for 

gifted programs based on the component of creativity compare to gifted 

students who qualify based on the component of mental ability?

3. When using 8th grade math CRCT scores, how do students who qualify for 

gifted programs based on the component of creativity compare to gifted 

students who qualify based on the component of mental ability?

All test scores will be based on Georgia 2013-2014 CRCT data. Students’ gifted 

eligibility reports will be used to determine how students qualified as gifted.

Definitions o f Terms 

The following terms or phrases are used consistently throughout this research 

topic and are provided for consistency.
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Achievement -  mastery of goals based on student performance o f prescribed 

requirements (Hennessey, 2010).

Achievement identified gifted students -  students who qualified for gifted by scoring at 

least 90% on a bias-free norm-referenced national test in at least one category of reading 

or mathematics within the past two years.

CRCT -  the Georgia Criterion Referenced Competency Test is comprised of five 

subjects—reading, language arts, mathematics, science, and social studies. Only the 

mathematics composite scores will be used for this study.

Creatively gifted students -  generate innovative ideas and produce unique approaches for 

solving problems (Leikin & Lev, 2013).

Creativity identified gifted students -  students who qualified for gifted by scoring at least 

90% on a bias-free, norm-referenced, test of creative thinking, or students who scored at 

least 90% on a standardized rating scale for creativity.

Gifted eligibility chart — the state mandated record that indicates which criteria students 

met in order to be identified as gifted. Students must meet at least three of the four 

criteria in the categories of mental ability, achievement, creativity, and motivation.

High mental ability students -  possess abilities to acquire knowledge with relative ease 

and apply it logically and precisely (Martinez, 2010).

High mental ability identified gifted students — students who qualified as gifted based 

upon a single or composite score of at least 96% on a bias-free, norm-referenced test of 

intelligence or cognitive ability.
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Motivation -  determination and drive to complete tasks (Gubbels, Segers, & Verhoeven, 

2014).

Motivation identified gifted students -  students who qualified as gifted based upon a two- 

year cumulative grade-point-average of at least 3.5 out of 4.0 in the core subjects of 

English/language arts, mathematics, science, and social studies, or students who scored at 

least 90% on a standardized rating scale for motivation. The latter option is commonly 

used to determine gifted eligibility at the elementary level.

Assumptions, Limitations, Delimitations 

This study holds certain assumptions, limitations, and delimitations. The 

concerns are described.

Assumptions

1. Gifted eligibility reports accurately reflect students’ capabilities in each of the 

four criteria.

2. The assessments and/or rating scales used to identify gifted students are valid and 

reliable.

3. The CRCT test scores are valid and reliable.

4. Students performed to the best of their abilities on the CRCT.

5. CRCT test scores are accurately recorded in the county’s computer database. 

Limitations

1. Students’ gifted eligibility data are hand recorded and likely to contain mistakes 

due to human error.
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2. The number of creatively gifted students will far exceed the number of high 

mental ability students.

3. Reciprocity that requires retesting of already-identified gifted students from other 

states may cause student bum-out from being overly tested; thus, some truly 

gifted students may not be part of the study.

Delimitations

1. Due to the exclusion of gifted students who qualified as gifted by any other means 

than the participants, results may not be generalizable.

2. Only Georgia math CRCT scores are used to determine whether there is a 

significant difference between the two groups.

Significance of the Study 

This study is significant for two reasons. Primarily, examining whether or not 

there are differences between creatively gifted students and high mental ability students 

will provide evidence of similarity or dissimilarity between two groups of students. If 

there is no significance difference between the two groups, then teachers’ perceptions of 

the marginalized subset of gifted students—creatively gifted students— may begin to 

improve, and the schooling experience may improve. Conversely, if there is a significant 

difference between the groups, gifted program coordinators and teachers will have cause 

to find ways to better serve and teach the underperforming group of students.

A secondary significance is the addition to the body of knowledge in a relatively 

untouched region of the country for research related to gifted children. Knowledge is 

powerful, and knowledge about high mental ability gifted students and creatively gifted
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students is important in that it can help inform and improve the practice of teaching.

This study is justifiably significant no matter the outcome because it can help guide 

educational stakeholders’ decisions to better meet the needs of gifted middle school 

students.

Summary

High-stakes standardized testing not only drives instruction, but it also drives 

teachers’ desires to teach students who will perform well on such tests. While gifted 

students are often prized for their stellar performances on assessments, a subset of gifted 

students who lack the criteria of high mental ability are often perceived as less capable 

than gifted students with high mental ability. The marginalization of creatively gifted 

students may be due to the age-old dependency upon intelligence tests, but the inclusion 

of creativity in myriad states’ definitions demands educators to understand the value of 

this criterion and the students that possess it. Hence, a review of the literature will 

provide evidence related to intelligence-based giftedness, creativity-based giftedness, and 

the participants’ common components o f motivation and achievement.



CHAPTER 2 

REVIEW OF THE LITERATURE 

The purpose of this study is to determine if there is a significant difference among 

gifted middle school students’ mathematics Criterion Referenced Competency Test 

(CRCT) scores based on the students’ gifted identification by creativity as compared to 

mental ability in each of the grade levels six, seven, and eight.

The review of the literature is comprised of the following topics: a) program 

development for gifted students, b) criteria for gifted students, and c) teachers of high 

mental ability and creatively gifted students.

Program Development for Gifted Students 

From ancient civilizations to the 21st century, literature is replete with diverse 

definitions and theories related to giftedness; however, the heritage of giftedness in terms 

of intelligence is much greater than that of creativity. Although intelligence-based 

giftedness has a long history of respect, Jolly and Bruno (2010) asserted that questions 

and concerns about intellectual giftedness began to arise in the 1700s when German-born 

Christian Heinrich Heineken, the first widely known childhood prodigy, lived only four 

short years; this caused many to believe that forcing mental development could be 

dangerous. Hence, a misconception that gifted children were weak, puny, and physically 

and emotionally inferior to their non-gifted counterparts was not discredited until the 

early 1900s via Terman’s (1925) Genetic Studies o f  Genius. Terman (1925) posited that 

intelligently gifted students were in fact genetically superior and touted it based upon his

13
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research that included 1,528 gifted students with IQs over 135. Davis et al. (2011) 

asserted that “Terman’s Termites,” a name attributed to the students of Terman’s (1925) 

study, debunked the myth that highly intelligent students were puny, strange, and 

unstable.

Opportunities for High Mental Ability Gifted Students

Prior to Terman’s Termites, special classes designed solely for gifted students had 

already begun. Davis and Rimm (2004) and NAGC (n.d.e) noted that William Torrey 

Harris initiated prospects for gifted students in public schools in St. Louis, MO in 1868, 

and by the end of the 19th century, advanced coursework was available for gifted students 

in Wolbum, MA, Elizabeth, NJ, and Cambridge, MA; furthermore, the first school 

specifically for gifted students opened in Worchester, MA in 1901. Jolly (2006) 

indicated that the phenomenon of educating precocious students spread westward, and 

Lulu Stedman at the Los Angeles State Normal School (now University of California,

Los Angeles) developed an “opportunity room” in 1918 for gifted students as an effort to 

counterbalance the special services provided to low-level students. Davis and Rimm

(2004) emphasized the fact that French researchers Alfred Binet and Theodore Simon 

compressed intelligence into a number for the sole purpose of identifying lower-level 

students for special classes in 1905, and from 1908-1916, Henry Goddard of New Jersey, 

who studied in Paris with Binet and Simon, translated the Binet-Simon Intelligence Test 

to identify and distinguish between below-average, average, and above-average students.

Although myriad opportunities for intellectually gifted students spread across the 

nation in the 20th century, Cropley and Cropley (2010) asserted that nothing fostered
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interest in the development of America’s brightest young minds more than Russia’s 1957 

launch of Sputnik. NAGC (n.d.e) marked Sputnik as the first national-level impetus for 

gifted education, especially in mathematics and science, and gifted education was 

underwritten by The National Defense Education Act of 1958. With the time-honored 

and government-level attention provided for gifted education, the emergence of creativity 

as a new form of intelligence was atypical; however, ingenuity became a necessity in the 

Sputnik era.

Opportunities for Creatively Gifted Students

While intelligence was undoubtedly necessary to outmaneuver Russia’s 

advancements, Cropley (2010) and Runco and Albert (2010) declared that the need for 

creative innovation ushered in creativity as a viable component o f giftedness. Prior to 

Sputnik, creativity was viewed primarily through an aesthetic lens and lacked practical 

purpose (Cropley, 2010), and according to Cropley and Cropley (2010) and Runco and 

Albert (2010), empirical research related to creativity as a form of intelligence was scant; 

however, interest in topics of talent and “original genius” existed. Runco and Albert 

(2010) asserted that in the late 1800s, Sir Francis Galton, cousin of Charles Darwin, 

became enthralled with the concept of creativity and was the first researcher to use 

empirical data to measure creativity-based concepts. Runco and Albert (2010) and Davis 

and Rimm (2004) signposted additional research related to Terman’s Termites that was 

conducted by Terman’s associate Catherine Cox. Under Terman’s direction, Cox (1926) 

advanced the understanding of creativity and intelligence from a less instrumental 

perspective by coding and triangulating biographical, autobiographical, and sociocultural



information on a broader population than Terman and found success to be not based 

solely on high IQ, but also on confidence, character, and fortitude. Runco and Albert 

(2010) and Davis and Rimm (2004) indicated that Cox (1926) warned against the 

overemphasis of the impact of intelligence on creativity.

From Terman and Cox’s historiographical research to Sputnik’s alteration of 

American history, gifted students were at the forefront of education. However, once 

America became the first to place a man on the moon, the focus on gifted education 

waned; additionally, Dai (2010) noted the development of schisms in education between 

proponents of excellence and equity. Fortunately, the 1954-established NAGC had 

already begun advocating for gifted education and assisted in the prompting of the first 

formal definition of giftedness developed in 1969; it included the concept o f creativity 

(NAGC, n.d.f).

Even though Terman, coined the term “gifted” (Stephens & Karnes, 2000), and 

was deemed the Father of the Gifted Education Movement, E. Paul Torrance—the Father 

of Creativity—greatly advanced and broadened the realm of gifted education (Davis & 

Rimm, 2004). In the mid-1930’s, as a novice teacher of ninth grade students at Georgia 

Military College in Milledgeville, GA, Torrance (1984) taught a group of disruptive 

students who were extremely creative in finding ways to torture him. While 

simultaneously teaching, counseling, and developing his first creativity test, the Torrance 

Test of Creative Thinking (TTCT), Torrance saw the academic potential in his creative 

students and found ways to channel their poor behavior into rich learning opportunities. 

Soon afterwards, Torrance postponed his TTCT development as he was called for
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military duty to counsel World War II disabled veterans. During that time, he studied 

how pilots survived in extreme conditions and found that the jet aces were not the ones 

with highest IQs, but the ones with creative abilities who could adapt and quickly solve 

problems in situations of duress. Henceforth, Torrance (1984) continued to advance the 

research and development of creativity as well as how to assess it.

Building on Torrance’s passion for creativity was Joseph S. Renzulli. As a strong 

advocate for gifted education, Renzulli (1978) promulgated a new-age triad definition of 

giftedness which was a three-strand cord interwoven with intellectual ability, creativity, 

and task-commitment. Renzulli’s work became a cornerstone of the multiple-criteria 

approach to gifted education and will be detailed later in the section on creativity.

Criteria for Gifted Students 

Stephens and Karnes’ (2000) nation-wide research on states’ gifted definitions 

provided evidence of an increasing multiple-criteria approach to gifted identification in 

lieu of a singular or intelligence-only approach. Only one state, Kansas, relied solely on 

“superior intellect,” while North Dakota relied solely on “demonstrated achievement of 

high performance.” West Virginia and Florida required students to have demonstrated 

high achievement as well as superior intellect, and Wyoming required students to have 

demonstrated high achievement as well as advanced potential. Arizona mandated 

evidence of superior intellect and advanced potential. The six aforementioned states 

were the only ones that mandated narrow approaches to gifted identification. All other 

states used a multiple-criteria approach sans Massachusetts, Minnesota, New Hampshire, 

New Jersey, and South Dakota; those five states had no state-wide definition since gifted
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education was relegated to local districts. Stephens and Karnes (2000) suggested that 

lack of state-level representation jeopardizes gifted programs and meeting the needs of 

precocious learners.

Although the NAGC strongly advocates for gifted education nationwide, gifted 

definitions, criteria, and funding remains a state’s responsibility, and such diversity can 

promote schisms between educational politicians and educators who often perceive 

giftedness through dissimilar lenses. Dai (2010) explored the juxtaposition of the three 

ontological tensions of nature versus nurture, domain-general versus domain specific, and 

qualitative versus quantitative differences among gifted students. The first factors of 

each of the ontological tensions described students who are born gifted in many areas and 

are different than non-gifted students, whereas the second factors of the ontological 

tensions described students who develop gifts in a specific area and are like other students 

sans their talent areas. Dai (2010) also compared three normative tensions and described 

the differences of values in terms of expertise versus creativity, gifted child versus talent 

development, and excellence versus equity. The first factors of each tension described 

conservative standpoints of gifted children while the second factors described more 

liberal viewpoints. Dai (2010) cautioned that normative tensions mark the place where 

scientific evidence stops and clarification of social and ethical issues begins.

With diversity among states’ definitions, and tensions between educators, 

uniformity in gifted identification criteria remains elusive. However, the four chief 

criteria of superior intellect, demonstrated achievement of high performance, creative 

artistic abilities, and specific academic evidenced in Stephens and Karnes (2000) study
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closely align to the criteria of the state o f Georgia—the state in which this study will be 

conducted. Georgia’s four criteria for gifted identification include mental ability, 

achievement, creativity, and motivation. Hence, Georgia permits a multiple-criteria 

approach to gifted student identification and Georgia’s generous funding for gifted 

education is a testament to the support of diverse gifted students. Georgia is only one of 

four states where full funding of gifted education is state mandated, and based upon 

NAGC (n.d.f) data; Georgia has the largest budget for gifted education. Supporting 

diverse learners using multiple criteria permits greater numbers of students to be 

identified. A detailed description of each of the four criteria—mental ability, creativity, 

motivation, and achievement—is provided.

Mental Ability

Gifted classrooms, schools, and universities—such as Harvard and Yale— 

sparsely populated the terrain o f early American education, and Sternberg et al. (2011) 

noted that most gifted student identification was established based on the work of Terman 

(1925) and grounded in the criterion of IQ. Although many decades have passed, 

Sternberg et al. (2011) determined that the current prevalence o f gifted identification 

being based on IQ scores could be attributed to the fact that IQ scores are: a) quantifiable, 

b) reasonably objective, c) historically used, d) reliable in terms of internal and test-retest 

consistency, e) valid in terms of predicting school performance, g) useful for a broad span 

of ages and abilities, h) normed across countries, i) cost-effective, and j) extensively 

researched. With psychometric stability and historical dependency, IQ will likely 

continue to be a criterion for identifying gifted students with high mental abilities.
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Martinez (2010), Renzulli (1978), and Terman (1925) suggested that students 

with above-average intelligence—those with IQ’s within the top 5% of the population— 

have proven to be among the highest achievers in school. Moreover, Martinez (2010) 

and Sternberg et al. (2011) posited that people with high mental ability are more 

successful in their careers because they typically earn advanced degrees, make personal 

and professional decisions based upon reason, and are better prepared for job markets that 

rely increasingly more on mental ability than manual labor. Hence, classrooms and 

schools that nurture students with high mental abilities aid in maximizing students’ 

potential in school and life. However, the focus on excellence for gifted students’ 

education has been volatile.

In the post-Sputnik era, there was an exodus of interest in gifted education, and 

criticisms later arose due to the 1983 national report, A Nation at Risk (The National 

Commission on Excellence in Education, 1983)—a dismal report on gifted students’ 

subpar abilities compared to their international gifted counterparts. Auspiciously, 

dedicated champions of gifted education used the Jacob Javits Gifted and Talented 

Students Education Act of 1987, commonly known as the Javits Act (1987), to re ignite 

interest in gifted education and to enhance the rights of underrepresented and twice- 

exceptional gifted students (Winkler & Jolly, 2011). Additionally, Ross (1993) issued 

National Excellence: The Case fo r  Developing America’s Talent to the U.S. Department 

of Education to describe the “quiet crisis” of how America’s most capable youth were 

educationally neglected. Colangelo, Assouline, and Gross (2004) suggested that 

American education curtails bright students by esteeming equity over excellence;
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however, the authors indicated that equity is imperative and based on respect for 

individual learners’ readiness for excellence.

Underrepresented, twice-exceptional, and underachieving gifted students are 

diverse subpopulations with high mental abilities that deserve opportunities and 

environments in which they can excel; however, Borland and Wright (1994) reported that 

students in the lower quartile o f socioeconomic rakings were about five times less likely 

to be in gifted programs than students in the upper quartile. Tomlinson et al. (2003) 

indicated that teachers often prematurely label students of non-dominant cultures, and 

those with learning disabilities, as deficient and offer less help to them; hence, she called 

for the development of teachers’ culture awareness and sensitivity to non-dominant and 

disabled student groups and she proclaimed the necessity of creating meaningful learning 

opportunities—for all students. Additionally, Apple (2008), Kunjufu (2002), and 

Ladson-Billings (1994), noted that race and culture influence students’ learning 

preferences, and Tomlinson et al. (2003) professed that teachers who were inattentive to 

students’ learning preferences negatively affected students’ self-efficacy and self-worth. 

Borland and Wright (1994) reported that gifted students are present in every school and 

educators must be willing to recognize giftedness in order to identify it. Pendarvis and 

Wood (2009) posited that teachers who were trained to recognize characteristics of 

giftedness in historically underrepresented gifted students (HUGS) tended to nominate 

HUGS more frequently; however, the authors’ revealed that the HUGS did not perform 

as well as their counterparts on gifted identification assessments. Even so, the HUGS 

who fell only slightly below the gifted criteria cut scores, as determined by the school
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district in which the students attended school, were provided the opportunity to 

participate in gifted classes because the delta in identification scores was likely due to 

socioeconomic status and not intellectual ability.

The NAGC (n.d.e) indicated that gifted students comprise about six to ten percent 

o f the American student population; however, representation of diverse races or 

socioeconomic levels does not parallel the overall population. Yoon and Gentry’s (2009) 

analysis of the 2002, 2004, and 2006 Office o f Civil Rights records emphasized the 

overrepresentation and underrepresentation of various races and ethnicities as follows: a) 

Asian and Pacific Islanders were overrepresented in 41 out of 50 states’ gifted programs, 

b) White students were moderately overrepresented in 26 out of 50 states’ gifted 

programs, c) Black students were underrepresented in 42 out of 50 states’ gifted 

programs, and d) Hispanic students were underrepresented in 43 out of 50 states’ gifted 

programs; no state yielded proportionality among racial/ethnic populations and gifted 

identified subpopulations. Moreover, Plucker, Hardesty, and Burroughs (2013) annotated 

the ever-increasing excellence gap between White, Black, and Hispanic advanced-level 

learners. Using National Association Educational Progress data, the authors indicated the 

disparities between advanced-level learners’ percentage points o f increase in 8th grade 

mathematics in which White students increased by 5.9 percentage points, Black students 

increased by 1.4 percentage points, and Hispanic students increased by 1.9 percentage 

points. Grade 4 mathematics yielded similar results in which White students increased by 

6.1 percentage points while Black and Hispanic students only increased by 1.0 and 1.7 

percentage points, respectively (Plucker et al., 2013). Although results disaggregated by
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race were grim, the data in Table 1 indicate that socioeconomic status discrepancies fared 

worse with a delta of more than 10 percentage points.

Table 1

Advanced-level Learner Achievement Gaps

NAEP Percentage of 8th Grade Math Students 

Race Socio-economic Level

White Black Hispanic Non-Free/reduced Lunch Free/reduced Lunch 

10.9 1.5 2.7 12.8 2.5

Note. Data based on study by Plucker, et al. (2013). Talent on the sidelines: Excellence gaps and America’s 
persistent talent underclass. Retrieved from University of Connecticut: http://webdev.education.uconn.edu/ 
static/sites/cepa/AG/excellence2013/Excellence-Gap-10-18-13_JP_LK.pdf

Clearly, disparities exist in gifted education and gifted students have been 

overlooked for reasons such as race, ethnicity, and socioeconomic status, and McBee 

(2006) suggested that many other potentially gifted students have gone unidentified due 

to biases in standardized testing used to identify gifted students. As part of NAGC’s 

(n.d.e) State of the States in Gifted Education report, it was documented that for the 

school year of 2012-2013, one state relied solely on IQ for identifying gifted students 

while four other states relied on IQ plus standardized achievement test scores. Thirteen 

additional states relied on IQ as well as a multiple approach, and eleven states relied 

solely on a multiple-criteria approach. All other states, sans the eight that did not provide 

data, used various combinations of methods for identifying gifted students which 

included all of the aforementioned as well as others such as creativity and motivation.

http://webdev.education.uconn.edu/
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Because IQ remains a criterion in at least 18 states, it is highly likely that gifted students 

will continue to be underrepresented and under-identified which underscores the need for 

an alternate approach—a multiple-criteria approach of gifted identification.

Creativity

The implementation of a multiple-criteria approach to gifted identification 

broadened the scope beyond superior intellect and included, but was not limited to, 

creativity, motivation, and achievement. Guilford (1950), Getzels and Jackson (1962), 

Torrance (1963), Renzulli (1978), Sternberg (1985), Gardner (1993) and Runco and 

Albert (2010) advocated for the inclusion of creativity as a criterion for giftedness and 

have provided seminal work that has spanned multiple decades. Guilford’s (1950) 

clarion call for psychologists to study creativity was bom out of personal curiosity of the 

subject and the lack of empirical research related to it. Guilford (1950) scrutinized 23 

years of Psychological Abstracts to determine the frequency of which creativity was 

addressed and found only 186 out o f 121,000—less than two-tenths of a percent.

Guilford (1950) suggested the lack of research related to the concept of “creative genius” 

existed in part because of peoples’ perceptions that genius only aligns with IQ and 

because psychometric assessment o f creativity was presently unreliable and subjective.

He also noted that much research on learning dealt with animals which provided limited 

information for creativity; thus, he indicated the need for comprehensive learning theories 

that included both intelligence and creativity. The factory model approach of American 

education in the early 1950s espoused conformity and factual knowledge, and while 

Guilford (1950) recognized that facts and experiences are requisite components of
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divergent thinking, he indicated that creativity was often squelched resulting in 

underachievement of creative students.

The 1960s delivered hope for creatively gifted students as Sputnik propelled the 

American government’s recognition of the need for schools to nourish bright and 

creatively innovative minds—especially in math, science, and technology. Getzels and 

Jackson’s (1962) seminal research activated a new focus in giftedness and served as a 

launch pad for future studies. Getzels and Jackson (1962) studied 499 sixth through 

twelfth grade boys and girls at a Chicago private school and found the groups they 

termed “High IQ” and “High Creative” to have no significant difference in school 

achievement; the respective means of the groups’ school achievement were 55.00 and 

56.27. However, the authors noted that while their IQ tests scores were derived from the 

Binet, Henmon-Nelson, and Wechsler Intelligence Scale for Children, their creativity test 

scores were less psychometrically sound since they were self-created and based on word 

associations, creative uses for everyday things, hidden shapes, fables, and making up 

problems. Even so, Getzels and Jackson (1962) undergirded the movement for creativity 

research and sparked interest in the relationship between intelligence and creativity.

With America’s newfound enthusiasm for creativity, E. Paul Torrance’s 1966 

development of the Torrance Test of Creative Thinking (TTCT) was highly opportune. 

Torrance (1984) indicated that its development, which began in the 1940s, permitted a 

26-year completion process that yielded a valid and reliable product. Torrance (1984) 

also indicated the timeliness and necessity of it based on the fact that, in 1967, Japan led 

the world in patents and inventions, and for America to be economically stable, creative
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and divergent thinking had to be valued, encouraged, and promoted; hence, identifying 

students with those characteristics was necessary.

As with any psychometric test, validity and reliability rates are important. 

Torrance (1972, 1981) revealed the validity and reliability of the TTCT via two 

longitudinal studies at the high school and elementary levels. Participants of Torrance’s 

(1972) 1958 study was comprised of 230 high school students, who were deemed creative 

per the TTCT, were asked 12 years later to describe their three highest achievements, to 

indicate future career paths, and to provide information about themselves in relation to 

publically recognized accomplishments such as patents, inventions, publications, 

scientific discoveries, and entrepreneurship. Torrance (1972) reported an overall validity 

coefficient of 0.51 with males faring better than females; the male overall validity 

coefficient was 0.59 and the female overall validity coefficient was 0.46. Torrance’s 

(1972) 12-year longitudinal high school study spanned the years of 1958-1970, but 

Torrance’s (1981) longitudinal study of elementary students spanned 22 years from 1958 

to 1980. For the latter study, there were 220 participants and follow-up data were similar 

to the former study with the addition of personal creative achievements—not just those 

that were publicly recognized. Torrance’s (1981) overall validity coefficient was 0.63 

and the males fared slightly better again—0.62 and 0.57 for the males and females, 

respectively. Torrance (1981) suggested the aforementioned overall validity coefficients 

rivaled those of intelligence and achievement tests. Conversely, Howieson’s (1981) 

research did not yield remarkable results. Howieson (1981) reported on a 10-year (1965- 

1975) follow-up study of 400 Australian seventh graders who were given the Wallach
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and Wing checklist of creative achievements outside the school curriculum, and when 

correlated to the TTCT, the correlation coefficient was only 0.30.

While no test results will likely produce perfect correlations, Smith and Smith 

(2010) asserted that the seminal work produced by Guilford (1950), Getzels and Jackson 

(1962), and Torrance (1963) pioneered the psychometric approach to creativity which in 

turn advanced the production of empirical research on the topic of creativity. Torrance 

(1984) commanded that creativity should serve as one component of gifted identification 

so as to include students who might otherwise be missed, and Baer (2010), Hennessy 

(2010), Plucker and Makel (2010), Runco (2010), and Smith and Smith (2010) affirmed 

the TTCT as the dominant creativity test for the identification o f gifted students.

Torrance (1984) recognized that gifted students went under-identified when the 

sole identifying criterion was IQ; however, he did not reject the use of it. Additionally, 

Renzulli (1978) reinforced the multiple-criteria approach of gifted identification via his 

three-ring conception of giftedness which included above-average intelligence, creativity, 

and task-commitment. As pictured in Figure 1, each component was developed as “equal 

partners” and the intersection represents the gifted child. Renzulli (1978) recognized that 

students could be stronger in one component over another, but the presence of each 

component is what he determined as the true representation of a gifted child. Renzulli 

(n.d.) asserted that the component of above-average ability could be determined by 

traditional IQ scores, but he cautioned about the use of creativity tests and the 

subjectivity that can exist in the scoring. Renzulli (n.d.) posited that teacher nominations
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provided relatively reliable results for the components of creativity and task commitment, 

especially when they had undergone training in understanding the gifted child.

Components of Giftedness

Above
Average
Ability

Creativity

Gifted
wCiiild/

Task
Commitment

Figure 1. The Three-Ring Conception of Giftedness adapted from Renzulli, J. S. (1978). 

What makes giftedness? Reexamining a definition. Phi Delta Kappan, 60, 180-184,261.

Renzulli (1978) promulgated this three-ring multiple-criteria approach for gifted 

identification; however, Renzulli (1982) asserted that students tended to be identified via 

two types of giftedness, “schoolhouse giftedness” and “creative/productive giftedness.” 

The former related to IQ and/or aptitude tests that require deductive thinking while the 

latter related to producing and creating via inductive thinking. Renzulli (1982) endorsed 

both, but he posited that schoolhouse giftedness tended to be valued more than creative 

giftedness in traditional settings. Hence, Renzulli (1982) publicized the importance of
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not neglecting the creatively gifted child because they are invaluable “producers rather 

than consumers of knowledge” (p. 12). Also, he noted that people do not necessarily 

remember those with high IQs who learned their lessons well, but people do remember 

those who changed the world with creative innovations.

Like Renzulli, Sternberg (1985) developed a Triarchic Theory with three 

components; however, it was not psychometric. Sternberg’s (1985) theory supported 

three types of intelligence—contextual, experiential, and componential. Honing in on 

experiential intelligence, or creative intelligence, Sternberg (1985) subcategorized it into 

aptitudes of novelty and automaticity, where novelty described individuals who 

innovatively found solutions to problems and automaticity described individuals who 

were able to reapply previous ideas in different or new circumstances. Experiential, or 

creative, intelligence differed from practical and analytical intelligence. Creative 

intelligence required novelty of ideas and problem solving, contextual intelligence 

required adaptability in sociocultural settings, and componential intelligence required 

knowledge acquisition in academic settings. Although the three components of the 

Triarchic Theory can be interactive, experiential intelligence may undergird the other two 

as Sternberg (1985) declared that “intelligence is a necessary but not sufficient condition 

for creativity” (p. 125). In other words, one can be academically intelligent without 

creativity, but to be creative, one needs a substantial knowledge base from which to form 

unique ideas. Because the school setting often promotes convergent over divergent 

thinking, Sternberg and Kaufman (2010) cautioned that when creativity is repeatedly 

squelched in academic settings—from teachers or professors who devalue deviations
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from desired norms—students may begin to relinquish their gifts; the authors considered 

such academic constraints a travesty. Thus, if a multiple-criteria approach of giftedness 

is adopted, teachers must be trained to support and nourish the students’ gifts.

At the end of the 20th century, Gardner (1983, 1993) developed a derivative of a 

multiple-criteria approach via his seven multiple intelligences which are linguistic, 

logical/mathematical, spatial, musical/rhythmic, bodily/kinesthetic, intrapersonal, and 

interpersonal. Gardner (2000) noted his additions of two more intelligences, naturalist 

and existential. The latter was originally termed “spiritual” intelligence, but Gardner 

(2000) decided that spiritual intelligence lacked empiricism and he opted for the term 

existential, which broadened the scope and included components of spirituality; perhaps 

Gardner was responding to his earlier critics such as Waterhouse (2006) who stated that 

the theories of multiple intelligences lacked empirical evidence. Although criticized for 

his multiple intelligence theory, Gardner (1993) was a proponent of a nontraditional 

approach to giftedness, and in terms of creativity, he asserted that creativity was not 

necessarily a distinct intelligence because creativity depends upon more than intelligence; 

additionally he suggested that creativity could emerge from the interplay of other 

intelligences and knowledge acquired between and among them.

Resonating with the aforementioned multiple-criteria approaches to gifted 

identification, Cross and Coleman (2010) described giftedness as a fusion of advanced 

ability and creativity which aligns with the curricular movement toward 21st century 

pedagogy. While creativity once connoted aesthetics (Cropley, 2010) and/or madness 

(Runco & Albert, 2010), a paradigmatic shift in the valuing of creativity has been
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emerging over that last several decades. According to 21st Century Schools (2010), 

creative and critical thinking skills are mandatory for students, along with the abilities to 

collaboratively interact during student-centered project-based learning that aids in 

developing knowledge into wisdom; hence, the notion of a multiple-criteria approach 

inclusive of creativity is justifiable and necessary. Creatively gifted students are at the 

core of this research, and those with high mental ability have been included for 

comparative purposes. The participants differ in gifted identification only by the 

criterion of creativity or high mental ability; the participants’ common criteria for gifted 

identification are motivation and achievement.

Motivation and Achievement

Renzulli’s (1978) Three-Ring Conception of giftedness included a component of 

task-commitment which aligns with motivation; however, Stepens and Karnes (2000) and 

NAGC (n.d.a) noted that only one state, Arkansas, used task-commitment/motivation as 

one of its multiple-criteria components while Stephens and Karnes (2000) reported that 

33 states used achievement as a criterion for giftedness. Dweck (2006) suggested that 

effort and motivation are highly important and positively affect achievement, which 

reinforced Chan’s (1996) study of 143 seventh graders who demonstrated academic 

resiliency by not attributing academic failures to inability, but rather to lack of effort; 

there was a positive relationship between effort and achievement. Moreover, Hong and 

Aqui (2004) posited that gifted students tend to be intrinsically motivated, and when 90 

tenth and eleventh grade males and females who were either academically gifted or 

creatively gifted were compared, there was no significant difference between the two
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groups in the areas of math ability, effort, value, and self-efficacy—all correlations were 

at the significance levels of/K.005.

Although gifted students may be more motivated to achieve than their non-gifted 

counterparts (Hong & Aqui, 2004), gifted underachievers are not anomalies. Colangelo 

et al. (2004) of the University of Iowa published A Nation Deceived: How Schools Hold 

Back America’s Brightest Students showed a contradiction of the No Child Left Behind 

Act of 2001 which declared that no child should be left behind, but gifted children were 

not receiving due and appropriate services and they were being left behind academically. 

Colangelo et al. (2004) asserted that gifted children were left behind, if not completely 

left out. Providentially, hope and direction for gifted students were later found in the 

Higher Education Opportunity Act o f 2008 that required teachers have skills not only in 

recognizing gifted and talented students, but also in being equipped to use appropriate 

instructional strategies to meet their needs, including creativity (Berman, Schultz, & 

Weber, 2012).

For teachers to support students’ increases in achievement and motivation, 

Schlechty (1997) asserted that teachers should reframe their thinking as “rather than 

asking, How can I motivate my students? Educators should ask, What motivates this 

particular student, and how can I present or design work that responds to these 

motivations?” (p. 50) Tomlinson et al. (2003) also suggested that student achievement 

and motivation increase when instruction aligns with learning levels, ability, potential, 

and Vygotsky’s Zone of Proximal Development, which reinforced Csikszentmihalyi’s
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(1997) assertion that students delight in working near the top of their zones of proximal 

development and experience a state of “flow” or excitement and focus that is likened to 

Renzulli’s (1979) task-commitment.

Oftentimes, motivating gifted students with diverse gifts requires differentiation. 

Tomlinson et al. (2003) asserted that differentiation is a pedagogical approach and 

suggested that teachers address learner variances by differentiating instruction based on 

students’ readiness levels, interests, and learning profiles. However, Moon, Tomlinson, 

and Callahan’s (1995) study of approximately 400 administrators and teachers revealed 

that teachers’ intended to include students’ interests in instructional planning, but 

students’ interests were often exchanged for teachers’ interests. Hence, Csikszentmihalyi 

(1997) declared that teachers must make concerted efforts to incorporate students’ 

interests which would yield intrinsic motivation, flow, and increased performance.

Because motivation exists on an extrinsic-intrinsic continuum and is a process 

that involves goal-setting and requires cognitive and physical activity, cognitive actions 

are necessary in designing goals, and both cognitive and physical actions are necessary in 

the achievement of goals (Schunk, Pintrich, & Meece, 2008). Along the extrinsic- 

intrinsic motivation continuum, Martinez (2010) described a negative correlation between 

students’ number of years in school and their levels of intrinsic motivation, and he 

asserted that it may be due to the widespread use of extrinsic rewards by teachers. 

Martinez (2010) made a clarion call to reverse this trend, but iterated that extrinsic 

rewards are not necessarily counterproductive as long as the rewards are in the form of 

teacher feedback or praise for quality of work. Similarly, Dweck, (2006) applauded
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praise as an external reward, but only if it is directed toward students’ efforts and quality; 

external praise must emphasize internal exertion. Though extrinsic motivation tends to 

be widespread among gifted students, teachers recognize that intrinsic motivation is more 

valuable for continuous motivation and volition, and it is associated with increased 

performance and creativity. When the thrill of performance and the pleasure of creativity 

unite, students may experience Csikszentmihalyi’s (1997) state of flow—the pinnacle of 

motivation and volition which can drive achievement.

Motivating modern-day students to achieve at their optimal levels requires 21st 

century curriculum and pedagogy, and Kay (2010) posits that students’ technological 

prowess and fast-paced learning necessitate opportunities for being creative, innovative, 

and critical problem-solvers. Kay (2010) also suggests that strong core content 

knowledge is invaluable and undergirds students’ abilities to become 21st century 

learners; thus, students must not only be able to acquire basic knowledge and facts, they 

must also be able to use that information for other academic and real-world problem 

solving purposes. Students with high mental ability are renowned for acquiring vast 

amounts o f knowledge easily, and creatively gifted students are expected to produce 

unique approaches when solving problems; unfortunately, in the field of education, the 

former group is lauded while the latter oftentimes is not. The following descriptions of 

the two groups’ characteristics highlight some of the reasons.

Although high mental ability has been esteemed longer than creativity in terms of 

giftedness, both criteria are viable components of giftedness. Moreover, students with 

high mental ability, as well as students with high creativity, provide unique approaches
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and perspectives to the learning environment. When high mental ability students and 

highly creative students also possess high levels of achievement and motivation, both 

groups are indwelt with gifts that provide the potential for high performance.

Teachers of High Mental Ability and Creatively Gifted Students 

Since Terman’s (1925) seminal work with gifted students, high mental ability has 

long been accepted and demarcated by stellar performance on intelligence-based tests; 

however, more recently, Plucker and Makel (2010) and Sternberg et al. (2011) defined 

creative persons as those who produce something that is both novel and expedient— 

according to social context. In the school setting, Aljughaiman and Mowrer’s (2005) 

study of 36 teacher-participants’ personal definitions of creativity noted that the theme of 

“original ideas” emerged in almost 90% of the responses. While that theme was 

supported by other research-based definitions, according to Aljughaiman and Mowrer

(2005), “divergent thinking” was also a major component of research-based definitions, 

yet it emerged in only about 15% of the teacher-participants’ responses. Aljughaiman 

and Mowrer (2005) also asked their teacher-participants to describe characteristics of 

creative students and 92% of the responses included the notion o f “thinking differently.” 

Artistic related attributes ranked as the second and fourth most prevalent characteristics, 

and of the top ten characteristics that emerged, “intelligent” was third from the bottom. 

While teacher-participants indicated a positive view of creativity, the time they spent on 

curricular content seemed to trump the time they devoted to creativity development in the 

classroom (Aljughaiman & Mowrer, 2005). Time, or the lack thereof, seems to be the 

critical aspect that limits teachers’ dedication to the development of creativity in students.
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After spending time with creatively gifted children, one may fmd them to be quite 

unique—potentially as unique as the few teachers who value them. Sak (2004) asserted 

that most teachers neither favor nor foster creatively gifted children because teachers do 

not truly grasp the nature of the gifted child. Hence, Sak (2004) sought to understand 

how one teacher’s beliefs influenced her practices via a qualitative case study based on a 

theoretical framework o f the complex relationships between creatively gifted students 

and their teachers. It was noted by the 20-year veteran teacher-participant that creative 

children have difficulty staying within set parameters and enjoy promulgating their 

opinions, and “sometimes they are labeled ‘troublemakers’...and they do not work well 

with other children because they have very definite ideas of how things should be” (Sak, 

2004, p. 219). Adding to that is Fleith’s (2000) student commentary from a creatively 

gifted child who stated, “I am creative at home. Sometimes I don’t want to get in trouble, 

so I don’t use my creativity in the classroom” (Fleith, 2000, p. 151). Creatively gifted 

children often have characteristics that are less desirable by teachers than high-IQ gifted 

children (Cicirelli, 1965; Davis et al., 2011; Getzels & Jackson, 1962; Torrance, 1984; 

Westby & Dawson, 1995). Westby and Dawson (1995) compiled a list of typical and 

atypical characteristics of creatively gifted children. Some of the characteristics, listed in 

order from highest to lowest mean values, were impulsivity, non-conforming, emotional, 

and progressive. Some of the atypical characteristics, also listed in order from highest to 

lowest mean values, were tolerance, practicality, reliability, dependability, and 

responsibility. Westby & Dawson (1995) studied 16 teachers ages 25 to 70 and used a
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rating scale to determine characteristics of teachers’ creative students as well as 

characteristics of teachers’ favorite students. The authors found a significant negative 

correlation (mean r = -.63, p  < .05) among teachers’ favorite students and creative 

students, and there was a significant positive correlation (mean r = .49, p < .05) among 

teachers’ least favorite students and creative students. Davis et al. (2011) also compiled 

lists o f positive and negative traits for creatively gifted students. Some of the positive 

traits were original ideas, independent, motivated, sense of humor, and intelligent. The 

negative traits included over-activity, indifference to rules, rebelliousness, emotional, and 

absentminded. From these lists, one can see why teachers might not value creatively 

gifted children in their classrooms.

High-IQ gifted students also have unique traits, but they tend to be more teacher- 

friendly and preferred in the classroom (Davis et al., 2011; Renzulli, 1978; Szabos,

1989). Szabos (1989) charted characteristics that differentiated between high-IQ and 

creatively gifted students and some of the characteristics unique to the high-IQ learner 

were ease of remembering large amounts of information with little to no repetition or 

studying, enjoying learning for the sake of learning, working well with adults, and 

comprehending complex and/or abstract concepts. Understanding and appreciating both 

types of students is challenging and crucial not only for teachers who already teach high- 

IQ and creatively gifted students, but also for those who do not, so that they may be able 

to properly differentiate between high-IQ gifted students and creatively gifted students 

who are often misunderstood as “bad” instead of gifted (Torrance, 1984).
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Although teachers’ beliefs that creatively gifted students are less intelligent and 

less capable of performing than students who qualify as gifted by above-average 

intelligence is not a new phenomenon, Beghetto (2010) posits that this phenomenon may 

exist because teachers typically do not prefer creative students because those students 

often provide aberrant responses to teachers’ questions and tend to be noncompliant 

compared to their above-average intelligence counterparts (Cicirelli, 1965; Davis et al., 

2011; Fleith, 2000; Getzels & Jackson, 1962; Sak, 2000; Torrance, 1984; Westby 

& Dawson, 1995). Teachers’ negative attitudes toward creatively gifted students may 

have just as much to do with students’ unique, non-compliant, and unexpected behaviors 

as it does with less than stellar IQs. “The most frequent explanation offered by teachers 

who held a low preference for unique or unexpected student ideas was that such ideas 

represented a potential—and in some cases, intentional—distraction” (Beghetto, 2010, p. 

451).

Teacher Perceptions

While teachers tend to appreciate teaching gifted students, and they say they 

appreciate creativity, very little time is spent nurturing creativity and there exists a 

theory-practice gap (Aljughaiman & Mowrer, 2000; Sak, 2004; Torrance, 1984; Winner, 

2000). Hunsacker’s (1994) exploration of the relationship between teachers’ personal 

conceptions of giftedness and their state’s definition of giftedness, which included 

creativity as a viable criterion for giftedness, showed that teachers’ beliefs about 

creatively gifted students often did not align with their nominations of creatively gifted 

students for the gifted program. As a subset of a larger qualitative research project,
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Hunsacker (1994) described the outcomes of nine elementary teachers’ interviews and 

questionnaires acquired via purposeful sampling from school districts in northern, central, 

and southern regions o f an undisclosed state. Triangulation of the interviews, 

questionnaires, and journal logs revealed a misalignment between teachers’ conceptions 

of creatively gifted students and their actual nominations of those students for the gifted 

program. Although all participants spoke favorably of creativity as an element of the 

gifted identification process, teachers’ nominations favored students with high IQs, and 

having a high-IQ was the largest determining factor of gifted student nominations. It was 

determined that even though teachers’ perceptions aligned with the state’s definition of 

the use of creativity for identifying gifted students, the default nomination was on 

academic ability and performance more than creativity.

Moreover, Fleith (2000) investigated teacher and student perceptions of creativity 

in order to find elements that inhibit creativity as well as features that foster it. O f the 31 

third and fourth grade public school teachers, it was noted that creativity was squelched 

in environments that required conformity, repetitive practice, and limited choices. 

However, creativity flourished in classrooms where questioning assumptions, risk-taking, 

and student-choice for activities were the norm. Fleith (2000) revealed that classrooms 

where students flourish tended to be student-centered with a cooperative learning 

approach, and the teachers accepted students as they were. Conversely, inhibitors of 

creativity included controlling teachers, ignored ideas, time-constrained activities, and 

lack of openness to multiple solutions. Students reported that they liked when their 

teachers permitted them to try new ideas when solving problems and when they were
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allowed to make something new or different using their imagination; all in all, students 

tended to thrive when teachers’ perceptions of them were positive and accepting (Fleith, 

2000).

Moon and Brighton’s (2008) mixed method study showed that elementary 

teachers’ perceptions of gifted students were vastly traditional, as documented by the fact 

that teachers ranked and spoke highly of students who were able to store large amounts of 

information, complete assignments quickly, and understand the interworking of things 

they studied. Teachers easily envisioned those students as gifted. However, teachers 

were less likely to envision students as gifted if the students seemed unmotivated or 

disinterested in school, had a weakness in a subject area such as math or science, or were 

not creative or curious—the latter part, however, is contradictory to other literature.

Moon and Brighton (2008) also documented that teachers prefer advanced linguistics and 

social skills, but mathematical and scientific thinking were not as valued. For the three 

case studies that were conducted, it was determined that teachers were less likely to 

consider students as gifted if the students espoused negative, non-traditional behaviors. 

Moon and Brighton (2008) suggested that professional development for teachers might 

help reduce some of the teachers’ misconceptions about giftedness.

Conducting additional and current research on creatively gifted students may add 

to the body of evidence that this has been one long-standing problem with no remedy, or 

it might show that this issue has been addressed, remedied, and begun to resurface.

Either way, it is imperative for teachers to value creatively gifted students and nominate 

them for gifted programs the same way they would high-IQ gifted students; hence, the
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research must continue to advocate for creatively gifted children. Hunsacker (1994) 

suggested using an open and safe forum to educate and empower teachers with 

knowledge that could aid in their understanding of the role of creativity and potentially 

better align teachers’ conceptions with their actions.

Teacher Misconceptions

Renzulli (1982) reported that creatively gifted students in the top 15-20% of the 

IQ range created products comparable to their schoolhouse gifted counterparts with top 

5% IQ scores. Additionally, researchers (Helson, 1971; Helson & Crutchfield, 1970) 

reported variances between schoolhouse gifted and creatively gifted students not in IQ, 

but in potential for creative behavior. With evidence showing the benefits of not relying 

solely on IQ for gifted identification, one might expect to find more school systems using 

non-traditional or multiple-criteria approaches for identifying gifted students. Yet, when 

Yarborough and Johnson (1983) addressed the gap between theory and practice in their 

study of 109 gifted and talented programs across 36 states, they found that states still 

relied solely on the traditional method of gifted identification; beneficially though, 70% 

of programs reported the use o f a combination of IQ tests, achievement tests, and 

behavioral procedures. With national and state definitions of giftedness that support a 

multiple-criteria approach to identifying gifted students, it is unfavorable that some 

states, practitioners, and teachers still repel the element of creativity.

It appears that IQ, creativity, achievement, and their relationships were 

controversial topics in the 1960s. Getzels and Jackson (1962) found that students with 

low-IQ and high-creativity achieved as well as students with high-IQ and low-creativity.
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Three years later, Cicirelli (1965) reported on the relationships between IQ, creativity, 

and achievement among 641 middle-class sixth graders in Detroit, Michigan and noted 

factorial design results of F= l.91 ,p  < .05, which showed that IQ and non-verbal 

creativity were interactive and affected achievement in mathematics (Cicirelli, 1965).

Reinforcing the relationship between high creativity and high IQ was Bentley’s 

(1966) study of 75 graduate-level Minnesota students. Using the Miller Analogies Test 

and the Torrance Test o f Imagination, Form DX, the Pearson Product-Moment 

correlation coefficients showed that there was little difference between students’ 

achievement based upon IQ or creativity. Subsequently, Kim’s (2005) meta-analysis on 

data from 100 articles between 1961 and 2004, derived 447 correlation coefficients from 

45,880 participants ranging in age from elementary school student to adult, and showed a 

small positive relationship between creativity and IQ with a mean effect r = .174. Also 

investigating gifted students’ correlation of intelligence and creativity was Hlasny’s 

(2008) study that consisted of 233 third through sixth graders from three different gifted 

programs in an Alaskan school district. The Pearson Product-Moment Correlation 

Coefficient yielded no significant difference, r = .039, p  = .579, between intelligence and 

creativity (Hlasny, 2008).

Furthermore, from a nationwide survey of 2,918 participants, with dismal 

response rates from Georgia, ANOVA results with Bonferroni adjustments showed 

statistically significant results between a multiple-criteria approach for gifted 

identification and teachers’ roles in gifted identification with results ofF(3, 2584) = 

22.14; p  = .001, indicating an apparent move toward teacher acceptance of the multiple-
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criteria approach, especially in urban areas (Brown et al., 2005). However, Walia (2012) 

indicated that teachers tended to squelch students’ mathematical creativity and curiosity 

due to teachers’ focus on skill mastery and rote memorization. Because there existed a 

negative relationship between skill drills and creativity, Walia (2012) conducted a study 

on 180 eighth grade males and females to determine if there was a relationship between 

mathematical achievement and mathematical creativity, and the outcome was significant 

(r = .125, p  = .01). Hence, increasing students’ creative mathematical abilities seems to 

increase their mathematical achievement. This tends to nurture the notion that creativity 

is a viable component of student learning and achievement.

As acceptance of gifted criteria beyond mental ability increases, Jauk, Benedek, 

Dunst, and Neubauer (2013) suggested that the relationship between intelligence and 

creativity remains unclear. Leikin and Pitta-Pantazi (2013) emphasized inadequacies in 

research related to creativity, especially in mathematics. The authors indicated that from 

1975-1994 approximately 5% of articles published in Psychological Abstracts were 

related to creativity, and by 2009, journals geared toward mathematics and gifted 

education had negligible amounts of empirical articles related to creativity. Even so, 

Kattou, Kontoyianni, Pitta-Pantazi, and Christou (2013) compared mathematical ability 

and mathematical creativity of low-ability (n=l 11), average-ability (n=189), and high- 

ability (n=59) elementary school students’ and found a positive correlation between 

mathematical ability and mathematical creativity for the high-ability group; moreover, 

the three groups were significantly different (p < .05) in all three categories of 

mathematical creativity in terms of fluency, flexibility, and originality. Kattou et al.
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(2013) also determined that mathematical creativity was a subset of mathematical ability 

which suggests that bolstering mathematical creativity might strengthen mathematical 

ability. Variations and ambiguity of research related to mental ability, creativity, and 

their relationship to mathematics indicates the need for the necessity for research 

continue, which underscores the importance of this research study.

Summary

Although research has been sporadically conducted to better understand the 

dynamics of gifted students with high mental ability compared to those with high 

creativity, Leikin and Pitta-Pantazi (2013) clearly state that the research has been scant, 

and it seems that much o f it has been outside of the southeastern region of the United 

States. Thus, from the research acquired, a study in a suburban Georgia city would add 

to the body of evidence and help educators understand that students who qualify for the 

gifted program based on creativity are just as apt as students who qualify based upon IQ 

as shown by the mathematics CRCT scores. Hence, the answer to the following research 

question will be sought: When using middle school math CRCT scores, how do students 

who qualify for gifted programs based on the component of creativity compare to gifted 

students who qualify based on the component of high IQ?



CHAPTER 3 

METHODOLOGY

While research related to intelligence and creativity has been conducted in diverse 

areas of the country, it is apropos to add to the body of knowledge in a relatively 

untouched region—the southeast. By doing so, this study will respond to Kozbelt, 

Beghetto, & Runco’s (2010) call to “continue to inform the phenomenon of creativity... 

[for] expanding existing theories or in developing new, more robust models, all of which 

hold the potential to yield ever-richer perspectives on this most fascinating and important 

topic” (p.41).

Introduction

Quantitatively examining whether or not there are differences between gifted 

math students’ standardized test scores who qualify for gifted programs by creativity 

versus those who qualify by mental ability will provide meaningful insight and inform 

educational practice for gifted program coordinators and gifted teachers. If there is a 

significant difference amongst students who qualified as gifted for creativity versus 

mental ability, then gifted program coordinators and teachers will have cause to find 

ways that will best serve the needs of both groups of students. Conversely, if there is no 

significance difference between the two groups of students, then teachers may be less 

likely to ridicule students who enter gifted programs based on creativity and in turn begin 

to value both groups of gifted students. Thus, the primary purpose of this quantitative 

study will be to determine if there is a significant difference among gifted middle school

45
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students’ math CRCT scores based on students’ gifted identification by mental ability 

versus creativity.

Research Design

This quantitative, non-experimental study determined if there was a significant 

difference between gifted students with high mental ability and gifted students with high 

creativity using the mathematics portion of the CRCT for sixth, seventh, and eighth grade 

gifted students from a large, suburban, southeastern school system during the 2013-2014 

school year. Students’ math CRCT scores was the dependent variable, and the 

independent variables were two distinct groups of gifted students. Creatively gifted 

students were those who qualified as gifted in the three areas of creativity, achievement, 

and motivation, whereas their counterparts were defined as students who qualified as 

gifted in the three areas of mental ability, achievement, and motivation.

Population

The southeastern school system in which this study was conducted contained 

eight middle schools from which data were collected; five of the schools were classified 

as Title 1 and three were non-Title 1. All eight schools provided gifted classes at all three 

grade levels, and students in the gifted program were enrolled in gifted language arts, 

gifted science, and gifted social studies; the only optional class was honors math. In the 

county for which this study was conducted, middle school advanced math classes were 

titled honors math in lieu of gifted math because gifted and non-gifted were enrolled. 

Gifted students who struggle in mathematics may opt-out of honors math and take regular 

math classes while non-gifted students who show talent in the area of mathematics may 

opt-in to honors math—based upon the county’s honors math rubric.
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The population from which the sample was selected consisted of approximately 

350 male and female sixth grade gifted students who were enrolled in honors math, 380 

male and female seventh grade gifted students who were enrolled in honors math, and 

430 male and female eighth grade gifted students who were enrolled in honors math; 

however, the entire gifted population was not part of the sample. The sample of students 

included sixth, seventh, and eighth grade male and female honors math students who 

qualified as gifted in the three areas of creativity, achievement, and motivation, or in the 

three areas of mental ability, achievement, and motivation.

Procedures

The data for this study were obtained via the school system’s Director of 

Technology Services, Assessment, and Accountability; she resides over Infinite 

Campus—the computer storehouse for all student data. However, because Infinite 

Campus data does not categorize gifted students by the criteria of mental ability, 

creativity, achievement, or motivation, 23 sets of data were required for this study. The 

23 sets of data included the dependent variable—2014 math CRCT scores—and other 

necessary data such as the participants’ middle school (numbers were used instead of 

school names for schools to remain anonymous), the students’ grade levels during the 

2013-2014 school year, male/female, and the year the students qualified for the gifted 

program; the remaining 18 sets of data were used to determine which students became 

participants.

Because Georgia utilizes a multiple-criteria approach to gifted identification, there 

are six possible ways to qualify as gifted in the state of Georgia using two options—
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Option A and Option B—as delineated in Figure 2. Option A provides one possibility 

while Option B yields five possible combinations for gifted identification. Although it 

was a delimitation not to include all students, only two groups of students were studied— 

students who qualified by Option B in the three categories of mental ability, achievement, 

and motivation, and students who qualified in the three categories of creativity, 

achievement, and motivation. Students who qualified in all four categories of Option B 

were not studied, nor were students who qualified by Option A. This delimitation 

permits the researcher to focus on gifted students who differ distinctly by two criteria— 

mental ability and creativity.
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Figure 2. State-level Gifted Student Qualification Requirements

Category Option A Option B
Stadeat mast have a qualifying 
score ia the meatal ability AND 
achievement categories.

Srodent most aaallfv in three of the foor cateoories.

Mental
Ability

e Grades K-2 99*°« percentile 
composite score on a nationally 
age normed mental ability test 

>• Grades 3-12 >96* percentile 
composite score on a nationally 
age nonned mental ability test

«• Grades K -12 ^ 96* percentile composite on a nationally 
age nonned mental ability tests OR 96* percentile on a 
component score on a nationally age normed mental 
ability tests

Achievement Grades K-l 2 > 90* percentile 
Total Reading. Total Math, or 
Complete Battery on a nationally 
normed achievement test

> Grades K-l2 > 90* percentile Total Reading. Total 
Math, or Complete Battery on a nationally normed 
achievement test 

»• Grades K -  12 Superior product! performance with a 
score > 90 on a scale of 1-100. as evaluated by a panel of 
three or more qualified evaluators

Creativity > Evaluation data required > Grades K-l2 > 90^ percentile on composite score on a 
nationally nonned creativity test 

v Grades K-12 Rating scales used to qualify student 
creativity must equate to the 90* percentile 

v Grades K-12 Superior product/performance with a score 
> 90 on a scale of 1 -100. as evaluated by a panel of three

Motivation *• Evaluation data required > Grades 6-12 Two-year average of a 3. 5 GPA on a 4 .0 
scale in regular core subject of mathematics. 
English'language arts, social studies, science, and frill year 
world languages
Grades K-12 Rating scales used to qualify student 
motivation must equate to the 90* percentile 

v Grades K - 1 2  Superior product/performance with a
score > 90 on a scale of 1 -100. as evaluated by a panel of j 
three or more qualified evaluators j

Figure 2. Multiple-criteria approach for gifted identification. Participants of this study 

were selected based upon criteria from Option B. Adapted from Georgia Department of 

Education (2013b).

Because state requirements vary by category, and local school systems decide 

which assessments will be used to assess students, it is necessary to indicate the 

assessments of choice for the county in which this study will be conducted. While Figure 

2 shows general state-level requirements for gifted student assessments, Figure 3 shows 

specific county-level assessments of choice.
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State requirements for gifted identification using Option B in the category of 

mental ability mandate that counties utilize a nationally age normed mental ability test 

where students must score at or above the 96th percentile in one component of the tests, or 

have a composite score at or above the 96th percentile (Georgia Department of Education, 

2013b). The county in which this study was conducted permits the following three 

assessments for the category of mental ability: a) Cognitive Abilities Test (CogAT), b) 

Otis-Lennon School Ability Test (OLSAT), and any other test used by another Georgia 

county for student transfers within the state o f Georgia. All non-Georgia transfers into 

the county are tested using the CogAT, and on rare occasions, the OLSAT is used for 

students who nearly qualify and are provided a second opportunity—as deemed 

appropriate by the county’s gifted program educational diagnosticians (S. Gentry, 

personal communication, September 7, 2014); thus, the CogAT is the leading testing 

instrument for the category of mental ability.



Figure 3. County-level Gifted Students Qualification Tests
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Stanford Achievement;

O ther Test

Yes or No

Yes o r No

Figure 3. Four categories of gifted identification and the county-selected tests. Each of 

the four categories has multiple testing options. Adapted from the county’s gifted 

eligibility report provided by the county gifted coordinator and educational diagnostician.

State requirements for gifted identification using Option B in the category of 

achievement mandate that counties utilize a nationally normed achievement test where 

students must score at or above the 90th percentile for Total Reading, Total Math, or
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Complete Battery (Georgia Department o f Education, 2013b). The county in which this 

study was conducted permits the following two assessments for the category of 

achievement: a) Iowa Test of Basic Skills (ITBS) and b) Stanford Achievement. The 

county does not provide a third option of superior product or superior performance, 

which is permitted by the state. Per Gentry (personal communication, September 7, 

2013), for kindergarteners through second graders who are being tested for the gifted 

program, the ITBS is the test of choice. For students in third through twelfth grades who 

have already taken the ITBS through previous county-wide assessments, those ITBS 

scores are used; however, in all other situations for third through twelfth graders, the 

Stanford Achievement test is used. No matter which achievement test is used, students 

must score at or above the 90th percentile in Total Math, Total Reading, Basic Battery, or 

Total Battery.

State requirements for gifted identification using Option B in the category of 

creativity mandate that counties utilize a nationally age normed mental ability test where 

students must score at or above the 90th percentile (Georgia Department of Education, 

2013b). The county in which this study was conducted permits the following three 

assessments for the category of creativity: a) Torrance Tests of Creative Thinking 

(TTCT) Form A, b) TTCT Form B, and c) Hawthorne Creativity. Per the gifted program 

educational diagnostician for the county in which this study is being conducted, Gentry 

(personal communication, September 7, 2014) stated the assessment of choice for all 

elementary and high school students is the TTCT Forms A and B—used alternately every 

two years. The TTCT Forms A and B are also the assessments o f choice for middle
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school students; however, the Hawthorne Creativity rating scale is also used when large 

numbers of students need to be tested and adequate time is not permitted for the 

administration and assessing of the TTCT Forms A and B (S. Gentry, personal 

communication, September 7, 2013). For the TTCT Forms A and B, students must score 

at or above the 90th percentile, and for the Hawthorne Creativity test, students must score 

at least 90 out of 100 on a scaled score.

State requirements for gifted identification using Option B in the category of 

motivation instruct counties to utilize students’ grade-point-averages (GPAs) for middle 

and high school students while a rating scale must be used for elementary school 

students; rating scales may also be used for middle and high school students if preferred 

over GPA. Middle and high school GPA’s must be at least a 3.5 on a 4.0 scale, and 

rating scales must place students at or above the 90th percentile (Georgia Department of 

Education, 2013 b). The county in which this study was conducted permits the following 

two options for the category of motivation: a) GPA and b) Hawthorne Motivation Scale. 

According to Gentry (personal communication, September 7, 2014), all elementary 

students qualify in the category of motivation by the Hawthorne Motivation Scale, and all 

middle and high school students qualify in the category of motivation based on their 

GPAs.

In order to determine the participants of this study, the researcher input all data, 

provided by the school system’s Director of Technology Services, Assessment, and 

Accountability, for each of the approximately 1200 gifted students into a Microsoft Excel 

spreadsheet using the following 23 tabs at the top of each column: school (as a
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pseudonym) attended during 2013-2014; grade-level during 2013-2014 school year; year 

qualified for gifted; 2013-2014 math CRCT score; mental ability data for OLSAT total, 

CogAT Verbal, CogAT Quantitative, CogAT Nonverbal, CogAT Composite, Other Test; 

achievement data for ITBS Reading, ITBS Math, ITBS Core Total, ITBS Total Battery, 

Stanford Achievement Reading Total, Stanford Achievement Math Total, Stanford 

Achievement Composite; creativity data for TTCT Form A, TTCT Form B, Hawthorne 

Creativity; and motivation data for GPA and Hawthorne Motivation Scale. The 

researcher then analyzed each of the 1200 students gifted assessments results to 

determine how the students qualified for the gifted program.

Participants

There are five ways in which students can qualify as gifted in terms of the state’s 

multiple criteria approach using Option B. The first is by meeting the criteria for all four 

categories. The other four options include students who meet criteria in three of the four 

categories. The four possible options are: a) mental ability, achievement, and motivation; 

b) creativity, achievement, and motivation; c) mental ability, creativity, and motivation; 

and d) mental ability, achievement, and creativity. To hone in on the focus of this study, 

the participants were selected based on students’ qualifying criteria in the three categories 

of mental ability, achievement, and motivation or in the three categories of creativity, 

achievement, and motivation. All students who qualified as gifted by the criteria of 

mental ability, achievement, and motivation were grouped into one group—Group 1; 

likewise, all students who qualified as gifted by the criteria of creativity, achievement, 

and motivation were grouped into a second group—Group 2. Thus, the only difference in
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gifted identification criteria between Group 1 and Group 2 was mental ability and 

creativity, respectively. The randomization of the participants lied in the selection of 

students from all schools represented in the population; no student who met the three 

criteria required for Group 1 or Group 2 will be rejected.

Although it was a threat to external validity, and a delimitation, to exclude 

portions of the population, targeting specific categories of giftedness was necessary to 

strengthen the study. Thus, stratified purposeful sampling was used to select participants 

due to the specific qualifying criteria necessary for each group, and that entire sample 

was included to minimize the sampling error (Mertens, 2010). Hence, all middle school 

students enrolled in the county’s honors math program who qualified as gifted in the 

three areas of mental ability, achievement, and motivation, or in the three areas of 

creativity, achievement, and motivation became participants.

Due to the nature of the data collection process, there was no interaction between 

the researcher and students. Neither students’ names nor schools were included in the 

data collection process because all data were provided by the school system’s central 

office; students’ and schools’ names were replaced with numbers.

Instruments

Although the focus of this study was not to justify the instruments used for 

assessing and identifying gifted students, evidence about the county’s instruments of 

choice for those two categories of mental ability and creativity was apropos. Lohman 

(2003) asserted that the most commonly used intelligence test worldwide is the Weschler 

Intelligence Scales; however, the group-administered CogAT is also frequently used for
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identifying gifted students. Although Kottmeyer (2012) and Sternberg et al. (2011) stated 

that the CogAT is often referred to as an intelligence test, Lohman and Hagen (2011) 

posited that it is purposed to measure mental ability in terms of reasoning and problem 

solving skills, not intelligence in terms of IQ. Lohman (2003) investigated the concurrent 

validity of the Weschler Intelligence Scales, Third Edition (WISC-III) and CogAT (Form 

6) and found a strong correlation (r =.79) between the WISC-III Full Scale Score and the 

CogAT (Form 6) Composite Score. Additionally, Lohman (2003) concluded that 

“relationships between the general factors defined by the two test batteries in an inter

battery factor analysis” (p. 12) revealed a correlation of r  = .97, and asserted that both 

tests are viable for measuring intellectual ability. Hence, the CogAT is an acceptable 

indicator of reasoning and mental abilities.

Baer (2010), Hennessey (2010), Kim (2006), Plucker and Makel (2010), Runco 

(2010), and Smith and Smith (2010) noted that the TTCT is widely used for assessing 

creativity and is commonly accepted as a valid and reliable instrument for assessing 

creativity in terms of divergent thinking. Plucker (1999) conducted a nearly-40-year 

reanalysis of data related to the TTCT and found divergent thinking to be a better 

predictor of adult creative achievement than IQ scores by threefold. Moreover, the TTCT 

has been normed five times in 1974,1984,1990, 1998, and 2007, and the last norming of 

the test included 70,093 male and female students ranging from kindergarten to twelfth 

grade across the United States (Hlasny, 2008). The TTCT-Figural (Form A and Form B) 

has been shown to yield inter-rater reliability coefficients of at least .80 (Cropley, 2000),
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test-retest reliability of .60 - .90 (Cropley, 2000; Kim, 2006), and predictive validity of 

.70 (Cropley, 2000); thus, it is well-suited as criteria for identifying gifted students.

As for the dependent variable of this study, Georgia math CRCT scores, scores 

range from 750 to 990. Students who score below 800 do not meet state standards, 

students who score 800-849 meet state standards, and students who score 850-990 exceed 

standards. Because all students in the sample were honors math students, they were 

prone to meet or exceed state standards. Additionally, math CRCT scores were based on 

the Common Core Georgia Performance Standards curriculum and content weights are 

displayed in Table 2; the category of geometry was not measured in 6th grade, and the 

category of geometry and measurement was not assessed in 7th or 8th grade (Georgia 

Department of Education, 2013a).

Table 2

Math CRCT Content Weights

Mathematics 6th yth 8th

Number & Operations 28% 23% 20%

Geometry & Measurement 19%

Geometry 23% 27%

Algebra 35% 34% 41%

Data Analysis & Probability 18% 20% 12%

Note. Blank cells represent content areas not assessed at that grade level. Adapted from Georgia
Department of Education (2013a)
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CRCT validity and reliability has been considered questionable due the 

restructuring of it in 2008 and 2012 for 8th grade math; in 2008, the state transferred from 

an objectives-based curriculum to a standards-based curriculum, and in 2012 it 

transferred to the Common Core Curriculum (Georgia Department of Education, 2011). 

Matt Cardoza, the Georgia Department of Education spokesperson, posits that every 

effort is made to ensure that the CRCT is valid and reliable by stating that

This process follows the professional standards jointly developed by several 

organizations, including the American Psychological Association (APA), the 

National Council of Measurement in Education (NCME), and the American 

Educational Research Association (AERA)... [and that] testing programs such as 

the CRCT must undergo a comprehensive review process conducted by the U.S. 

Department of Education (US ED) known as Peer Review [where a] committee of 

peers (measurement, curriculum, and education policy experts) selected from 

other states reviews the evidence and evaluates the overall quality and soundness 

o f the instruments. (Downey, 2012; para. 6 & 9)

Furthermore, the CRCT is designed with a test blueprint for creating parallel versions 

using a statistical procedure called equating to ensure

that students taking a test are always held to the same level of achievement...

[and] working within a common metric such as the theta scale... allows us to 

attribute, with confidence, any changes in student performance to student 

achievement and not as a by-product of the test form that was administered. The
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passing score always has the same meaning from administration to administration.

(Downey, 2012; para. 11 & 14)

With overt actions taken to make the CRCT valid and reliable, it can be considered a 

viable instrument for assessing students.

Data Analysis

For analysis, data were converted from Microsoft Excel into SPSS software and 

students who qualified for gifted by mental ability, achievement, and motivation were 

coded as l ’s; students who qualified for gifted by creativity, achievement, and motivation 

were coded as 2’s; and students’ math CRCT scores were entered exactly as they were 

listed in the school system’s report. Subsequently, the dependent variable, math CRCT 

scores, was checked for normality as a required assumption for statistical tests that 

compare means between two groups. According to Field (2009), the Shapiro-Wilk test of 

normality is the test o f choice, and should be used in conjunction with P-P plots, Q-Q 

plots, histograms, skewness, and kurtosis; however, Field (2009) cautions against relying 

on skewness and kurtosis for large data sets. Since this study’s data set contained 711 

math CRCT scores, skewness and kurtosis were not included when determining 

normality. An additional assumption necessary for comparing means between two 

groups is the Levene test for homogeneity of variance. The Levene test determined the 

amount of variance that existed between the groups’ means. Based upon the Levene test, 

Shapiro-Wilk test, and the aforementioned ancillary plots and graphs, the dependent 

variable was not normal; thus, the assumptions necessary for a parametric t-test that 

compares means of two groups were violated, and Field (2009) asserts that the
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appropriate inferential statistical test for the parameters of this study is the non- 

parametric Mann-Whitney. Additionally, the Mann-Whitney is adequately robust for 

large data sets and unequal group sizes present in this study. The results of the statistical 

tests are provided in the following chapter.

Summary

Plucker and Makel (2010) state that creativity is still a vibrant area of research, 

and enduring empirical evidence can add to the body of knowledge to help educators 

better understand creativity as a form of giftedness. For many years, creativity has been 

viewed primarily through an aesthetic lens and lacked a practical purpose (Cropley & 

Cropley, 2010; Runco & Albert, 2010); however, with continued research, that 

perspective can change. Thus, this study will provide evidence as to whether or not there 

is a significant difference in middle school honors math CRCT scores based on gifted 

qualification by creativity versus mental ability. If there is no significant difference, this 

study will support research that has been conducted intermittently over several decades in 

various regions of the country and add to the body o f knowledge that students who are 

creatively gifted honors math students are capable of performing as well as their 

counterparts who possess lower creativity. As such, informing local practitioners with 

this information may begin changing teacher attitudes and perceptions about students 

who are identified as gifted by creativity. Conversely, if there is a significant difference 

between middle school honors math CRCT scores based on gifted qualification by 

creativity versus mental ability, then the results can be used to inform the practice by 

indicating each group of students may have different needs. Significant or not
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significant, the results of this study will be meaningful for understanding the difference 

between gifted students who qualify based on mental ability versus creativity.



CHAPTER 4 

RESULTS 

Introduction

The purpose of this non-experimental quantitative study was to determine if there 

was a significant difference among gifted middle school students’ mathematics Criterion 

Referenced Competency Test (CRCT) scores based on the students’ gifted identification 

by creativity as compared to mental ability in each of the grade levels six, seven, and 

eight. This chapter includes descriptive data of the population sample, examinations of 

statistical results for each research question, as well as auxiliary findings.

Descriptive Statistics

Sample

The sample of this study was extracted from a population of 1,155 gifted- 

identified middle school students in a middle-Georgia county. Due to the county’s 

formatting of its student information system, Infinite Campus, the sample could not be 

directly culled and identified by the researcher. Thus, the gatekeeper of the county’s 

student data—the Director of Technology Services, Assessment, and Accountability— 

provided all necessary data for determining the sample and it was in turn manipulated 

using Microsoft Excel. From the given population, no student’s record was incomplete 

and all students who met the criteria for being a sample in this study were included, 

which aided in the randomization of the sample. According to the purpose of this study, 

only two groups of students were identified for the sample of participants. The first

62
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group, Group 1, consisted of students identified as gifted based on the criteria of mental 

ability, achievement, and motivation; those students were termed as “high mental ability” 

students of which there were 152. The second group, Group 2, was comprised of 

students who were identified as gifted based on the criteria of creativity, achievement, 

and motivation; those students were termed as “highly creative” students of which there 

were 559. Both groups comprised a total sample size of 711 and both groups shared the 

common criterion of achievement and motivation. The only difference between the two 

groups, as shown in Figure 4, was that high mental ability students possess the criterion 

of mental ability, but not creativity, while the highly creative students possess the 

criterion of creativity, but not mental ability.

Figure 4 Description of the Sample

Population 

N =  1,155
Gifted Identification Criteria

Sample 

n = 711

Mental

Ability
Creativity Achievement Motivation

Group 1:

High Mental Ability
V V V n =  152

Group 2: 

Highly Creative
V V V n = 559

Figure 4. Criterion representing Group 1 and Group 2 specific gifted identification.
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Although the independent variables, Group 1: High Mental Ability and Group 2: 

Highly Creative, henceforth referenced as Group 1 and Group 2 respectively, were vastly 

different in size, demographic gender representation within-grades was somewhat equal; 

however, as the grade level increased, gender equity slightly decreased. The sixth grade 

sample (n = 257) was comprised of 126 females and 131 males, the seventh grade sample 

(n = 222) contained 106 females and 116 males, and the eighth grade sample (n = 232) 

consisted of 122 females and 110 males, as delineated in Table 3.

Table 3

Participant Demographics by Grade

Gender

Grade 6 Grade 7 Grade 8

Females 126(49%) 106 (48%) 122 (53%)

Males 131 (51%) 116(52%) 110(47%)

Total 257 222 232

The demographics for the independent variables, Group 1 and Group 2, were 

analyzed, and for every grade level, males outnumbered females in Group 1—high 

mental ability. Additionally, as the grade level increased, the percentage of males in 

Group 1 also increased, even though the total number o f male participants decreased. 

Further analysis of demographics underscored variances between and among the 

independent variables. For the highly creative Group 2 students, females outnumbered
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males in seventh and eighth grade, but not in sixth grade. Female to male ratios were 

relatively equal for Group 1 and Group 2 in the sixth grade, as well as for Group 2 for 

seventh grade; however, female to male ratios for Group 1 in seventh grade, as well as 

Group 1 and Group 2 in eighth grade, were rather unequal, as indicated in Table 4. For 

the unequal groups, Group 1 was comprised of a preponderance of males while Group 2 

was predominantly females.

Table 4

Participant Demographics by Independent Variables

Gender

Grade 6 Grade 7 Grade 8

Group Group 1 Group 2 Group 1 Group 2 Group 1 Group 2

Females 25 (49%) 101 (49%) 22 (38%) 84 (51%) 16 (37%) 106 (56%)

Males 26 (51%) 105 (51%) 36 (62%) 80 (49%) 27 (63%) 83 (44%)

Total 51 206 58 164 43 189

Note. Group 1 = High Mental Ability; Group 2 = Highly Creative

The independent variables were determined by students’ gifted identification 

criteria and both groups shared the criteria of achievement and motivation but differed by 

the criteria of mental ability and creativity. Thus, Group 1 students possessed the criteria 

of mental ability, achievement, and motivation whereas Group 2 students possessed the 

criteria of creativity, achievement, and motivation; from the total population of gifted 

students, all students who met the criteria for Group 1 and Group 2 were included in the
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study. Excluded from the study were students who qualified as gifted based upon any 

other combination where both criteria o f mental ability and creativity were shared, such 

as: a) mental ability, achievement, and creativity; b) mental ability, creativity, and 

motivation; and c) mental ability, creativity, achievement, and motivation. For the 

selected sample of this study, no gifted identification data were missing from Group 1 or 

Group 2; therefore, no gifted student who met the criteria for this study was excluded. 

Furthermore, all data for the dependent variable, 2014 CRCT math scores, were available 

for all participants.

Group 1—High Mental Ability Students

Participants from Group 1 were selected based upon meeting the gifted- 

identification criteria of mental ability, achievement, and motivation. Because mental 

ability is the criterion that differentiates Group 1 from Group 2, that criterion will be 

examined. To qualify as gifted by the criterion of mental ability, a student must score at 

or above the 96th percentile on at least one component o f a nationally normed test of 

mental ability. The test of choice for the county in which this study was conducted is the 

Cognitive Abilities Test (CogAT); however, the Otis-Lennon School Ability Test 

(OLSAT), Slosson Intelligence Test, and Naglieri Non-Verbal Ability Test (NNAT) are 

also accepted. Of the 51 sixth graders in Group 1, 48 met the criteria for mental ability as 

assessed by the CogAT, 1 student met the criteria as assessed by the OLSAT, and 1 

student met the criteria as assessed by the Slosson Intelligence Test. Of the 58 seventh 

graders in Group 1,56 met the criteria for mental ability as assessed by the CogAT, 1 

student met the criteria as assessed by the OLSAT, and 1 student met the criteria as
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assessed by the NNAT. Of the 43 eighth graders in Group 1, 42 met the criteria for 

mental ability as assessed by the CogAT and 1 student met the criteria as assessed by the 

OLSAT. Although the CogAT is the mental ability test of choice, the use of multiple 

mental ability tests is due in part to the fact that the county in which this study was being 

conducted is highly transient due to its proximity to a military base, and federal law 

permits students in military families to receive reciprocity which allows test scores from 

other counties and states to be accepted.

Because the CogAT is the primary mental ability test used by the county in which 

this study was conducted, 147 out of 152 (96%) of the students were identified as gifted 

by the criterion of high mental ability per the CogAT, and because many students earned 

qualifying scores in multiple components of the CogAT, the sample size is indicated by 

grade level, not by individual test components within grade levels; see Table 5. In sixth 

grade, the highest mean and lowest standard deviation (x = 97.92; s = 1.10) was in the 

non-verbal (i.e. spatial reasoning) component, and the second highest mean and standard 

deviation (x = 97.70; s=  1.13) was in the quantitative (i.e. mathematics) component. In 

seventh grade, the highest mean and standard deviation (x = 98.00; s = 1.23) was in the 

non-verbal component, but the second lowest mean and second highest standard 

deviation (x = 97.56; 5=1.16) was in the quantitative component. For the eighth grade, 

the highest mean and lowest standard deviation (x = 98.00; s = 1.20) was in the verbal 

component, followed closely by quantitative and non-verbal means and standard 

deviations of (x = 97.90; s = 1.21) and (x = 97.86; s = 1.33) respectively. While mental
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ability averages across components were relatively similar, sixth and seventh grades had 

higher math averages that eighth grade.

Table 5

Descriptive Statistics—Group 1 Mental Ability Test Percentiles

CogAT Verbal CogAT Quantitative CogAT Non-Verbal1 CogAT Total

Grade 6 ( n == 48)

X 97.60 97.70 97.92 97.50

s 1.27 1.13 1.10 1.14

Grade 7 (n = 56)

X 97.82 97.56 98.00 97.21

s 1.02 1.16 1.23 1.03

Grade 8 (n = 42)

X 98.00 97.90 97.86 97.83

s 1.20 1.21 1.31 1.20

Note. Group 1 = High Mental Ability; x = mean; .v = standard deviation

For the five Group 1 participants not assessed using the CogAT, their results 

were: a) 1 sixth grade student assessed by the OLSAT and 1 sixth grade student assessed 

by Slosson with both scores at the 99th percentile, which yielded means and standard 

deviations (x = 99.00; 5 = 0.00); b) 1 seventh grade student assessed by the OLSAT and 1 

seventh grade student assessed by NNAT with both scores at the 96th percentile, which



69

yielded the same mean and standard deviation (x = 96.00; s = 0.00); and c) 1 eighth grade 

student assessed by the OLSAT with a score at the 96th percentile, which also yielded a 

mean and standard deviation (x = 96.00; 5 = 0.00).

Within the Group 1 data, two students had two scores from different mental 

ability tests. The gifted program for the county in which this study was conducted 

permits retesting—upon parent request—every two years for students who did not qualify 

on previous attempts, and on occasion, students are permitted to retest within days if then- 

test scores are borderline acceptable and parental consent is provided. Once students 

qualify for the gifted program, they remain in the program as long as they maintain at 

least a 70 average on a 100-point scale for each class in which they are enrolled. For this 

study, when a student had more than one test score, due to the aforementioned re-testing 

option, the higher score was included since it was the score that legitimized student entry 

into the gifted program; no student had more than two test scores for each qualifying 

criterion. The two-score issue only occurred twice in Group 1 for one sixth grader and 

one eighth grader; the students did not qualify by any component of the CogAT, but 

reassessment using the OLSAT yielded satisfactory scores of 99 and 96 for the sixth and 

eighth grader, respectively. The totality of evidence represents the similarities between 

and among Group 1 students with high mental ability.

Group 2—Highly Creative Students

Participants from Group 2 were selected based upon meeting the gifted- 

identification criteria of creativity, achievement, and motivation. Because creativity is 

the criterion that differentiates Group 2 from Group 1, that criterion will be examined.
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To qualify as gifted by the criteria of creativity, a student must score at or above the 90th 

percentile on at least one component of a nationally normed test of creativity. The 

primary test of choice for the county in which this study was conducted is the Torrance 

Test of Creative Thinking (TTCT) Form A or Form B, while the secondary test of choice 

is the Hawthorne Gifted Evaluation Scale (HGES); however, the Renzulli Rating Scales 

is also accepted. Of the 206 sixth graders in Group 2, 134 met the criteria for creativity 

as assessed by the TTCT Form A, 68 students met the criteria as assessed by the TTCT 

Form B, 1 student met the criteria as assessed by the HGES, and 3 students met the 

criteria as assessed by the Renzulli Rating Scales. Of the 164 seventh graders in Group 2, 

105 met the criteria for creativity as assessed by the TTCT Form A, 53 students met the 

criteria as assessed by the TTCT Form B, and 6 students met the criteria as assessed by 

the HGES. No seventh graders were assessed for creativity using the Renzulli Rating 

Scales. Of the 189 eighth graders in Group 2, 125 met the criteria for creativity as 

assessed by the TTCT Form A, 53 students met the criteria as assessed by the TTCT 

Form B, 9 students met the criteria as assessed by the HGES, and 2 students met the 

criteria as assessed by the Renzulli Rating Scales.

With the TTCT as the primary creativity test of choice used by the county in 

which this study was conducted, 538 out of 559 (96%) students were identified solely by 

that test. Descriptive statistics for the TTCT and the HGES—the secondary creativity 

test of choice—are provided in Table 6 and for all three grade levels, both forms of the 

TTCT yielded similar means and standard deviations; however, the HGES was not 

consistent across grade levels.
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Table 6

Descriptive Statistics—Group 2 Creativity Test Percentiles

TTCT Form A TTCT Form B HGES

Grade 6 (n= 134) (n = 68) (n = 1)

X 93.91 93.97 96.00

s 3.52 3.47 0.00

Grade 7 (n= 105) (n = 53) (n = 6)

X 95.07 94.00 90.83

s 3.39 3.59 2.04

Grade 8 (n = 125) (n = 53) (n = 9)

X 94.50 94.62 90

s 3.472 3.532 0.00

Note. Group 2 = Highly Creative; x = mean; s = standard deviation

Of the total sample of 559 Group 2 participants, 9 were assessed using the 

Renzulli Rating Scales, an alternate assessment o f choice accepted by the county in 

which this study was conducted, and their results were: a) 3 sixth grade students with 

scores of 90, 90, and 99, which yielded a mean and standard deviation of (x = 92.67; s = 

4.61), and b) 6 eighth grade students all with scores of 90, which yielded a mean and 

standard deviation of (x = 90.00; s = 0.00).

Like the two students in Group 1 who had two scores for the criterion of mental 

ability, 17 students from Group 2 had two scores from different creativity tests. Students
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with two creativity test scores occurred 4 times in the sixth grade, 6 times in the seventh 

grade, and 7 times in the eighth grade. The higher score for each student was used in this 

study.

Group 1 and Group 2— Achievement and Motivation

Having scrutinized the differences between the independent variables, inspecting 

the similarities was warranted. Both groups were comprised of students who were 

identified as gifted based on the same criteria o f achievement and motivation. For gifted 

identification in the criterion of achievement, students must have scored 90 or higher on a 

nationally normed test of achievement; the preferred test for the county in which this 

study was conducted is the Iowa Test of Basic Skills (ITBS) followed by the Stanford 

Achievement Test (SAT-10). Since both groups of this study share the common gifted 

identification criteria of achievement and motivation, and because the focus of this study 

was on mathematics, math scores of the ITBS and SAT-10 were analyzed. For each 

grade six through eight, Group 1 and Group 2 means and standard deviations are 

displayed in Table 7. Group 2 math achievement scores surpassed Group 1 for SAT-10 

in sixth and seventh grade, but not eighth grade; conversely, Group 1 math achievement 

scores usurped Group 2 for the ITBS in all three grades.
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Table 7

Descriptive Statistics—Group 1 and Group 2 Math Achievement Scores

ITBS Math SAT-10 Math

Group 1 Group 2 Group 1 Group 2

Grade 6 (n = 44) (n  = 163) (n= 7) (n = 39)

X 91.93 88.16 87.43 90.64

s 15.38 13.75 6.11 9.14

Grade 7 (n = 45) (n = 105) (n = 6) (n = 53)

X 94.49 88.27 82.33 88.26

s 6.14 13.43 10.95 8.42

Grade 8 (n = 27) (n=  101) ( n = l l ) (n = 66)

X 91.04 85.87 91.72 89.00

s 9.99 12.10 9.10 10.02

Note. Group 1 = High Mental Ability; Group 2 = Highly Creative; x = mean; 5  = standard deviation

For the sixth grade students in Group 1, no math achievement scores were missing 

and all students were assessed via the preferred test identified in Table 7. However, for 

the sixth grade students in Group 2, two did not have math achievement scores, they met 

the gifted criterion for achievement based upon acceptable reading scores, and two 

additional students met the gifted criterion for achievement based upon another math 

achievement score; the name of the alternate achievement test was not provided—the 

county simply titled the column in which the alternate scores were listed as
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“Achievement Other Test.” The two students identified by “other” tests had math 

achievement scores of 87 and 93 which yielded a mean and standard deviation of (x = 

90.00; 5 = 4.24). One seventh grade student from Group 1 was assessed by another 

achievement test and scored a 94 while four Group 2 students were assessed by another 

achievement test and yielded a mean and standard deviation of (x = 86.75; 5=11.75), and 

two Group 2 students did not have math achievement scores—they met the gifted 

criterion for achievement based upon acceptable reading scores. Additionally, in the 

eighth grade, three students did not have math achievement scores, two from Group 1 and 

one from Group 2; they met the gifted criterion for achievement solely upon acceptable 

reading scores. Even though seven students from all three grades were missing math 

achievement scores, they were not excluded from the study because they rightfully met 

the gifted criterion for achievement based upon acceptable reading scores and they all 

had data for the dependent variable, math CRCT scores. Of the eighth graders with 

“other” achievement test scores, three represented Group 1 and yielded a mean and 

standard deviation of (x = 92.675; s=  10.12), and 19 represented Group 2 with a mean 

and standard deviation of (x = 70.95; s = 21.41). It was noteworthy that out of the 19 

aforementioned students in Group 2, only four of those students met the gifted criterion 

for achievement based upon math achievement scores; even so, all Group 1 and Group 2 

gifted middle school students with 2014 math CRCT scores were included in the study.

Not only did Group 1 and Group 2 students share the common gifted 

identification criterion of achievement, they also shared the gifted identification criterion 

of motivation. The multidimensional Hawthorne Gifted Evaluation Scale (HGES) rates
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creativity and motivation (McCamey & Arthaud, 2009), and it is the instrument of choice 

for the county in which this study was conducted, especially for students identified in 

elementary school. HGES motivation scores must be at least 90. For students identified 

as gifted during their latter middle school years, the grade point average (GPA) is used 

instead of the HGES; GPAs must be 3.5 or higher. For this study, student GPAs were 

less frequently used since 87% of the participants were identified prior to middle school 

or early-on in their middle school years when an insufficient number of grades would not 

have established a valid representation of motivation based upon GPA. In terms of 

motivation, Group 1 and Group 2 had very similar results; Table 8 displays Group 1 and 

Group 2 motivation scores based upon HGES and GPA.
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Table 8

Descriptive Statistics—Group 1 and Group 2 Motivation Scores

HGES GPA

Group 1 Group 2 Group 1 Group 2

Grade 6 (n = 50) ( n = 202) (n = 0) (n -  1)

X 96.72 96.13 4.00

5 2.44 2.71 0.00

Grade 7 (n = 56) (n = 151) (n = 2) ( n = l l )

X 96.35 95.28 4.00 3.90

5 2.68 8.31 0.00 0.15

Grade 8 (n = 35) (n = 163) (n = 8) (n = 24)

X 96.09 95.55 3.90 3.82

5 2.52 2.93 0.18 0.21

Note. Group 1 = High Mental Ability; Group 2 = Highly Creative; x = mean; s = standard deviation

Although most o f the student motivation data was represented by the HGES 

(92%), followed by student GPA (6%), eight students met the gifted criterion for 

motivation based upon “other motivational” scores. In the sixth grade, one Group 1 

student scored a 97 while three Group 2 students yielded a mean and standard deviation 

of (x = 91.00; 5=1.73). One seventh grade student from each group was assessed using 

an “other” motivational score; the Group 1 student scored a 99 while the Group 2 student 

scored a 90. For the eighth grade, only two Group 2 students were assessed by “other”
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motivational instruments and both students scored 90. In total, no motivational data was 

missing and no students were excluded.

The disaggregation of Group 1 and Group 2 data in terms of mental ability, 

creativity, achievement, and motivation evidenced the similarities and differences 

between and among the groups. Further analysis of data based upon the dependent 

variable, math CRCT scores, ensues.

Statistical Results

The dependent variable, 2014 math CRCT scores, is categorized into three levels 

based on scale scores as follows: a) scores below 800 represent students not meeting state 

standards, b) scores of 800-849 represent students meeting state standards, and c) scores 

equal to or greater than 850 represent students exceeding state standards. For the entire 

sample of gifted students, all students scored above 800 and therefore met or exceeded 

state standards; however, further analysis of students’ scores indicated large disparities 

between groups when examining between-group percentages of students meeting state- 

level standards versus exceeding state-level standards. As indicated in Table 9, for all 

three grades, Group 1 students had higher percentages of students exceeding state 

standards while Group 2 had the complementary percentage meeting state standards. The 

between-group difference for sixth grade was 15%, seventh grade was 8%, and eighth 

grade was 10%.
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Table 9

Descriptive Statistics—Math CRCT Scores Levels

Math CRCT Scores

Grade 6 Grade 7 Grade 8

Group 1 Group 2 Group 1 Group 2 Group 1 Group 2

Meet 2 (4%) 40 (19%) 9 (16%) 40 (24%) 0 (0%) 19(10%)

Exceed 48 (96%) 166 (81%) 49 (84%) 124 (76%) 43 (100%) 170 (90%)

Note. Group 1 = High Mental Ability, Group 2 = Highly Creative

The scores that determine whether students meet or exceed state standards are the 

same for all grade levels—800 to meet and 850 to exceed. The maximum CRCT math 

scores for the grade levels vary; the maximum math score for sixth grade is 990 whereas 

the maximum math score for seventh and eighth grade is 950. The Georgia Department 

of Education 2014 CRCT Score Interpretation Guide stated that “variations in test 

characteristics and student performance from one administration to the next may result in 

different upper limits for each grade and content area; however, scores above 900 

generally indicate exceptional performance” (p. 4). Without further explanation from the 

Georgia Department of Education, variations in the maximums for the math CRCT scores 

were accepted. Students’ scores ranged from 811-990 with maximum scores of 990 for 

sixth grade, and a maximum score of 950 for seventh and eighth grades. As evidenced in 

Table 10, Group 1 and Group 2 had equal maximum scores in sixth and eighth grade 

whereas in the seventh grade, Group 1 had a lower maximum score than Group 2.
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However, for all three grades, minimum scores were consistently lower for Group 2 

students.

Table 10

Descriptive Statistics—CRCT Scores

Math CRCT Scores

Grade 6 Grade 7 Grade 8

Group 1 Group 2 Group 1 Group 2 Group 1 Group 2

Minimum 830 811 822 815 853 818

Maximum 990 990 929 950 950 950

Median 891 878 873 861 888 876

X 900 877 874 864 892 880

s 38.23 31.79 25.35 23.75 21.41 24.69

Note. Group 1 = High Mental Ability, Group 2 = Highly Creative; x = mean; s = standard deviation

Also verified in Table 10 is the higher medians and means in Group 1 across all 

grade levels; however, the large standard deviations indicate a wide spread of scores 

across Group 1 and Group 2.

Inferential Statistics

Before inferences about the performances of Group 1 and Group 2 on math CRCT 

scores could be made, Field (2009) posited that inferential statistical analyses were 

necessaiy, and either an independent parametric t-test or a non-parametric Mann-Whitney 

would be necessary to answer the research questions since they were comparing means



between two groups. Additionally, Field (2009) stated that assumptions of normality per 

the Shapiro-Wilk Test and Levene Test o f Homogeneity of Variance were necessary, in 

conjunction with visual inspection of histograms, P-P plots, and Q-Q Plots. To run the 

required tests, data was transferred from Microsoft Excel to SPSS, and all results were 

based up SPSS output.

Prior to data entry, examination of the math CRCT scores revealed a peculiar 

deduction in the points reduced for each incorrect problem. It would be expected that 

incorrect answers would reduce scores by a negative linear regression, especially for a 

state standardized test that ties directly to teacher accountability and student progression 

to the next grade level in 3rd, 5th, and 8th grades. However, closer inspection revealed 

inconsistencies in points deducted for each problem across all three grade levels. For 

example, in sixth grade, the first incorrect answer reduced the score by 31 points, the 

second incorrect answer reduced the score by 25 points, and third incorrect answer 

reduced the score by 15 points. Figure 5 represents the erratic deduction of points for 

each problem missed across all three grade levels; Appendix C displays the data in list 

format.
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Math CRCT Score Deductions Per Problem
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Figure 5. Line graph representing inequity in the number of points deducted for each 

problem missed on math CRCT.

While the data in Figure 5 evidences inconsistencies that may affect the normality 

of the dependent variable, math CRCT scores, Field’s (2009) aforementioned 

assumptions of normality ensued and served as the basis for determining normality. 

Visual inspection of the histograms for all three grades indicated slight positive skewness 

and kurtosis for sixth and seventh grades while eighth grade showed more kurtosis than 

skewness. The P-P Plots and Q-Q Plots for all three grades revealed points of deviation 

from the expected normal line; again, eighth grade was the least deviant from normal; 

however, all three grades yielded visually non-normal graphs. As shown in Table 11,
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assumptions of normality were statistically calculated and all results for the Shapiro-Wilk 

Test analysis were significant, which indicated that the math CRCT scores were not 

normally distributed. For the Levene Test analysis, all results were not significant which 

indicated that the variances were not significantly different and the assumption of 

homogeneity of variance was tenable.

Table 11

Assumptions o f  Normality—Math CRCT Scores

Test of Normality Test of Homogeneity of Variance

Shapiro-Wilk Statistic Significance Levene Statistic Significance

Grade 6 D (257) = 0.94 p< .001  F(l, 255) = 1.64 p  = . 201

Grade 7 D (222) = 0.97 /?<.001 F(l, 220) = 0.28 p  = . 600

Grade 8 D (232) = 0.98 />=.005 F(l, 230) = 1.18 ^  = .278

Note. Assumptions o f normality met when Shapiro-Wilk yields p  > .05. Assumptions of homogeneity of 
variance met when Levene Statistic yields p  > .05 (Field, 2009).

Since the data was not normal, and the assumption of homogeneity of variance 

was met, a non-parametric Mann-Whitney statistical test was necessary to answer the 

research questions. Moreover, Field (2009) suggested that the median is more 

appropriate than the mean for the non-parametric Mann-Whitney Test; thus, the median 

was used to report the following results.

The first research question for this study was, when using sixth grade math CRCT 

scores, how do students who qualify for gifted programs based on the component of
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creativity compare to students who qualify based on the component of mental ability?

For all sixth grade students who qualified as gifted based upon the criterion for Group 1 

and Group 2, there was a significant difference in their math CRCT scores. The math 

CRCT scores for sixth grade Group 1 students (Mdn = 891) differed significantly from 

the math CRCT scores for sixth grade Group 2 students {Mdn = 878), U= 3374.50, 

z = -3.91,p  < .001, r = -.244. Although there was a significant difference between Group 

1 and Group 2, the effect size was small indicating the significant difference was not 

pronounced.

The second research question for this study was, when using seventh grade math 

CRCT scores, how do students who qualify for gifted programs based on the component 

of creativity compare to students who qualify based on the component of mental ability? 

For all seventh grade students who qualified as gifted based upon the criterion for Group 

1 and Group 2, there was a significant difference in their math CRCT scores. The math 

CRCT scores for seventh grade Group 1 students (Mdn = 873) differed significantly from 

the math CRCT scores for seventh grade Group 2 students (Mdn = 861), U= 3672.50, 

z = -2.58,/? = .010, r = -.173. The small effect size indicates that there was a minimal 

difference between both groups of students.

The third research question for this study was, when using eighth grade math 

CRCT scores, how do students who qualify for gifted programs based on the component 

of creativity compare to students who qualify based on the component of mental ability? 

For all eighth grade students who qualified as gifted based upon the criterion for Group 1 

and Group 2, there was a significant difference in their math CRCT scores. The math



CRCT scores for eighth grade Group 1 students {Mdn = 888) differed significantly from 

the math CRCT scores for eighth grade Group 2 students {Mdn = 876), U = 2809.00, 

z  = -3.168, p  = .002, r = -.208. The small effect size indicates that the difference between 

both groups of students was not prominent.

The results of the analyses for determining the answers to all three research 

questions revealed that there were statistically significant differences in math CRCT 

scores between Group 1 and Group 2 in sixth, seventh, and eighth grades. However, all 

three grade levels had small effect sizes which indicate that while the groups were 

different, they were not extremely different. Table 12 displays the statistical results of 

the Mann-Whitney Test and the effect sizes.

Table 12

Inferential Statistics—Mann-Whitney Test

Test Statistic z-score Significance Effect Size

Grade 6 £/= 3374.50 z  = -3.91 /?<.001 r = -.244

Grade 7 U= 3672.50 z = -2.58

oi-H

oII r  = -.173

Grade 8 U= 2809.00 z = -3.168 p  = .002 r = -.208

Note: Statistically significant differences present when Mann-Whitney test statistic yields p  < .05.

A concluding addendum to this chapter includes the results of the unpublished 

pilot study conducted for this study. The pilot study consisted o f a sub-sample of this 

study’s population and revealed no statistically significant difference between gified 

students who were identified as gifted based on mental ability, achievement, and
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motivation versus those who were identified as gifted based on creativity, achievement, 

and motivation. One of the causes of the variations in results between the pilot study and 

this study may have been due to the pilot study’s smaller, equal sample of students who 

represented homogenous social strata of a non-Title 1 school. For the pilot study, the 

dependent variable, math CRCT scores, was normal and the parametric independent t-test 

results showed that on average, students who qualified for gifted by mental ability, 

achievement, and motivation (M= 902.69, SE = 6.875) did not differ significantly from 

students who qualified for gifted by creativity, achievement, and motivation (M=  896.03, 

SE = 5.986). This difference was not significant t (62) =.730, p  = .468 and represented a 

small-sized effect, r = .092. The Cl for the difference was [-11.567,24.880]. 

Additionally, the pilot study included a much smaller sample of 64 students with equal 

group sizes—32 students each for Group 1 and Group 2. The small randomly selected 

homogeneous sample, equal group sizes, and normal distribution of data may have 

contributed to the variation in the results of the pilot study as compared to this study.

Summary

The purpose of this study was to determine if there was a significant difference 

among gifted middle school students’ math CRCT scores based on the students’ gifted 

identification by creativity as compared to mental ability in each of the grade levels six, 

seven, and eight. Because the math CRCT scores for all three grade levels represented 

non-normal data, the non-parametric Mann-Whitney statistical test was used for each 

grade level to determine whether Group 1 and Group 2 were significantly different. For 

all three grade levels, high mental ability gifted students—Group 1—outperformed their
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counterparts, highly creative gifted students—Group 2, and the groups differed 

significantly; however, effect sizes for all three grades represented a small effect.



CHAPTER 5

DISCUSSION, CONCLUSIONS, LIMITATIONS, AND IMPLICATIONS

Introduction

The purpose of this non-experimental quantitative study was to determine if there 

was a significant difference among gifted middle school students’ mathematics Criterion 

Referenced Competency Test (CRCT) scores based on the students’ gifted identification 

by creativity as compared to mental ability in each of the grade levels six, seven, and 

eight. This chapter provides a summary of the study, conclusions, and recommendations 

for future research.

Summary

The primary purpose of this quantitative study was to determine if there was a 

significant difference among gifted middle school students’ math CRCT scores based on 

students’ gifted identification by mental ability versus creativity. The sample was 

comprised of 711 central-Georgia middle school gifted students, which included 257 

sixth grade students, 222 seventh grade students, and 232 eighth grade students from five 

Title 1 schools and three non-Title 1 schools. The school system’s Director of 

Technology Services provided the students’ archival data via Microsoft Excel from 

which the descriptive statistics of the independent variables were extrapolated. For 

inferential statistical analysis, all data was converted from Microsoft Excel into SPSS 

software where those who qualified as gifted by mental ability, achievement, and 

motivation were coded as l ’s and those who qualified as gifted by creativity,

87
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achievement, and motivation were coded as 2’s. Assumptions of normality were 

assessed, the data was not normal, and the statistical test for analysis was the non- 

parametric Mann-Whitney. The results of the statistical analyses of the three research 

questions are as follows:

1. Sixth grade students who qualified for the gifted program based on the criteria 

of mental ability, achievement, and motivation (Group 1) differed significantly 

from their counterparts who qualified based on the criteria of creativity, 

achievement, and motivation (Group 2).

2. Seventh grade students who qualified for the gifted program based on the 

criteria of mental ability, achievement, and motivation (Group 1) differed 

significantly from their counterparts who qualified based on the criteria of 

creativity, achievement, and motivation (Group 2).

3. Eighth grade students who qualified for the gifted program based on the 

criteria of mental ability, achievement, and motivation (Group 1) differed 

significantly from their counterparts who qualified based on the criteria of 

creativity, achievement, and motivation (Group 2).

Conclusions

The totality of evidence provided in the review of the literature, as well as the 

results o f the pilot study, suggested that high mental ability gifted students and highly 

creative gifted students are not statistically significantly different. However, this study 

did not yield similar results. For each grade level, data was not normally distributed, and 

the statistical test o f choice was the non-parametric Mann-Whitney. The test results were
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starkly different from the pilot study as well as previous research, such as Kim’s (2005) 

meta-analysis of 100 articles comparing high mental ability and creatively gifted students 

that yielded a small positive correlation between the high mental ability gifted students 

and highly creative gifted students. With a pilot study and literature review that 

suggested the independent variables were somewhat comparable, the unequivocally 

contrasting results of this study justified contemplation.

Threats to external validity were reduced via the large sample used and inclusion 

of all students who met the criteria. However, group sizes in this study were highly 

dissimilar—and unavoidable—based upon state-mandated gifted identification 

procedures. To qualify as gifted by the criterion of mental ability, students must score at 

or above the 96th percentile on a nationally normed test o f mental ability; however, to 

qualify by the criterion of creativity, students only need to score at or above the 90th 

percentile on nationally normed test of creativity. The 6% delta in group identification 

unmistakably increased the number of creatively gifted students versus high mental 

ability gifted students. Group 1 was comprised of 152 students who qualified as gifted 

based on the criteria of mental ability, achievement, and motivation, while Group 2 was 

comprised of 559 students who qualified as gifted based on the criteria of creativity, 

achievement, and motivation.

With over three times as many highly creative gifted students as high mental 

ability gifted students in this study, consideration for the educational experiences of 

creatively gifted students is necessary. While highly creative gifted students represent 

the majority of the gifted population, they exemplify the minority of the population of
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teachers’ positive perspectives. As such, Beghetto (2010) posited that teachers laud the 

concept of creativity, but not the creative child. Creatively gifted students in this study 

were statistically significantly different from the high mental ability gifted students, but 

they all met or exceeded expectations on the state-mandated test—the standard by which 

teachers are judged and held accountable.

Standardized test scores have become a permanent fixture in modem day 

education, and this phenomenon highlights the importance of teachers’ understanding of 

creatively gifted students. Evidence from this study revealed that creatively gifted 

students as a whole did not score as high as their counterparts; however, it is also 

noteworthy that the top score in the seventh grade belonged to a highly creative student. 

While this study contradicted much of what was cited in the review of literature, it gives 

credence to what many teachers already perceive about creatively gifted children. Hence, 

the tensions that exist due to teachers’ perceptions must be curtailed, and continued 

research in terms of the creatively gifted child must continue.

Limitations

While the results of this study contradicted much of the research, the results added 

to the body of knowledge. However, there were limitations. First, the sample did not 

include all gifted students. Students who qualified as gifted by the three criterion of 

mental ability, achievement, and motivation were included, as well as students who 

qualified as gifted by the three criterion of creativity, achievement, and motivation. 

Students who qualified as gifted by all four criterion—mental ability, creativity, 

achievement, and motivation—were excluded from the study. Also excluded from the
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study were students who qualified as gifted by any other combination of three out of four 

criterion, such as a) mental ability, achievement, and creativity; b) mental ability, 

creativity, and motivation; and c) mental ability, creativity, achievement, and motivation. 

Excluding those students strengthened the comparison between highly gifted and highly 

creative students, but it weakened the generalizability of the study.

Second, participants live in a military town where students are transient. Thus, 

the frequency in which gifted military students must be tested may have caused some 

students not to test well and not be identified as gifted; therefore, some gifted students 

may have inadvertently not been included in the study.

Third, although all core content areas are assessed on the CRCT, math and 

Language Arts are the only two subjects students must pass on the CRCT during gate 

years—grades three five, and eight. This study only investigated math scores which 

narrowed the scope and generalizability.

Fourth, with a preponderance of evidence in the review of literature indicating 

that high mental ability and highly creative gifted students perform at similar levels, the 

contrasting results of this study cause one to consider the rationale for the significant 

difference between the groups. An inspection of the table in Appendix C provides 

evidence that CRCT point deductions per problem missed did not represent a negative 

linear regression—missing one problem can cause point deductions that range from 31 

points per problem to only 1 point per problem. As such, the two groups’ scores could 

appear to be very different when in actuality one group only missed one more problem 

than the other. A representation of the inconsistencies for each grade follows.
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In the 6th grade, if Group 1 missed no problems and Group 2 missed one problem, 

there would be a 31-point delta between the groups; however, if Group 1 missed seven 

problems and Group 2 missed eight problems, there would only be a 6-point delta 

between the groups. Likewise in 7th grade, if Group 1 missed no problems and Group 2 

missed one problem, there would be a 21-point delta between the groups; however, if 

Group 1 missed seven problems and Group 2 missed eight problems, there would only be 

a 5-point delta between the groups. Similarly in 8th grade, if Group 1 missed no problems 

and Group 2 missed one problem, there would be a 13-point delta between the groups; 

however, if Group 1 missed seven problems and Group 2 missed eight problems, there 

would only be a 4-point delta between the groups. Such disparities in point deductions 

could make groups seem vastly different based on points, when in actuality, they are only 

different by the fact that one group only missed one more problem than the other.

Implications

This study proposed ideas for future research in three ways. First, the 

contradictory results of this study and the research in the review of literature indicated the 

inconclusive relationship between high mental ability gifted students and highly creative 

gifted students. Therefore, further research might provide insight into possible 

confounding variables that could explain a portion of the inconsistencies among research 

studies.

Second, if the majority of gifted students tend to be highly creative, then efforts 

must be made to inform educators about the nature of the highly creative child so as to 

diminish the negative perspectives that teachers engender. Perhaps through professional



93

development, educators could be more cognizant of how to teach highly creative gifted 

children in terms of implementing curricular and classroom endeavors that promote 

divergent thinking and problem solving.

Third, if creative thinking continues to be valued as a component of 21st century 

learning, then the creative thinkers must also be valued—in all content areas. Thus, 

future investigations of high mental ability and highly creative gifted children in all 

content areas are justified, especially in writing and problem solving, since they are 

highly creative processes.

If Plucker’s (1999) results, which showed divergent thinking to be a better 

predictor of adult creative achievement than IQ scores by threefold, continues to hold 

true, and if highly creative gifted students continue to represent the majority of gifted 

students, then highly creative gifted students need a voice. Even though the highly 

creative gifted students did not fare as well as their high mental ability counterparts in 

this study, both groups must be granted educational opportunities to maximize their 

learning potential. In the words of Callahan and Miller (2010), “academic activists” and 

“problem solving innovators” must be appropriately educated; thus, teachers and gifted 

coordinators must respond to the clarion call of richly instructing diverse gifted students.

Overall Summary

Every child has a gift, and children’s’ gifts vary. For the high mental ability and 

highly creative gifted children of this study, their intellectual gifts appear to be different 

in terms of math CRCT scores; however, this is contrary to the majority of the research 

posited in the review of literature, and discrepancies in the CRCT point deductions may
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be a contributor to the contradictory finding of this study. As such, future research 

should continue to determine possible reasons for disparities within the dependent 

variable and for the benefit of better understanding and meeting the needs of both high 

mental ability and highly creative gifted children. No student, no matter his or her gift, 

should be marginalized, and educators must be empowered with knowledge and 

understanding of the uniqueness of gifted child in order to foster their contributions to 

producing, creating, and innovating in the 21st century.
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APPENDIX B

GEORGIA DEPARTMENT OF EDUCATION GIFTED EDUCATION ELIGIBILITY

Georgia Department o f  Education

• In option A and B, information shall be gathered in each of the four categories.
•  At least one o f the criteria must be met by a score on a GaDOE approved nationally normed- 

referenced test.
•  Any data used to establish eligibility in one category shall not be used to establish eligibility in 

another category.
•  If a rating scale is used to evaluate creativity, a rating scale shall not be used to evaluate 

motivation. If  a rating scale is used to evaluate motivation, a rating scale shall not be used to 
evaluate creativity.

• Any piece of information used to establish eligibility shall be current within two years.
• Local school systems must establish policies in regards to the use of data gathered and analyzed

by private entities.________________________________________________________________

Category Option A Option B
Student mnst have a 
qualifying score in the mental 
ability AND achievement 
categories.

Student mnst qualify in & £ «  pLifel&Sr 
categories.

Mental
Ability

> Grades K-2 99"% percentile 
composite score on a nationally 
age normed mental ability test

> Grades 3-12 >96* percentile 
composite score on a nationally 
age normed mental ability test

> Grades K -12 > 96*1 percentile composite OR 
appropriate component score on a nationally age 
normed mental ability tests

Achievement > Grades K-12 > 90” percentile 
Total Reading, Total Math, or 
Complete Battery on a 
nationally normed achievement 
test

> Grades K-12 > 90^ percentile Total Reading, Total 
Math, or Complete Battery on a nationally normed 
achievement test

> Grades K -1 2  Superior product/performance with 
a score > 90 on a scale of 1-100, as evaluated by a 
panel of three or more qualified evaluators

Creativity > Evaluation data required > Grades K-12 > 90* percentile on composite 
score on a nationally normed creativity test

> Grades K-12 Rating scales used to qualify student 
creativity must equate to the 90* percentile

> Grades K-12 Superior product/performance with a 
score > 90 on a scale of 1-100, as evaluated by a 
panel of three or more qualified evaluators

Motivation > Evaluation data required > Grades 6-12 Two-yew average of a 3.5 GPA on a 
4.0 scale in regular core subject of mathematics, 
English/language arts, social studies, science, and 
full year world languages. (See pg. 30 for add'l 
information)

> Grades K-12 Rating scales used to qualify student 
motivation must equate to the 90* percentile

> Grades K-12  Superior product/performance with 
a score > 90 on a scale of 1-100, as evaluated by a 
panel of three or more qualified evaluators

Georgia Department of Education 
Dr. John D. Barge, State School Superintendent 

July 2,2014 • Page 11 
All Rights Reserved
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APPENDIX C

CRCT SCORES BY NUMBER OF PROBLEMS MISSED

Grade 6 CRCT 
Score

Grade 7 CRCT 
Score

Grade 8 CRCT 
Score

Delta
Number of per Delta per Delta per
Problems problem problem problem

Missed missed missed missed
0 990 950 950
1 959 31 929 21 937 13
2 934 25 909 20 917 20
3 919 15 897 12 904 13
4 907 12 888 9 895 9
5 898 9 881 7 888 7
6 891 7 875 6 882 6
7 884 7 870 5 876 6
8 878 6 865 5 872 4
9 873 5 861 4 867 5
10 868 5 857 4 863 4
11 864 4 854 3 860 3
12 860* 4 851 3 856 4
13 856 4 850 1 853 3
14 852* 4 845 5 850 3
15 850 2 842 3 847 3
16 845* 5 839 3 844 3
17 842 3 836 3 842 2
18 839* 3 834 2 839 3
19 835* 4 831 3 834 5
20 832* 3 829 2 832 2
21 830 2 824 5 829* 3
22 827* 3 822 2 825* 4
23 824 3 818 4 818** 7
24 821 3 815 3
25 816 5 803** 12
26 813* 3
27 811** 2

*No student made this score in this study. 
**Lowest CRCT score in this study.
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