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ABSTRACT 

The purpose of this study was to determine test fairness and differential \ alidit\ in 

creati\ e thinking ability and achievement/language measures for kindergarten students. 

Data collection from 120 kindergarten students examined standard scores of the Torrance 

Tests of Creati\ e Thinking Figural Form A (TTCT) uith the standard scores of the 

Woodcock Johnson Tests of Achievement (WJ) and the Woodcock Language Proficiency 

Battery (WLPB). A culmre fair creati\ ity test is needed to identify creative thinking abilii} 

in young minority smdents. This research contributed to the investigation of the TTCT as a 

reliable and valid instmment beneficial in the identification of creative thinking abilit\ in 

kindergarten students from diverse ethnic and socioeconomic groups. This study purposed 

that across ethnicity and socioeconomic status the creati\'ity test w ould be a good predictor 

w hen the predictive scores were regressed on the criterion scores of the 

achie\'ement/language tests. 

Utilizing descriptive statistics, a multivariate analysis of \ ariance, and Potthoff's 

procedure, this study intended to pro\ ide e\'idence that ethnicity and socioeconomic status 

(SES) differences with respect to creativ ity and achievement/ language were not significant. 

A multi\ ariate analysis of \'ariance and Potthoff's procedure were utilized in this study to 

analyze ethnic, SES, and gender differences. The MANOVA found small significant 

differences for socioeconomic status on fluency, originality, elaboration and resistance to 

premature closure. Potthoff's procedure was used to analv'ze slope and intercept 

differences. A small significant difference was found for slope bias or test bias w hen the 

creative variable abstractness of titles was regressed on the language \ariable. 

Overall, there appears to be no relationship between creati\ ity measures and 

achievement/language measures. Based on the statistical test results, differential validity 

and test fairness were e\'ident; therefore, these tests worked equally uell for both 
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populations in the study. Creative thinking ability seemed to be more apparent in minont}' 

females accompanied by low socioeconomic status, but not significant. 

Results of this study supports Torrance's belief that the Torrance Tests of Creatn e 

Thinking is fair and unbiased. The TTCT seemed to appropriately identify creative 

thinking ability without ethnic or SES preference. 
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CHAPTER 1 

INTRODUCTION 

This chapter provides a description of the problem that was researched. The 

sections presented are: (1) introduction; (2) need for tiie study; (3) statement of the 

problem; (4) purpose of the study; (5) research questions; (6) definitions; (7) significance 

of the study; and (8) organization of this dissertation. 

Introduction 

There is a myriad of viable procedures for identifying giftedness in culturally 

different students (Deberry, Lewis, Ukeje, & Feiring, 1993; Frasier, 1991; Torrance, 

1977; Woods & Achey, 1990). Yet, there remains a dearth of information concerning valid 

and reliable methods of predicting creative thinking ability in West Texas Mexican 

American kindergarten students. Culturally diverse students sometimes are less likely to be 

identified for special programs because of their lower performance on standardized tests 

(Bemal, 1981; Hernandez, 1994; O'Connor, 1989). 

Marland (1972) described "giftedness" as a child's exceptional ability, including 

exceptional creative thinking ability and intellectual ability. Students who meet all the 

school district requirements often are placed in special programs such as those labeled 

"gifted and talented." To enter such programs, tests of creativity sometimes are u.sed as 

part of the identification process. Marland reported in a 1971 survey that individual testing 

was not the only means for student assessment. In 1972, the United States Office of 

Education enacted F*ublic-Law 91-230. The law required the development of differentiated 

educational programs beyond the regular classroom program. Professionally qualified 

individuals were responsible for identifying children who demonstrated general intellectual 



ability, specific academic aptitude, creative or productive tiunking, leadership ability, visual 

and pertbrming arts ability, or psychomotor ability. 

Need for the Study 

Bemal (1981) and Samuda (1975) stressed the need for properly assessing the 

Texas Mexican American population for several reasons. To assess properiy the 

importance and contribution of the Mexican American population to Anglo American 

society, three significant factors must be reviewed. First, the Texas Education Agency 

(TEA, 1995) reported that in the school year 1993-1994, the Mexican Amencan enrollment 

in the Texas public schools was 1.3 million or 36 percent the Anglo enrollment in the 

Texas public schools was 1.7 million or 48 percent Projected enrollment by TEA for 

Mexican Americans and Anglos during tiie 1999-2000 school year is respectively, 1.6 

million or 38 percent and 1.9 million or 45 percent The second significant factor for 

assessing the Mexican American population is the increasing immigration from Mexico. In 

addition to the neighboring states, Texas, Arizona, and California, geographic immigration 

has quickly spread to interior states (Plainview Daily Herald. Febmary 1995). And third, 

since many of the Mexican American lamilies are classified as having low income, new 

federal and state programs were created to accommodate their basic needs in the public 

school system such as the Federal Lunch Program for F*ublic School Children (Hendrick, 

1995). Finally, for this study the most important reason to assess properiy the Mexican 

American population was to determine why there is an underrepresention of Mexican 

American students in gifted and talented programs compared to the overrepresentation ol 

Anglo American students. One cause for the differentiation might be the unfair and biased 

criteria utilized for advanced placement. One likely criterion in the identification of 

giftedness is the administration of a creativity test. Does Torrance's creativity test identify 

giftedness in Mexican American students appropriately? The findings in this research 
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determined if the scores of his creativity test were equally fair and unbiased for a Mexican 

American population compared to an Anglo Amencan population. 

This study augments other research about creative thinking ability and delineates 

between two ethnic groups and diverse socioeconomic status. Further, the study proxides 

insight into test fairness and differential validity for the Torrance Tests of Creati\e Thinking 

for young children in accelerated programs. 

Statement of the Problem 

Research on creative ability tests comparing Mexican American and Anglo 

American kindergarten students has lacked sufficient data. Creative thinking ability can be 

found in all ethnic groups. Differences in culturally diverse groups can be explained 

reasonably by differences in language, child rearing practices, educational background, and 

culture rather than differences in native ability (Adier, 1976; Silverman, 1922). More 

research pertaining to young Mexican American children was needed for properiy assessing 

special abilities. Therefore, the Torrance Tests of Creative Thinking yielded scores for 

creative ability without consideration of cultural or linguistic differences. This study 

determined the predictive validity of the creativity test for young minority students. 

Purpose of the Study 

The purpose of this research was to determine il the Torrance Tests of Creative 

Thinking Figural Form A (Ball & Torrance, 1984) was a culturally appropriate method of 

adequately predicting the creativity of West Texas Mexican American children enrolled in 

kindergarten. In this study, the researcher investigated test fairness and differential validity 

of the Torrance Tests of Creative Thinking (TTCT) Figural Form A (Ball & Torrance, 

1984) for West Texas Mexican American kindergarten smdents from three elementary 

schools located in West Texas. Predictive scores were calculated from the Streamlined 
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Scoring Workbook Figural Form A (Ball & Torrance, 1984) by the Scholastic Testing 

Service, Inc. The creativity test was based on the criterion scores from die examiner's 

manual of the Woodcock-Johnson Tests of Achievement Revised (Woodcock & Matiier, 

1990) and the Woodcock Language Proficiency Battery Revised (Woodcock, 1991) b\ 

regressing the cluster scores of math, reading, writing, and oral language from the 

Woodcock tests on the Torrance tests. Two variables were assessed: ethnicity and 

socioeconomic status. Anglo American kindergarten students were compared \\ ith West 

Texas Mexican American kindergarten students, and students of low and non-low 

socioeconomic status were compared. These comparisons helped to determine whether the 

Torrance Tests of Creative Thinking Figural Form A was fair and unbiased in determining 

creative thinking ability for Mexican American kindergarten students with different 

socioeconomic status. 

Research Ouestions 

This study determined test fairness and differential validity of scores for the 

Torrance Tests of Creative Thinking for selected kindergarten students. The following 

research questions were addressed: 

1. Does the Torrance Tests of Creative Thinking Figural Form A exhibit lest fairness 

properties across West Texas Mexican American and Anglo American students achie\ ement 

scores as determined by the Potthoff procedures? 

Null Hypothesis 1.1. There is no difference between the intercept of a regression 

line for West Texas Mexican American kindergarten students and the intercept of a 

regression line for Anglo American kindergarten students regressing the creativity measures 

of the Torrance Tests of Creative Thinking Figural Form A on the math cluster of the 

Woodcock-Johnson Revised Test of Achievement. 



Null Hypothesis 1.2. There is no difference between the intercept of a regression 

line tor West Texas Mexican American kindergarten students and the intercept of a 

regression line for Anglo American kindergarten students regressing the creativitx measures 

of the Torrance Tests of Creative Thinking Figural Form A on the reading cluster of the 

Woodcock-Johnson Revised Test of Achievement. 

Null Hypothesis 1.3. There is no difference between the intercept of a regression 

line for West Texas Mexican American kindergarten smdents and die intercept of a 

regression line for Anglo American kindergarten students regressing the creativ ity measures 

of the Torrance Tests of Creative Thinking Figural Form A on the writing cluster of the 

Woodcock-Johnson Revised Test of Achievement. 

Null Hypothesis 1.4. There is no difference between the intercept of a regression 

line for West Texas Mexican American kindergarten students and the intercept of a 

regression line for Anglo American kindergarten students regressing the creativity measures 

of the Torrance Tests of Creative Thinking Figural Form A on the oral language cluster of 

the Woodcock-Johnson Revised Test of Achievement. 

2. Does the Torrance Tests of Creative Thinking Figural Form A exhibit test fairness 

properties across low and non-low socioeconomic status achievement scores as determined 

by the Potthoff procedures? 

Null Hypothesis 2.1. There is no difference between the intercept of a regression 

line for low socioeconomic status and the intercept of a regression line for non-low 

socioeconomic status regressing the creativity measures of theTorrance Tests of Creative 

Thinking Figural Form A on the math cluster of the Woodcock-Johnson Revised Test of 

Achievement 

Null Hypothesis 2.2. There is no difference between the intercept of a regression 

line for low socioeconomic status and the intercept of a regression line for non-low 

socioeconomic status regressing the creativity measures of theTorrance Tests of Creative 
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Thinking Figural Form A on the reading cluster of the Woodcock-Johnson Revised Test ol 

Achievement 

Null Hypothesis: 2.3. There is no difference between the intercept of a regression 

line for low socioeconomic status and the intercept of a regression line for non-low 

socioeconomic status regressing tiie creativity measures of theTorrance Tests of Creative 

Thinking Figural Form A on the writing cluster of the Woodcock-Johnson Revised Test of 

Achievement 

Null Hypothesis 2.4. There is no difference between the intercept of a regression 

line for low socioeconomic status and the intercept of a regression line for non-low 

socioeconomic status regressing the creativity measures of theTorrance Tests ot Creative 

Thinking Figural Form A on the oral language cluster of the Woodcock-Johnson Revised 

Test of Achievement 

3. Does the Torrance Tests of Creative Thinking Figural Form A exhibit (test bias) 

differential validity properties across West Texas Mexican American and Anglo American 

students achievement scores as determined by the Potthoff procedure? 

Null Hypothesis 3.1. There is no difference between the slope of a regression line 

for West Texas Mexican American kindergarten students and the slope of a regression line 

for Anglo American kindergarten students regressing the creativ ity measures of theTorrance 

Tests of Creative Thinking Figural Form A on the math cluster of the Woodcock-Johnson 

Revised Test of Achievement. 

Null Hypothesis 3.2. There is no difference between the slope of a regression line 

for West Texas Mexican American kindergarten students and the slope of a regression line 

for Anglo American kindergarten students regressing the creativity measures of theTorrance 

Tests of Creative Thinking Figural Form A on the reading cluster of the Woodcock-

Johnson Revised Test of Achievement. 



Null Hypothesis 3.3. There is no difference between the slope ol a regression line 

lor West Texas Mexican American kindergarten students and the slope of a regression line 

for Anglo American kindergarten students regressing the creativity measures of theTorrance 

Tests of Creative Thinking Figural Form A on the writing cluster of tiie Woodcock-

Johnson Revised Test of Achievement. 

Null Hypothesis 3.4. There is no difference between the slope of a regression line 

for West Texas Mexican American kindergarten students and the slope of a regression line 

for Anglo American kindergarten students regressing the creativity measures of theTorrance 

Tests of Creative Thinking Figural Form A on the oral language cluster of the Woodcock-

Johnson Revised Test of Achievement. 

4. Does the Torrance Tests of Creative Thinking Figural Form A exhibit (test bias) 

differential validity properties across low and non-low socioeconomic status achievement 

scores as determined by the Potthoff procedure? 

Null Hypothesis 4.1. There is no difference between the slope of a regression line 

for low socioeconomic status and the slope of a regression line for non-low socioeconomic 

status regressing the creativity measures of theTorrance Tests of Creative Thinking Figural 

Form A on the math cluster of the Woodcock-Johnson Revised Test of Achievement. 

Null Hypothesis 4.2. There is no difference between the slope of a regression line 

for low socioeconomic status and the slope of a regression line for non-low socioeconomic 

status regressing the creativity measures of theTorrance Tests of Creative Thinking Figural 

Form A on the reading cluster of the Woodcock-Johnson Revised Test of Achievement 

Null Hypothesis 4.3. There is no difference between the slope of a regression line 

for low socioeconomic status and the slope of a regression line for non-low socioeconomic 

status regressing the creativity measures of theTorrance Tests of Creative Thinking Figural 

Form A on the writing cluster of the Woodcock-Johnson Revised Test of Achievement 



Null Hypothesis 4.4. There is no difference between the slope ot a regression line 

tor low socioeconomic status and the slope of a regression line tor non-low socioeconomic 

status regressing the creativity measures of theTorrance Tests of Creative Thinking Figural 

Form A on the oral language cluster of the Woodcock-Johnson Revised Test of 

Achievement 

Significance of the Study 

A culture-fair creativity test is needed to identify creative thinking ability in 

kindergarten students. This research contributed to the substantiation of the Torrance Tests 

of Creative Thinking as a reliable and valid instmment beneficial in the identification of 

creative thinking in kindergarten students from diverse ethnic and socioeconomic groups. 

The figural form of the Torrance Tests of Creative Thinking was designed to 

overcome the influences of verbal fluency, cultural background, and educational level. The 

Woodcock Johnson Revised Psycho-Educational Battery was designed to assess the 

development of achievement abilities related to reading, math, writing, and oral language 

knowledge. 

Definitions 

The terms in this study are defined to establish an understanding of pertinent 

information conceming the issues addressed in the research questions. Operational 

definitions of key terms applied are as follows: 

Abstractness of Tides. Abstractness of Tides is the ability to exhibit appropriate 

titles involving synthesizing and organizing methods of thinking. 

Anglo American. Anglo American students are white and non-hispanic U.S. 

citizens. 



Criterion scores. Criterion scores, calculated by computer, were those scores 

obtained from the guidelines in the examiner's manual ot tiie Woodcock-Johnson Tests ot 

Achievement Revised (Woodcock 8L Matiier, 1990) and tiie Woodcock Language 

Proficiency Battery-Revised (Woodcock, 1991). For the purpose of this study, tiiese 

scores will be used as indicators of the students achievement ability. 

Ehfferential Valid!tv/Test Bias. Test bias exists if the testing procedure is unfair to a 

group of individuals who can be defined in some way. The major issues include: ethnicity, 

linguistic minorities, sex and cultural differences, social class, age, and other significant 

categories in certain situations (Rust & Golombok, 1989). 

Elaboration. Elaboration is the minimum and primary response to the stimulus 

figure in a single response. The imagination and exposition of detail is a function of 

creative ability, appropriately labeled elaboration. 

Figural Creative Abilities. Figural Creative Abilities, as defined by the Torrance 

Tests of Creative Thinking, Figural Form A, included fluency, originality, abstractness of 

tities, elaboration, and resistance to premature closing. 

Fluency. Fluency is the total number of relevant responses. 

Gifted and Talented Students. Gifted and talented students are individuals who 

have exceptional ability in academic areas and individuals who have exceptional ability in a 

particular field (Hagen, 1980) and meet all criteria for the gifted and talented program. 

High-Creative Students. High-Creative students are students whose scores rank 

85% above the average standard score according to the general interpretive guides given 

with STS scoring. 

Low-Creative Students. Low-Creative students are students whose scores rank 

40% below the average standard score of 100 according to the General Interpretive Guides 

given with STS scoring. 



Low Socioeconomic Status. Low SES students are tiiose who qualitied under the 

tederal standards essential to obtain tree or reduced lunch and whose application was 

certified eligible as of tiie date of application by the local school distnct 

Mexican American. Mexican American students are defined as of Mexican origin 

and U.S. citizens. 

Non-Low Socioeconomic Status. Non-low SES are students who did not qualify 

under the federal standards essential to obtain free or reduced lunch and who may or may 

not have applied to the local school district for the Federal Lunch Program.. 

Originality. Originality is the statistical infrequency of responses and unusual 

responses. 

Predictive Scores. Predictive Scores, calculated by the Scholastic Testing Service, 

Inc. (Ball & Torrance, 1984) were those scores obtained from guidelines in the Streamlined 

Scoring Book Figural A. For the purpose of this study, these scores w ill be used as 

indicators of the students creative thinking ability. 

Resistance to Premature Closure. Resistance to Premature Closure is the ability to 

keep open and delay closure, to make the mental leap that makes possible original ideas. 

Socioeconomic Status. Socioeconomic Status is determined by the student's 

eligibility/ineligibility for free or reduced lunch in the Federal Lunch Program. Smdents are 

classified as either Low SES or non-low SES for the purpose of this study. 

Test Fairness. "When members of one ethnicity, sex, or ethnic group 

characteristically obtain lower scores on a selection procedure tiian members of another 

group, and the differences in scores are not reflected in differences in a measure of job 

performance, use of the selection procedure unfairiy may deny opportunities to members of 

the group that obtains the lower scores" {Uniform Guidelines on Employee Selection 

Procedures, Fairness (14B), Anastasi, 1988, p. 198). 
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Assumptions 

A primary assumption ot this sUidy was that the Torrance Tests ot Creative 

Thinking Figural Form A was an adequate measure of creative thinking ability and that tiie 

Woodcock-Johnson Psycho-Educational Battery Revised was an adequate measure of 

achievement and oral language. Two other assumptions are that a subject's response was 

independent of otiier subjects' responses and that tiie homogeneity of variance would be 

proportionately distributed in tiie upper, middle, and lower ranges for creativity taking into 

account all variables. 

Limitations 

This study involved two ethnic samples of kindergarten students at three elementary 

schools in an agricultural community in West Texas. The first limitation is tiie small 

sample size. Participants were based on tiie 120 letters returned from parents. Another 

limitation involved the length of the standardized tests. Because of the participants' young 

age, every test item may not be answered. Therefore, results may yield low scores. 

Delimitations 

The delimitations for this smdy included the two ethnic samples of kindergarten 

students at three elementary schools in an agricultural community and the generalizations 

from this study was to kindergarten students enrolled in a public elementary school during 

the 1996-1997 school year. 

Organization of this Study 

This study has been divided in five chapters. The first chapter outlines the problem 

and explains the background and procedure for the study. Chapter I includes: a definition 

of creativity in order to understand the dynamics and growth of creative development over 

11 
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tiie years; an analysis of the relationship of the Torrance Tests ot Creative Thinking and 

Mexican American kindergarten students; and definitions of test taimess and ditterential 

validity. Chapter II furnishes a review of the literature relating to the hypothesis under 

examination. Other pertinent issues are: gifted identification and appropriate assessments 

for the linguistically and culturally diverse student; attempts at development of less-biased 

tests; and research pertaining to the Torrance Tests of Creative Thinking and minority 

students. Chapter III comprises the method of research utilized including participants, 

instmments, procedures and the statistical analysis. Chapter IV provides the results of the 

testing and an analysis of the results. Chapter V includes the summary, conclusions, and 

recommendations of the study. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

The information in this chapter was organized under six primary headings. They 

were: (1) definition of creativity; (2) test fairness/differential validity; (3) background of 

the problem; (4) identification of gifted Mexican American students; (5) assessments of 

minority students; (6) attempts at development of less-biased tests; (7) research employ 

creativity assessments; and (8) summary. 

Definition of Creativity 

Creativity encompasses a plethora of definitions from the genesis of recorded 

history to present-day publishable documents. In ancient Greece and Rome, "intellectuals" 

believed that creativity developed from a single concept of mental imagery to "how we 

think, use our imagination, and create visions of the future or of solutions to perplexing 

challenges" (Treffinger, 1985, p. 3). Torrance (1962b) defined creativity "as the process 

of sensing gaps or disturbing, missing elements; forming ideas or hypotheses conceming 

them; testing these hypotheses; and communicating the results, perhaps modifying and 

retesting the hypotheses" (p. 16). Both definitions reflect a component toward problem 

solving. Over time, other creative components have been identified and discussed. 

In the eariy twentieth centur>', creativity was thought of as a multifaceted process. 

Ribot viewed creativity as an association process of joining mental states together so that 

"one state tends to invoke the other" (Taylor & GeD:els, 1975, p. 2). Mednick (1961) 

implied that creative ability was the potential for constmcting unfamiliar associations which 

were applicable. He wrote that the creative process involved bringing together ideas which 

are not usually associated with one anotiier (Taylor & Getz^ls, 1975). Brown (1989) 

reported that psychologists like Binet, Henri, Poincare, Simon, Spearman, and Wallas 
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examined creativity from four difterent aspects: (1) intelligence, (2) an unconscious 

process, (3) an element ot problem solving, and (4) an associative process. 

By mid-century, additional characteristics developed from the four creative aspects. 

These characteristics influenced otiier psychologists' attempts to further define creativ ity. 

In 1950, J. P. Guilford gave his presidential address to the American Psychological 

Association and disclosed the term divergent thinking which became a standard definition 

in referring to creativity. Many studies conceming the relationship between intelligence and 

creativity in young children converge on divergent thinking of as a specific characteristic 

(Barron & Harrington, 1981). Two conflicting studies reveal the inconsistency of 

recommendations. Fox (1981) critiqued 14 studies pertaining to creativity and intelligence 

in children ages 6-13 and concluded that there was a minute relationship between creativity 

and intelligence. Another study by Tannenbaum (1983) concluded that the correlation 

between creativity and intelligence ranged from near zero to moderately positive. 

A further view of creativity, the humanistic view, associated creativity with self-

actualization. Rogers (1959) asserted that self-actualization furnished the mainspring for 

creativity; that it was a person's nature to "become his potentialities" (Taylor & Getzels, 

1975, p.8). Maslow (1959) believed that creative individuals were capable of prevailing 

over the fear of learning about their inner processes and synthesizing distinct aspects of 

themselves, consequentiy becoming self-actualized. Maslow related self-actualization as 

equivalent to health, and thought that self-actualizing creativity symbolized the fullest 

expression of humanness (Taylor & Getzels, 1975). 

FYoblem-solving was the method in which individuals determined the aesthetic 

product Taylor and Gordon concluded that problem-solving is an meaningful aspect of 

creativity. Gordon (1961) presumed that creativity was simply cognitive ability in 

problem-solving which entailed both problem-solving and problem-stating. Gordon 

created a technique, synectics, which utilized analogy and metaphor in an attempt to 
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approach problems from various viewpoints. MacKinnon (1975) stated that detinitions ot 

creativity ranged from ideas of new schemata as an individual's unique way ot problem-

solving to creative imaginations as the complete awareness and self- expression of every 

individual's abihty. He believed that creativity must (1) have tiie quality of novelty, (2) be 

adaptive to reality—solve a problem, fit a situation, accomplish some recognizable goal, and 

(3) be an evaluation and elaboration of the original insight, developing it fully. 

During the 1950's, creativity emerged as a multifaceted process. Guilford's 

interpretation of creativity influenced a plethora of creative research. Guilford (1971) 

emphasized six abilities of divergent thinking: sensitivity to problems, fluency, novel ideas, 

flexibility, complexity, and evaluation. Torrance, Tan, and Allman extended the six 

abilities and included a checklist of creative behaviors. In 1970, they conducted the first 

predictive validity study and administered the creativity test to elementary education majors. 

The longitudinal study encompassed eight years. Cooper (1991) looked at creativity from 

various aspects conceming the development of creative potential. Torrance (1966) and 

Williams (1980) focused on the aspects of fluency, originality, flexibility, and elaboration. 

Gardner (1990), Gowan, Demos and Torrance (1967), Hutchens (1991), MacKinnon 

(1967), and Meeker (1969) believed intelligence was the key to creativity. Williams 

(1980) viewed creativity as curious, imaginative, risk taking, and complex. In 1976, 

Khatena and Torrance accentuated perception. Another study by Torrance (1981) targeted 

action and movement as a determinate of creativ ity. 

Presently, researchers regard other significant components of creativity as important 

in defining creativity such as the creative products, the creative process, and the 

identification of creativity (Deberry, Lewis, Louis, Ukeje, & Feiring, 1993; Frasier, 1991; 

Maker, 1996; Richert, 1987; Scott, Perou, Urbano, Hogan, & Gold, 1992; Torrance, 

1984; Tonance & Myers, 1970; Torrance & Shafter, 1986; Woods & Achey, 1990. 

MacKinnon (1987) believed tiiat the study of creativity began with analysis of a concrete or 
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intangible product. Some researchers believe tiiat poor academic achievement and lack ot 

motivation can be alleviated by creative teaching and learning strategies (Aneti, 1976; 

Guilford, 1967; Rogers, 1959; Torrance, 1962). Tonance believed tiiat creative learning 

has a built-in motivating power to circumvent the cycle of rewards and punishments 

(Tonance and Myers, 1970). Studies by Clary (1970), Shepherd (1972) and Witt (1971) 

demonstrated how creative learning and motivation enhanced academic achievement for 

disadvantaged children (Tonance, 1970). Guilford (1967) believed that creativity is 

inherent in all persons and qualitatively similar at all levels (Taylor & Getzels, 1975). 

Thurstone (1962) believed that creative thinking was usutdly followed by explicit and 

deductive thinking in testing the latest ideas. Torrance (1962b) thought that these creative 

abilities could be shaped and embellished easier than intelligence and that this should be the 

foundational strength of education (Taylor & Getzels, 1975). He believed that personal 

and environmental conditions either promote or hinder the creative process. Composing a 

definition for creativity helped scientists and other individuals to objectively observe and 

measure the broad dynamics of the creative phenomenon (Haensly & Reynolds, 1989; 

Torrance & Anglo, 1969). This study will focus on Torrance's definition of creativity and 

its application in determining creative thinking ability. 

Test Faimess/Differential Validity (Test Bias) 

Since the Civil Right Act of 1964, the emphasis on equality within our society has 

influenced the concern for equal opjxjrtunity in education, as well as in employment and in 

social services, by means of affirmative action programs and through racial/ethnic self-

consciousness. Educational inequities became more apparent as test scores revealed a 

difference between minority students and Anglo students. In 1971, Cole and Bmner found 

test bias to be an issue of significant concern. 

16 

•WWPMWHF—l^"i,ll if^.iiP'fflWF H m w O w u m U W U l J j * ̂  



Jensen explained in his book Bias in Mental Testing (1980) that m psychomemcs, 

bias is a general term and is not limited to cultural bias. It can involve any type ot group 

membership ethnicity, social class, nationality, sex, religion, or age. The assessment of 

bias is purely subjective, because it encompasses empirical, statistical, and quantitative 

matter dependent on judgments and ethical issues conceming fairness and unfairness. 

Psychometric bias depends upon statistical attributes from a given test with two or more 

specified subpopulations. In terms of certain criteria of fairness, unbiased tests can be used 

fairiy and biased tests can be used fairly as well. If test results obtained are equally 

applicable to a particular group of participants, the measurable aptitude is treated the same 

for each participant. Thereupon, results can benefit the researcher or the subjects involved. 

The term test bias or differential validity became a reasonable explanation for the 

low standardized test scores of minority students. Differential content and predictive 

validity are the main causes of intrinsic bias (Reynolds & Brown, 1989). Test constmction 

may focus on one particular group and when administered to a cultural and linguistic 

diverse group, the test scores may not be as valid as the first group. Reynolds and Brown 

(1984) elaborated upon Jensen's book supporting the theory that standardized tests 

focused primarily on American values. For example, test items developed which inquire 

about currency in terms of dollars and cents would not be appropriate for use in Mexico. 

Linguistics would be a determining factor for low test scores for those particular test items; 

therefore, ethnicity would be the cause for differential validity or linguistic bias when low 

test scores are computed for minority populations. 

Studies With the Torrance Tests of Creative Thinking 

As shown in Table 1 and Table 2, eariy studies using the Torrance Tests of Creative 

Thinking involved a variety of etiinic populations, diverse grade levels, and a different 

number of subjects. Ethnic populations included African American, Anglo American, 
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Asian American, Mexican American and Native American groups. Socioeconomic status 

was expressed as either high SES, middle SES, or lower SES. Negative and positive SES 

relationships were reported. Gender was not specified. Grade levels ranged from first 

grade to twelfth grade. Some studies stated the administration of both verbal and figural 

forms of the creativity test 

No ethnic differences were reported for five studies: Check (1969), Covington 

(1969), Dalton (1973), Moreno (1974), and Williams, Teubner, and Harlow (1973). 

Check and Moreno referred to both verbal and figural tests. Covington designated no 

difference except a 15-point difference in IQ. However, Dalton reported that Anglos 

scored higher than African American on verbal originality and flexibility. Williams, 

Teubner, and Harlow reported that there were no differences on the figural tests, but 

overall differences on the verbal tests for Native Americans. Torrance reported that African 

Americans scored higher on figural tests and Anglos scored higher on verbal tests. Only 

one test (McDaniel, 1973) included Mexican American subjects. They scored lower than 

Anglos or Asians subjects. There was no study involving young Mexican American 

students. 

No SES differences were found for Dent (1969), Johnson (1973), McNamara 

(1964), Moreno (1974), Ross (1963), Seymour (1975), Soliman (1967), and Williams, 

Teubner, and Harlow (1973). Dent, Moreno, Ross, Smith (1965), and Soliman found no 

SES difference for either tests. Seymour found no difference on 9 out of 10 variables. 

Johnson and Williams, Teubner, and Hariow found no difference on the figural tests. 

McNamara found no difference on the verbal tests. 

Studies that determined higher or lower scores for different SES were Frierson 

(1965), Kaltsounis (1974), McDaniel (1973), McNamara (1964), Soloman (1967), 

Tibbetts (1969), and Williams, Teubner, and Hariow. Frierson found higher SES on 

originality and elaboration. Kaltsounis reported that low SES African American scored 
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higher than middle Anglo SES. McDaniel found that high SES had higher scores. 

McNamara and Gezi (1969) ascertained that low SES scored higher on most figural 

measures. Soloman discovered that some scores, depending on the measures, were high 

and some were low. Tibbetts ascertained tiiat tiie figural and verbal tests had a negativ e 

SES relationship. Williams, Teubner, and Hariow disclosed tiiat Native American scored 

lower on verbal measures. 

These early findings exhibit a pattern for ethnicity and SES status w ith tiie two 

measures. The figural measure oftentimes produces higher scores for low SES and African 

American subjects. Verbal measures produces higher scores for middle to high SES and 

Anglo American subjects. Although the different studies encompassed various numbers of 

participants, the ethnic and SES differences varied in spite of different sample sizes. 

Conclusively, past research has few studies including the Mexican American population 

wherefore valuable information conceming test faimess and differential validity using the 

TTCT can be appropriately assessed. 

Table 1 Summary of Studies of Racial and Socioeconomic Bias of the 
Tonance Tests of Creative Thinking (Check - McDaniel) 

Investigator 

Check, 1969 

Covington, 1969 

Dent, 1969 

Dalton, 1973 

Frierson, 1965 

Gezi, 1969 

Johnson, 1973 

Grade Level 

4 7 12 

Ages 15-18 

Junior high 
school 
College 

Elementary 
gifted 

(IQ=147) 
Elementary 

3-6 

Number of 
Subjects 

600 

226 

146 

261 

285 

NA 

145 

Results 

No ethnicity (African American/ 
Anglo) differences on verbal or 
figural tests. 
No ethnicity (African American/ 
Anglo) differences in spite of 15 
point IQ difference. 
No SES differences on verbal or 
figural tests. 
No ethnicity (African American/ 
Anglo) differences on verbal 
fluency and flexibility; Anglos 
higher on verbal originality. 
Higher SES excelled on 
originality and elaboration but not 
on fluency and flexibility. 
Lower SES higher on figural 

No SES differences on figural test 
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Table 2 Summary of Studies of Racial and Socioeconomic Bias of the 
Torrance Tests of Creative Thinking (Kaltnounis - Williams et al.̂  

Investigator 

Kaltsounis, 1974 

McDaniel, 1973 

McNamara, 1964 

Moreno, 1974 

Grade Level 

8 

7 (Asian, 
Anglo, 
African 

American, 
Fhspanic) 

4 ,5 ,7 

5,6 

Number of 
Subjects 

111 

192 

94 

218 

Richmond, 1969 

Ross, 1963 

Seymour, 1975 

Smith, 1965 

8 

5 

4 , 5 , 6 

5 

NA 

117 

235 

603 

Soliman, 1967 

Soloman, 1967 

Tibbetts, 1969 

Torrance, 1967 

Williams, 
Teubner, & 
Hariow, 1973 

12 

1,3,5 

10, 11, 12 

1-6 

4 

484 

722 

258 

1000 

237 

Results 

African American lower SES 
higher than Anglo middle SES on 
fluency and originality. 

Complex, but higher SES 
generally scored; Anglo and Asian 
scored better than Atrican 
American and Mexican American. 

No SES ditterences on verbal 
tests; low SES excelled on most 
figural measures. 
No SES ditterences on verbal or 
figural tests; no ethnicity 
differences on verbal measures 
and figural flexibility, originality, 
and elaboration. 
Anglos excelled At rican 
Amencans on verbal; no 
ditterences on figural tests except 
on elaboration. 
No SES differences on v erbal and 
figural tests. 
No SES differences on 9 of 10 
variables; lower SES higher only 
on figural elaboration. 
Among Anglos, SES positively 
related to verlxil measures and 
negatively related to figural; 
among African Americans, no 
SES differences on verbal or 
figural measures. 
No SES differences on figural or 
verbal measures. 
Some measures favor lower SES; 
some favor higher SES 
Negative SES relationship to 
figural and verbal tests (i^-.51). 
African Americans higher on 
figural tests; Anglos higher on 
verbal tests. 
No SES, ethnicity, urban-mral 
differences on figural measures; 
overall differences on verbal due 
to low verbal scores of both 
Native American SES groups. 
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Two culturally diverse studies focused on learning and tiunking styles are 

Fitzgerald and Hattie (1983) Kim and Michael (1995). Fitzgerald and Hattie employed the 

Torrance Tests of Creative Thinking and tiie Your Style of Learning and Thinking (YSLT, 

Torrance et al., 1977) inventory with 278 Australian secondary and college smdents. They 

found that the TTCT was a better instmment in identifying creative thinking in right-brain 

and left-brain hemispheres. Kim and Michael utilized the TTCT witii 193 Korean high 

school students (92 males and 101 females) to determine the relationship of creativity 

measures to school achievement and to preferred learning and thinking style. Means and 

standard deviations for gender status revealed higher scores for females on the Tonance 

tests, but no statistical differences on school achievement. However, F test values for 

creativity measures revealed an overall statistical difference for right-brain, left-brain, or 

integrated-brain dominance. Test results reflected a right-brain dominance for creativ ity, a 

left-brain. Dominance for verbal skills and an integrated-dominance for higher scores in 

creativity than verbal skills. Surprisingly, the outcome favored females in verbal-oriented 

skills. The researchers explained that conformity to teacher expectations may be attributed 

to rewarding students with higher scores for convergent thinking instead of divergent 

thinking. Conclusively, the creativity test scores identified creativity in this minority 

population. 

The longitudinal studies of Tonance in 1958-1966 reported pertinent intbrmation 

about the Torrance Tests of Creative Thinking. The study revealed that the TTCT was 

paramount in predicting creative achievement rather than intelligence, public school 

achievement, or peer nomination. Employing a stepwise regression equation prcxluced the 

following multiple correlation coetficients: .50 with Creative Quality; .46 with Creative 

Quantity; .51 with Creative Motivation. The obtained scores accounted for 25% of the 

variance represented in Creative Quality, 21% of the variance in Creative Quantity, and 
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26% of tiie variance in Creative Motivation. These results proved to be strong predictors ot 

creative ability for the students seven years later. 

Torrance Tests of Creative Thinking with Minority Kindergarten Students 

Recent studies using creativity tests witii young minority students include: tiie 

Tonance Tests of Creative Thinking (Meador, 1992; Strom, Johnson, Strom, & Strom, 

1990; Torres, 1988) and the Thinking Creatively in Action and Movement (TCAM, 

Torrance, 1981). Meador (1992) explored tiie idea of synectic training for gifted and 

nongifted kindergarten students since synectics has been a successful approach w ith older 

elementary students. Synectics is a method used to enhance creativity, self-concept, and 

verbal abilities. She applied The Torrance Tests of Creative Thinking to measure student 

products and verbal abilities. Results disclosed a significant relationship of synectic 

training and growth in creativity for the kindergarten students. 

Strom, Johnson, Strom, and Strom (1990) conducted a study in which they 

identified similarities and differences in expectations from parents whose exceptional 

children were underrepresented in gifted education programs. The Parent As A Teacher 

Inventory (PAAT) was administered to a sample of 69 mral Anglo and Mexican American 

parents. This instmment was used to determine parent desires and expectations for their 

child, interaction skills between parent and child, and the parent's response to certain 

behaviors of their child. The Tonance Tests of Creative Thinking was administered to all 

students in kindergarten, first, and second grade. Students with scores in the upper 

quartile were selected for a summer institute. Strom et al. concluded that parents in both 

Anglo and Mexican American cultures share many perceptions, as well as particular 

competencies and necessities, about their children. Mexican American parents were more 

inclined to participate in their children's play while Anglo parents were more inclined to 

urge creativity by encouraging imagination, guessing, inventing stories, making allowances 
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for extended periods of play, and arranging for solitary play (Strom, 1981). This study 

disclosed tiiat both etimicities approach tiieir gifted child's development in ditterent but 

successful ways. 

Studies with Other Standardized Tests 

Contemporary research reveals the discrepancies of test scores for Anglo American 

and Mexican American children. Argulewicz and Abel ( 1984) administered tiie Peabody 

Picture Vocabulary Test to 132 students in grades 1-4. A multivariate analysis of variance 

(MANOVA) was employed and the results demonstrated an overall significant difference 

for ethnicity, altiiough grade and gender effects were insignificant. The only significant 

interaction was ethnicity, grade and gender. Item bias and linguistic bias were detected. 

Test item placement could possibly hinder comprehension for minority subjects. 

Conceming linguistic bias, Anglo subjects found the 11 nouns and 3 verbs easier to 

interpret than Mexican American subjects. This smdy lacked a unidirectional trend in bias 

and no consistent pattern of bias of performance. The small sample size may be a factor in 

the different performances on the PPVT-R of both ethnic groups. Piersel, Plake, Reynolds 

and Harding (1982) administered the Boehm Test of Basic Concepts to 238 preschool and 

kindergarten smdents. Results of an interest in analysis of item and ethnicity revealed that 

some items were significantiy more difficult for the Anglo group and other items were 

significantiy more difficult for the Mexican American group. The purpose of this study 

was to determine bias in both directions. However, bias was not determined to be a two-

way phenomenon. Cornell, Delcourt, Goldberg, and Bland (1995) compared achievement 

and self-concept of Anglo American, African American and Mexican American children. 

The sample included 946 2nd- and 3rd-grade smdents: 595 Anglo American, 299 African 

American, and 52 Mexican American. Achievement was assessed by the administration of 

the Iowa Test of Basic Skill (ITBS) and self-esteem was assessed by the administration of 
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the Harter Self-Perception Profile for Children (Harter, 1985). Anglos scored higher than 

Mexican Americans on four achievement tests: reading, matiiematics concepts, matiiematics 

problem-solving, and science. They found no significant difference beUveen self-concept 

and achievement for Mexican American children. Mercer (1973, 1976) debated tiiat present 

intelligence tests such as the Wechsler Intelligence Scale for Children-Revised (WISC-R; 

Wechsler, 1974) measure not aptimde or intelligence, but Anglocentrism, degree of 

adherence to Anglo middle-class values and culmre (Reynolds & Brown). 

In 1987, Pullin also found that low income, minority, and limited English 

proficiency (LEP) youth demonstrated consistently lower levels of proficiency on most 

standardized tests. In 1989, O'Connor separated the distinction between minorities and 

Anglos by specifying the problem of linguistics. She purported that test constmction 

affects interpretation of test items. O'Connor reported one smdy by Valencia and Rankin 

that used the McCarthy Scales of Children's Abilities (MSCA) for 304 Mexican American 

children of "very low" socioeconomic stams. The children took the test in English or 

Mexican American depending on their dominant language as determined by five factors. Of 

the 157 MSCA items, 17 were discovered to be biased against the Mexican American-

speaking test group. The items presented more difficulty for one group, with general 

abilities held constant and no clear theoretical reason why the two groups should perform 

differentiy. Amazingly, the difficult items for the Mexican American-dominant children 

were simple associative memory tasks and ordinal memory of digits. 

O'Connor (1989) and Palmer, Olivarez, Willson and Fbrdyce (1989) reported that 

students who were labeled LEP had more difficulty in translation of test items. Over the 

past few years, some studies (Constantino & Malgady, 1990; Kulick & Gillian, 1989; 

O'Neal, 1991; Raju, 1989; Ryan, 1992; Westers & Kelderman, 1992) showed that test 

bias is a factor in lower test scores for minorities. 
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Deberry et al. (1993) suggested that there is an underrepresentation ot minorities in 

gitted programs. Certain standardized tests such as the Torrance Tests ot Creativ e 

Thinking (Tonance, 1966) have become one criterion for assessing creative thinking and 

identifying smdents for advanced programs such as gifted and talented programs. 

Researchers (Bums, Mathews, & Mason, 1990; Dabney, 1988; Hadaway & Marek-

Schroer, 1994; Lockwood, 1993; Richert, 1987; Sandel, McCallister, & Nash, 1993) 

have isolated problems in identification for some gifted smdents. Shaklee (1992) described 

three critical components in identifying young minority smdents. First, regular classroom 

teachers have not been trained to detect giftedness in young students. Second, typical 

instmctional strategies do not include the perpetuation of intellectual giftedness by 

developing enrichment activities which stimulate experimentation, exploration, and self-

expression. Third, many school districts do not identify nor provide special programs for 

exceptional smdents below the fourth grade. It is evident that examination is needed to 

decide whether the effectiveness or the predictive validity of creativity testing is fair and 

appropriate for minority students. 

Background of the Problem 

According to Smith and Carlsson (1983), recent creativity research has focused on 

the young child for a couple of reasons. First, researchers have developed better methods 

for measuring creativity, and these methods can be applied to young children (Hocevar & 

Bachelor (1989). Second, researchers, who have now recognized the connection of 

creative development and early childhood (Guilford, 1967, 1975; Torrance, 1962b), 

acknowledge tiiat creativity can be facilitated in young children (Frasier, 1991; Katz, 1988; 

Koops-Dayton & Feldhusen, 1987; Maker, 1996; Neugebauer, 1992; Richert, 1987; 

Woods & Achey, 1990). Identification and empowering smdents' inherent creative 

thinking potential is essential in the creative process. If the potential is not identified and 
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encouraged, it can diminish. Piaget believed tiiat creativity developed at a young age by 

exposing children to many and vanous hands-on experiences (Hendnck, 1995). The 

children would abstract properties from objects and create mental representations of the 

experience. Piaget thought that the lack of exposure hindered young children's search for 

autonomy and impaired their self-confidence in seeking new and challenging experiences 

(Hendrick, 1995). Smdies of Andrews (1930) and Tonance (1967) suggested a decrease 

in creative ability at ages 5,9, and 13. Once tiie creative behavior is ignored, the chance of 

recovery may be impossible (Tonance, 1970). Early identification is essential in providing 

smdents opportunities to focus and develop their special capabilities. Unformnately, 

Debeny et al. (1993) found that the students selected for gifted and talented programs are 

usually Anglo students who have scored high on a standardized test Minority groups who 

are low income and have limited English proficiency are underrepresented in accelerated 

programs (Dunn 1968) and overrepresented in special needs programs (Green, 1975). 

Using appropriate standardized tests can enhance minority assessment for special programs 

in the public schools. 

Identification of Gifted Mexican American Smdents 

Identifying the gifted among the minority population has been problematic. 

Anastasi (1958) proposed that environment and heredity affect creativity and intelligence, 

but the significant factor is how each influences the final product. Several avenues of 

detecting giftedness have been developed (Bemal, 1972; Bmch, 1970, 1971, 1975; 

Meeker, 1969; Renzulli & Hartman, 1971; Scott, Perou, Urbano, Hogan, & Gold, 1992; 

Stallings, 1972; Torrance, 1971). Bemal (1972) conducted research in Texas to identify 

the gifted among Mexican American children. Bmch (1970, 1971, 1975) assessed African 

American disadvantaged children by revising the Stanford Binet Intelligence Scale into her 
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Abbreviated Binet tor tiie Disadvantaged, also called the Creative Binet. The test is a 

shortened version which measured creative potential for disadvantaged populations. 

In 1969, Meeker utilized Guilford's Stmcture-of-Intelligence by isolating and 

examining certain types of giftedness found amid minority groups. According to Meeker, 

Mestyanek, and Meeker (1975), certain differences were identified for African Americans, 

Mexican Americans, and Anglo students. Renzulli and Hartman (1971) created the Sub-

cultural Indices of Academic Potential (SCIAP), a behavioral rating scale that encourages 

smdents to express their feehngs and their reactions in particular circumstances. The scale 

considers culmral diversity and different learning styles which help create a smdent profile 

about preferences in learning, creativity, motivation, and leadership. 

The Bilingual Education Act of 1965 was enacted to combat the lack of English 

proficiency among Chinese children in California. Because of budget cuts and lackluster 

results beyond the third grade, this type of program has diminished. Gonzalez (1975) 

recommended that educators look beyond the language barrier when identifying children 

for specicil programs. He pointed out that the native language of many children in the 

United States is other than English, yet some educators still impose the same linguistic 

demands on these LEP smdents in their early years as native English speaking children. 

Language becomes a barrier for student success in school. Currently, there is no 

legislation to assist smdents whose giftedness is obscured by their limited English speaking 

ability. 

In 1978, Chambers and Barron were convinced s(x:iety was the loser when gifted 

children were not identified at an early age. Their contribution and leadership is a viable 

resource in perpetuating creativ ity and inventiveness. Chambers, Barron, and Sprecher 

(1980) suggested that an appropriate measure of identification be administered for the 

culmrally and/or linguistically diverse child providing equal oppormnities to perform at 

their highest level. 
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Assessments of Minority Smdents 

Bemal (1981) and Samuda (1975) stressed the need for properiy assessing the 

Texas Mexican American population for several reasons. To assess properiy the 

importance and contribution of the Mexican American population to American society, three 

significant factors must be reviewed. First, tiie Texas Education Agency (TEA, 1995) 

reported that in the school year 1993-1994, the Mexican American enrollment in the Texas 

public schools was 1.3 million at 36 percent: and the Anglo enrollment in the Texas public 

schools was 1.7 million at 48 percent Projected enrollment by TEA for Mexican 

Americans and Anglos during the 1999-2000 school year is respectively, 1.6 million at 38 

percent and 1.9 million at 45 percent The second significant factor for assessing the 

Mexican American population is the increasing immigration from Mexico. Other than the 

neighboring states, Texas, Arizona, and California, geographic immigration has quickly 

spread to interior states (Plainview Daily Herald. Febmary 1995). And third, since many 

of the Mexican American families are classified as having low income, new federal and 

state programs were created to accommodate their basic needs in our public school system 

such as the Federal Lunch Program for Public School Children (Hendrick, 1995). 

Pullin (1987) discovered Mexican Americans performed differentiy on tests than 

their Anglo counterparts. For example, in many school districts, the ratio of Anglo and 

minority smdents in the gifted program is disproportionate to the school population. As of 

May 1995, the ethnic distribution in one school district was 59.66% Mexican American, 

32.79% Anglo American, and 7.55% African American and Other (PISD 1994-1995). The 

ethnic breakdown for the gifted program was 23% Mexican American, 2% African 

American and Otiier, and 75% Anglo American Apparentiy there is a discrepancy between 

ethnic groups for admittance into the gifted program. 
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Attempts at Development of Less-Biased Tests 

Awareness ot cultural bias in mental testing has escalated over the past decades 

during which time many attempts to dissect this problem have disclosed several likely 

causes of bias (Cole & Bmner, 1971; Elliott, 1988; Gonzalez-Tamayo, 1988; Mercer, 

1973, 1976; O'Connor, 1989; Reynolds & Brown, 1984; Sisk, 1994; Strom, Johnson, 

Strom, & Strom, 1990; Thomdike & Hagen, 1955; Torres, 1988). Reynolds and Brown 

(1984) categorized the most frequent problems of bias in standardized testing. First, many 

tests include inappropriate content Minority children lack exposure to the material in the 

test questions and other stimulus materials. Second, standardized testing sometimes 

includes inappropriate, minority sample size. Ethnic minorities are underrepresented in 

standardized samples used in the collection of normative reference data. Third is examiner 

and language bias. Most psychologists are Anglo and speak only standard English. They 

may intimidate ethnic minorities and may affect their performance. Fourth is inequitable 

social consequences. Minority group members are disproportionately relegated to dead-end 

educational tracks. Labeling effects also fall into this category. Misplacement and 

mislabeling affect a smdent's school performance. Fifth is the measurement of different 

constmcts. Most standardized tests base their standards on Anglo culmral values which in 

mm negates other diverse cultural values. Sixth is the differential predictive validity. Tests 

do not predict successfully some relevant behavior for minority group members. This 

research deals with the first, third and fifth categories: inappropriate content, language bias, 

and different constmcts. 

Research Employing Creativitŷ  Assessments 

Thomdike and Hagen (1955) revealed how research has recognized tiie 

inconsistencies in available culmre-free and culmral fair tests. The typical American test 

assumes the common core of an American culture. Attempts have been made to consider 
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tiie trequent problems in test bias and to develop more appropriate tests tor minonty 

populations. In The National Report on Identification, Richert, Alv mo, and McDonnell 

(1982) suggested the following intelligence tests for linguistic and culture diverse children: 

The Ravens Progressive Matrices (age 8-adult), The Cartoon Consen ation Scales (grades 

K-6), The Stallings Environmentally Based Screen (grades K-6); The System of 

Multiculmral Pluralistic Assessment (SOMPA, age 5-11), and The Cattell Culture-Fair 

Intelligence Series (age 8-adult). Behnke (1992) recentiy applied tiie use of tiie culmral-

free Cattell test in an attempt to identify smdents for gifted programs in Houston, Texas. 

She determined that there is a significant difference between the ratio of minority and low 

SES kindergarten smdents who are identified by the Cattell test and the ratio of Anglo and 

non-low SES kindergarten students who are identified as gifted by the Cattell test Kames 

and Colhns (1981), Tonance (1977), and Frasier (1991) recommend the Torrance Tests of 

Creative Thinking (TTCT) for predicting creative thinking ability for minority smdents. 

The Torrance Tests of Creative Thinking developed out of several unusual 

circumstances for Tonance: a difficult teaching situation, a challenging counseling 

experience w ith troubled veterans and a pioneering research project on giftedness. As a 

classroom teacher n 1936, Torrance created special teaching strategies and methods to work 

with dismptive and unmanageable eighth and ninth grade students. As a military counselor 

in 1943, Torrance's successful teaching techniques became the basis of his first creativity 

test designed for imprisoned veterans. Torrance's military responsibilitv was to counsel 

and remedial the individuals for a normal life outside of incarceration. In 1958 after a stint 

in the military, Torrance became the Director of Educational Research at the University of 

Minnesota. The advisory committee recommended a initiatory research program on 

giftedness. After working fenentiy with students with creative thinking ability, determined 

by a variety of tests, Tonance, Tan and Allman (1970) initiated a predictive validity study 

consisting of 114 elementary education majors. Tan and Torrance developed a checklist of 
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creative behaviors displayed by elementary instmctors and then presented tiiose behav iors 

to tiie elementary majors. Coefficients of correlation of .62 and .57 were obtained betw een 

the creative behaviors and two measures of verbal creativity. Concurrently, Torrance 

initiated a longimdinal smdy with 220 elementary smdents (Torrance, 1970), 12-year span, 

and 230 high school smdents (Torrance, 1981), 22-year span. The high school validity 

study produced an overall validity coefficient of .51, separate validity coefficients for males 

at .59 and for females at .46. The elementary overall validity coefficient was .62, separate 

validity coefficients for males at .57 and for females at .63. Therefore, the predictive 

validity of tiie Torrance Test of Creative Thinking (TTCT) is substantial even tiiough 

unaccountable variance is present This variance could be attributed to: instmctors w ho 

advocate creativity, a partnership with a creative-oriented mentor, having long term goals 

that include a creative lifestyle, and planning to travel or study abroad. Both longimdinal 

smdies presented results that support the relationship between creativity test performances 

in elementary and high school with real life creative achievements (inventing new products, 

writing and publishing books, discovering scientific advances, creating new businesses, 

receiving awards in the fine arts, and so on). Howieson (1981, 1984) supports the validity 

of the TTCT. Howieson's (1981) longitudinal study, 1965-1975, tested 400 Australian 

seventh graders. The smdy comprised summative scores of the TTCT that correlated .30 

with the total criterion score. The 1984 longitudinal study, 1960-1073 of 306 subjects 

calculated a multiple correlation coefficient of .51; for quantity of personal 

accomplishments, a multiple coefficient correlation of .33; and for quality of individual 

creative accomplishments of .44. Ball and Torrance revised the TTCT in 1984 to further 

enhance its quality of faimess and unbias namre. 

Interest in the development of cultural-free and cultural-fair tests has also led to the 

revision of other established standardized tests such as tiie Wechsler Intelligence Scale-

Revised (WISC-R, Wechsler, 1974), tiie Wechsler Preschool and Primary Scale of 
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Intelligence-Revised (Wechsler, 1989), tiie Woodcock-Johnson Psycho-Educational 

Battery Revised (WJ-R, Woodcock & Johnson, 1989, 1990), and the Woodcock 

Language Proficiency Battery Revised (WLPB-R, Woodcock, 1991). Several studies 

have included the revised versions for administration to minority samples (Hinton, 1994; 

Lindblad, 1995; Olivarez, Palmer, & Guillemard, 1992; Palmer, Olivarez, Willson, & 

Fordyce, 1989). 

Two recent studies found a significant difference in test results in one or more of 

the subsets for minorities compared to Anglo subtest scores due to language dominance and 

nonreferrred group stams. Olivarez, Palmer, and Guillemard (1992) examined ethnic 

differences utilizing achievement tests and intelligence tests. The achievement tests 

included the Woodcock-Johnson Psycho-Educational Battery (W-J, Woodcock & 

Johnson, 1984) and the Woodcock Language Proficiency Battery (W-LPB, Woodcock, 

1984). The intelligence tests included the Kaufman Achievement Battery for Children (K-

ABC, Kaufman & Kaufman, 1983) and the Wechsler Intelligence Scale for Children-

Revised (Wechsler, 1974). Intercept bias was more apparent than slope bias (differential 

validity) with the Anglo smdents on two of the three pairs of measures examined. The 

slope score for Anglo smdents was 0.7 compared to the slope score for Mexican Americans 

at 0.5. This reveals that the K-ABC is a nonbiased test since the rate of change for the 

Wise scores increases 0.2 for ever} unit of change for the K-ABC scores. The intercept 

score for Anglo students was 37.2 compared to 38.1 for Mexican Americans. These 

scores show a discrepancy of 0.9 when plotted on the Y axis. Therefore, the K-ABC 

maybe an unfair test due to ethnic differences. Correlation between K-ABC and W-LPB 

achievement measures by ethnicit) and referrals revealed a significant differences for K-

ABC Reading Understanding and W-LPB Chal Language for referred Mexican Americans 

.62 and referred Anglos . 16. Regression statistics revealed test unfairness or intercept bias 

and test bias or slope bias between Anglos and Mexican Americans in oral language on K-
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ABC. Another study revealing intercept and slope bias was conducted by Palmer, 

Olivarez, Willson, and Fordyce (1989). By administering the WISC-R and tiie K-ABC to 

Mexican Americans (identified LEP), African Americans and Anglos (identified non-LEP), 

the smdy disclosed slope and intercept bias between the third and fourth grade smdents 

who were classified either referred or nonreferred. Significant mean differences were 

higher for nonreferred status and for the non-LEP group. The means for the non-LEP 

Mexican American yielded a higher means than the LEP Mexican American group. Two of 

the three cognitive subtests K-ABC Simultaneous and K-ABC Mental Processing, 

respectively, revealed a significant mean difference for nonreferred Mexican Amencans 

0.28 compared to Anglos 0.65 and nonreferred Mexican Americans 0.33 compared to 

nonreferred Anglos 0.60 (Kaufman & Kaufman, 1983). The Potthoff procedure revealed 

four significant F-ratios for slopes and intercept differences across ethnicity and two 

significant F-ratios for slope and intercept across ethnicity. The slope and intercept 

differences across ethnicity showed that the achievement and performance measures 

overpredicted or underpredicted the abilities of minorities with extreme differences. The 

significant F-ratios for slope and intercept for race evidenced that referred minorit> students 

were overidentified as learning disability (LD) students. Intercept differences were 

observed for the Mexican American group only. Subsequentiy, the regression coefficients 

were related for all three ethnic groups, the amount of error in prediction remained 

unchanged for each subject's score on the predictable variable. For the other pairs of 

measures that conveyed intercept differences, Anglos demonstrated higher intercept scores 

than the other ethnic groups. Thereupon, tiie WISC-R and the K-ABC IQ measures 

overpredicted the achievement performance of African Americans and Mexican Americans. 

This could lead to overrepresentation of smdents w ith extreme differences. Anglos 

indicated both a different and stronger predictive relationship between tiieir performance on 

intelligence measures and arithmetic measures than the minority groups. Apparent slope 
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differences might affect overrepresentation of majority groups and underrepresentation of 

minority groups. Therefore, the smdy revealed that some researchers recommend that 

alternative methods are warranted before minority smdents are assessed and placed in 

special programs. 

The Woodcock-Johnson Psycho-Educational Battery-Rev ised (1989. 1990) was 

utilized in two dissertations where one found a significant difference due to language 

dominance among ethnic groups and another found no significant difference due to 

language dominance. English dominant subjects often score higher on standardized tests 

because non-English dominant subjects sometimes have difficulty translating unfamiliar 

vocabulary and meaningful syntax. Lindblad (1995) utilized the Woodcock-Johnson Test 

of Achievement Revised (W-J ACH 1990) and administered the test to 491 Caucasians, 

182 African American, 14 American Native American and 17 Asian/Pacific Islander. A 

multiple regression was employed to examine gender differences. Lindblad found ethnic 

discrepancies: Caucasian preschoolers usually scored higher than the other minority 

preschoolers. On the Broad Cognitive Ability Cluster, Caucasians overall scored 

significantiy higher than African American preschoolers by 7.31 points. Specifically, 

higher scores were calculated for Incomplete Words by 7.31 points and Picture Vcx̂ abulary 

by 12.55 points. On the Knowledge Cluster, Caucasians overall scored higher than 

African American preschoolers by 15.27 points. Specificalh, higher scores were 

calculated for science by 17.44 points, social studies by 12.50 points and humanities by 

15.67 points. Overall, Caucasians also scored significanth higher on the Knowledge 

Cluster than American Native American preschoolers by 18.41 points. Specifically, higher 

sabres were calculated for science by 18.82 points and humanities by 21.40 points. On 

the Skills Cluster, Caucasians overall scored significantiy higher than African Amencan 

preschoolers on the Letter-Word Identification by 11.306 points and Applied problems by 

13.394 points. Caucasians also scored significantiy higher than American Nativ e 
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Americans on the Skills Cluster by 27.001 points. Lindblad found tiiat tiie differences of 

scores in her smdy nught be due to an unequal number of subjects in each ethnic group, 

examiner/examinee match, socioeconomic status, or other unknown variables. She 

believed that culmral factors affected the outcomes of her smdy and recommended separate 

norms for diverse racial groups in the preschool lattery. 

The second dissertation involved older Mexican American children and found that 

using the W-J COG no differences were observed. Hinton's (1994) dissertation 

determined the cognitive performance pattern underiying the Woodcock-Johnson Tests of 

Cognitive Ability Revised (WJ-R COG, 1989) for Mexican American children. The chi-

square difference test and the three goodness-of-fit indexes were used to determine if the 

Woodcock-Johnson Revised Ability Test was unbiased for Mexican American school 

children. Test results revealed no significant differences due to language dominance for 

183 Mexican American compared to 1,1393 non-Mexican American groups. She believed 

that the WJ-R COG is a strong, theoretically based test for differentiating cognitive 

patterns, learning styles, and instmctional methods for diverse ethnic groups. Although a 

formidable effort has been made to create tests or revise established tests, bias is still 

present in comparing ethnicities. 

Summary 

This chapter reviewed the literamre related to defining creativity and investigated the 

role of fair and unbiased testing as part of the identification process of gifted minority 

smdents. The necessity for early identification of minority students was emphasized and 

advocated. A synopsis of the historical overview of research and selected studies of tiie 

Tonance Test of Creative Thinking and examination of the Woodcock-Johnson Psycho-

Educational Battery-Revised were reviewed. Illustrations of the research involving either 

the assessments themselves or utilization of the assessments as a component of other 
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smdies were evaluated. This chapter concluded with certain mindfulness on research 

which contrasts the two assessments used in this study with other standardized tests. 
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CHAPTER III 

METHOD 

Introduction 

The purpose of this smdy was to determine the predictive relationship between 

creative thinking ability and achievement by investigating the cntenon relationship of 

regression statistics, intercept and slope, across two ethnic and two socioeconomic groups. 

The methodology section is arranged into the following six segments: (1) research 

questions, (2) research design, (3) participants, (4) instruments, (5) procedures, and (6) 

summary. 

Research Ouestions 

Four research questions were developed for this study. In achieving the purpose of 

identifying kindergarten students with creative thinking ability, the first research question 

and null hypotheses concemed test faimess across ethnicity. The question determined 

whether the Torrance Tests of Creative Thinking Figural Form A exhibited test faimess 

properties across West Texas Mexican American and Anglo American students achievement 

scores as determined by Potthoff's procedure. The first null hypothesis tor question one 

stated that there was no difference between the intercept of a regression line for West Texas 

Mexican American kindergarten smdents and the intercept of a regression line for Anglo 

American kindergarten smdents regressing the math cluster of the Woodcock-Johnson 

Revised Test of Achievement on the Torrance Tests of Creativ e Thinking Figural Form A. 

The second null hypothesis stated that there was no difference between the intercept of a 

regression line for West Texas Mexican American kindergarten students and the intercept of 

a regression line for Anglo American kindergarten students regressing the reading cluster of 

the Woodcock-Johnson Revised Test of Achievement on the Tonance Tests of Creative 
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Thinking Figural Form A. The third null hypothesis said that there was no difference 

between tiie intercept of a regression line for West Texas Mexican American kindergarten 

smdents and the intercept of a regression line for Anglo American kindergarten students 

regressing the writing cluster of the Woodcock-Johnson Revised Test of Achievement on 

the Torrance Tests of Creative Thinking Figural Form A. The fourth null hypothesis said 

that there was no difference between the intercept of a regression line for West Texas 

Mexican American kindergarten smdents and the intercept of a regression line for Anglo 

Amencan kindergarten smdents regressing the oral language cluster of the Woodcock-

Johnson Revised Test of Achievement on the Tonance Tests of Creative Thinking Figural 

Form A. 

In achieving the purpose of identifying kindergarten smdents with creative thinking 

ability, the second research question and null hypotheses conceming creative thinking and 

test faimess across low and non-low socioeconomic status were considered. The second 

research question determined whether the Torrance Tests of Creative Thinking Figural 

Form A exhibited test faimess properties across low and non-low socioeconomic status 

achievement scores as determined by Potthoff's procedure. 

The first null hypothesis for question two stated that there was no difference 

between the intercept of a regression line for low socioeconomic status and the intercept of 

a regression line for non-low socioeconomic status regressing the math cluster of the 

Woodcock-Johnson Revised Test of Achievement on the Tonance Tests of Creative 

Thinking Figural Form A. The second null hypothesis stated that there was no difference 

between the intercept of a regression line for low socioeconomic status and the intercept of 

a regression line for non-low socioeconomic stams regressing the reading cluster of the 

Woodcock-Johnson Revised Test of Achievement on the Tonance Tests of Creativ e 

Thinking Figural Form A. The third null hypothesis said tiiat there was no difference 

between the intercept of a regression line for low socioeconomic status and the intercept of 
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a regression line for non-low socioeconomic status regressing the writing cluster of the 

Woodcock-Johnson Revised Test of Achievement on the Tonance Tests of Creativ e 

Thinking Figural Form A. The fourth null hypothesis said that there was no difference 

between the intercept of a regression line for low socioeconomic status and the intercept of 

a regression line for non-low socioeconomic stams regressing the oral language cluster of 

the Woodcock-Johnson Revised Test of Achievement on the Torrance Tests of Creative 

Thinking Figural Form A. 

In accomplishing the prospect of identifying kindergarten students with creative 

thinking ability, the third research question and null hypotheses concemed creativ e thinking 

and differential validity across ethnicity. The research question determined if the Tonance 

Tests of Creative Thinking Figural Form A exhibit (test bias) differential validity properties 

across West Texas Mexican American and Anglo American smdents achievement scores as 

determined by the Potthoff's procedure. The first null hypothesis stated that there was no 

difference between the slope of a regression line for West Texas Mexican Amencan 

kindergarten smdents and the slope of a regression line for Anglo American kindergarten 

smdents regressing the math cluster of the Woodcock-Johnson Revised on the Torrance 

Tests of Creative Thinking Figural Form A. The second null hypothesis stated that there 

was no difference between the slope of a regression line for West Texas Mexican Amencan 

kindergarten smdents and the slope of a regression line for Anglo Amencan kindergarten 

smdents regressing the reading cluster of the Woodcock-Johnson Revised on the Torrance 

Tests of Creative Thinking Figural Form A. Third, the null hypothesis said that there was 

no difference between tiie slope of a regression line for West Texas Mexican Amencan 

kindergarten smdents and the slope of a regression line for Anglo Amencan kindergarten 

smdents regressing the writing cluster of the Woodcock-Johnson Revised on the Tonrance 

Tests of Creative Thinking Figural Form A. Fourth, tiie null hypothesis said tiiat tiiere was 

no difference between the slope of a regression line for West Texas Mexican Amencan 
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kindergarten smdents and the slope of a regression line for Anglo Amencan kindergarten 

smdents regressing the oral language cluster of the Woodcock-Johnson Rev ised on the 

Tonance Tests of Creative Thinking Figural Form A. 

In accomplishing the prospect of identifying kindergarten students with creativ e 

thinking ability, the last research question and null hypotheses conceming creative thinking 

and differential validity across low and non-low socioeconomic status were considered. 

The question determined if the Tonance Tests of Creative Thinking Figural Form A exhibit 

(test bias) differential validity properties across low and non-low socioeconomic stams 

achievement scores as determined by the Potthoff's procedure. 

The first null hypothesis stated that there was no difference between the slope of a 

regression line for low socioeconomic status and the slope of a regression line for non-low 

socioeconomic stams regressing the math cluster of the Woodcock-Johnson Revised Test 

of Achievement on the Torrance Tests of Creative Thinking Figural Form A. The second 

null hypothesis said that there was no difference between the slope of a regression line for 

low socioeconomic stams and the slope of a regression line for non-low socioeconomic 

status regressing the reading cluster of the Woodcock-Johnson Revised Test of 

Achievement on the Torrance Tests of Creative Thinking Figural Form A. Third, the null 

hypothesis said that there was no difference between the slope of a regression line for low 

socioeconomic status and the slope of a regression line for non-low socioeconomic status 

regressing the writing cluster of the Woodcock-Johnson Revised Test of Achievement on 

the Tonance Tests of Creative Thinking Figural Fonm A. Fourtii, the null hypotiiesis said 

that there was no difference between the slope of a regression line for low socioeconomic 

status and the slope of a regression line for non-low socioeconomic status regressing the 

oral language cluster of the Woodcock-Johnson Revised Test of Achievement on the 

Tonance Tests of Creative Thinking Figural Form A. 
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Research Design 

Participants 

Initially, the stratified sample for this study was drawn from 141 letters of 

solicitation that were sent home with smdents who were classified as Anglo American and 

Mexican American. A cover letter. Appendix A (English) and Appendix B(Spanish), 

verified authorization for the research by the superintendent and the principals. Shown in 

Appendix C and Appendix D were letters of solicitation written in English and in Spamsh. 

The sample encompassed 11 kindergarten classrooms at 3 different elementary schools. 

Letters were continuously sent home until a negative or positive response was obtained tor 

that child. Only smdents who remmed their form with a parent's signamre and a 

designation of 'yes' were allowed to participate. One hundred and twenty 'yes' letters 

were returned by seventy-two Mexican American and 48 Anglo American students. 

Ethnicity was determined by school records since the enrollment form solicits the parents' 

designation of the child's ethnic classification. Anglo Americans were Anglo and non-

Mexican American. Mexican Americans were of Mexican heritage and American 

citizenship. Low and non-low SES was determined by the eligibility for free or reduced 

lunch under the Federal Lunch Program guidelines. 

The participants used in this study (N = 120) included all those smdents who had 

recorded scores for the Tonance Tests of Creative Thinking and for the Woodcock-

Johnson Psycho-Educational Battery Revised. The ethnicity of this sample of Anglo and 

Mexican American kindergarten students, SES status, and gender are displayed in Tables 

3-8. 

Instruments 

Torrance Tests of Creative Thinking Figural Form A . Tonance (1962b, 1965, 

1967, 1969, 1970, 1973, 1977) developed the Tonance Tests of Creative Thinking in 
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order to identify creative abilities by measunng fluency, flexibility, onginality, and 

elaboration in nonverbal and verbal forms. The Tonance Tests of Creative Thinking 

developed out of several unusual circumstances for Tonance: a difficult teaching siUiation, 

a challenging counseling experience with troubled veterans and a pioneering research 

project on giftedness. As a classroom teacher in 1936, Tonance created special teaching 

strategies and methods to work with dismptive and unmanageable eighth and ninth grade 

smdents. As a military counselor in 1943, Torrance's successful teaching techniques 

became the basis of his first creativity test designed for imprisoned veterans. Torrance's 

military responsibility was to counsel and remedial the individuals for a normal life outside 

of incarceration. In 1958 after a stint in the military, Tonance became the Director of 

Educational Research at the University of Minnesota. The advisory committee 

recommended a initiatory research program on giftedness. After working ferventiy with 

smdents with creative thinking ability, determined by a variety of tests, Tonance, Tan and 

Allman (1970) initiated a predictive validity smdy consisting of 114 elementary education 

majors. Tan and Tonance developed a checklist of creative behaviors displayed by 

elementary instmctors and then presented those behaviors to the elementary majors. 

Coefficients of correlation of .62 and .57 were obtained between scores on the creative 

behaviors and on two measures of verbal creativity. Concurrentiy, Tonance initiated a 

longimdinal study with 220 elementary smdents (Torrance, 1970), 12-year span, and 230 

high school students (Tonance, 1981), 22-year span. The high school validity smdy 

produced an overall validity coefficient of .51, separate validity coefficients for males at .59 

and for females at .46. The elementary overall validity coefficient was .62, separate 

validity coefficients for males at .57 and for females at .63. Howieson (1981, 1984) 

supports the validity of the TTCT. Howieson's (1981) longimdinal study, 1965-1975, 

tested 400 Australian seventh graders. The study comprised summative scores of tiie 

TTCT that correlated .30 witii the total criterion score. In the longimdinal study, of 306 
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subjects calculated a multiple correlation coefficient of .51 for publicly recognized creativ e 

achievements; for quantity of personal accomplishments, a multiple coeffiaent correlation 

of .33; and for quality of individual creative accomplishments of .44. For this study, 

Figural Form A will be used to predict creative thinking ability of West Texas Mexican 

Amencan kindergarten smdents. Therefore, the predictive validity of the Tonance Test of 

Creative Thinking (TTCT) is substantial. 

Adequate test-retest reliability as well as altemate forms reliability has been 

ascertained for the Torrance Tests of Creative Thinking through various studies (Torrance 

& Ball, 1984). Content and constmct validity was founded upon Torrance and his 

associates' observation of lives of distinguished creative people. They evaluated not only 

their characteristics, but also the attributes of creative fulfillment and theories conceming 

the working of the mind. The new streamlined scoring of the figural forms of the Tonance 

Tests of Creative Thinking (Ball & Tonance, 1984) was used in this smdy. With this 

procedure, it is conceivable to keep the reliability of the standard scores above the .90 level 

for the 5 subtest areas: fluency, originality, abstractness of tities, elaboration, resistance to 

premature closure. 

Woodcock Johnson -Revised Psycho-Educational Battery (WJ-R). The Woodcock 

Johnson-Revised Psycho-Educational Battery (WJ-R) (Woodcock & Johnson, 1989, 

1990) is a test created to evaluate mental abilities, academic achievement and scholastic 

aptimde. Normative data were based on a single sample both cognitive and achievement 

tests. The tests were standardized nationally on 6,359 subjects ages 24 months to 95 

years. This test battery is arranged in two major parts: the Woodcock-Johnson Revised 

Test of Cognitive Ability (WJ-R) COG and tiie Woodcock-Johnson Revised Test of 

Achievement (WJ-R ACH). A second battery, the Woodcock Language Proficiency 

Battery-Revised (W LPB) (Woodcock, 1991) was admimstered. This smdy incorporated 
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the WJ-R ACH and the W LPB. Test results provided an opportunity to correlate tiie 

examinees' strengtiis and weakness in tiieir academic achievement and abilities. 

The achievement test includes subtests of reading, mathematics, writing, and 

language skills. The clusters were administered in the following order Broad Reading (a) 

Test 22: Letter-Word Identification, (b) Test 23: Passage Comprehension; Broad Math (c) 

Test 24: Calculation, (d) Test 25: Applied Problems; Broad Wntten Language (e) Test 26: 

Dictation, Test 27: Writing Samples. The language subtest consists of Test 2: Picmre 

Vocabulary. The subtests produced cluster scores for a particular subject matter. The 

range of standard scores are from 59 to 141. 

The W-J R ACH and the W LPB provide a specific series of tests which yield 

results in the form of cluster scores. These cluster scores furnished the pnmary basis for 

test interpretation as well as more generalizable scores for multifaceted abilities. Using the 

cluster scoring method helped provide a broader perspective of the diverse multifaceted 

abilities than does interpretation of an ability based on a single test score (Woodcock et al, 

1989). One achievement factor cluster was derived for the four achievement tests of the 

WJ-R ACH. This score was detected as an altogether, broad-t)ased measure of intellectual 

ability (Woodcock et al., 1989). The hazard of generalizing from a single score that depicts 

a constricted behavior to a broad, multifaceted ability was decreased by the combination of 

individual tests to obtain cluster scores. Woodcock and Johnson (1989, 1990) assert that 

cluster interpretation also results in better ecological validity, because of the specific 

abilities being measured have more diagnostic significance m the determination of strengths 

and weaknesses than does the one broad score. Intelligence, the aSvSociative process, and 

problem-solving was imperative in responding to the test battenes. 

Torrance (1962b, 1965, 1967, 1969, 1970, 1973, 1977) developed the Tonance 

Tests of Creative Thinking in order to identify the creative abilities by measunng fluency, 

flexibility, originality, and elaboration in nonverbal and verbal forms. For this smdy, 
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Figural Form A will be used to predict creative thinking ability of West Texas Mexican 

American kindergarten smdents. 

Procedures 

The smdy was accomplished in two stages. In Stage One, kindergarten students 

was solicited through a letter of notification to the parents at three elementary schools in 

Texas. In Stage Two, the kindergarten students were tested using two instmments: the 

Tonance Tests of Creative Thinking Figural Form A (1984) and the Woodcock-Johnson 

Psycho-Educational Battery Revised (1989,1990). 

Data Collection 

Data collection procedures include administration of the Tonance Tests of Creative 

Thinking Figural Form A (1984), and the Woodcock-Johnson Psycho-Education Battery 

Revised (1991) to each kindergarten smdent. Testing for the Torrance Tests of Creative 

Thinking Figural Form A (1984) was admimstered by umversity professors and scored by 

the Scholastic Testing Service, Inc. Permission was granted by Ball and Torrance (1984) 

for the administrator to assist in writing the tities of the examinees' pictures. Testing for 

the Woodcock-Johnson Psycho-Educational Battery Revised (1989, 1990) was conducted 

and scored by certified diagnosticians and. The test battery was administered \o all 

subjects. 

Procedures for the administration of the achievement test included the following: 

First, testing was conducted on specified Saturdays at each respective elementary school. 

Appendix E discloses letters that were sent to parents requesting a mormng or aftemoon 

time for their child's testing. When the researcher orgamzed a time schedule for that 

particular Samrday, a second letter m Appendix F was sent home to the parents several 

days before the test date. Notification of admimstration of time and students' names as 
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viewed in Appendix G were distributed to the appropriate teachers sev eral days before the 

testing. This procedure allowed the teachers to plan ahead for these students' absence. 

Certified diagnosticians tested each smdent individually. Six subtests of tiie achievement 

test were administered by the diagnosticians. 

Testing was conducted in an empty classroom or the cafetena and took 30-45 

minutes depending on the smdent's achievement level. Pencils were provided for the 

examinees. Third, when testing was completed the researcher provided juice and a donut 

for the examinees. 

Procedures for administration of the creativity test included the following: First, 

permission from the school district superintendent and the three elementary school 

principals was obtained. Second, after permission was granted, each kindergarten teacher 

in the three elementary schools received a letter of solicitation and a personal follow-up 

phone call from the researcher about participating in the research project Each teacher 

who consented distributed to every child in her classroom, excluding bilingual students, a 

letter of solicitation prepared by the researcher. To obtain a 100 percent response from the 

parents, letters were sent home more than once. Third, after secunng parental permission 

from the smdents, a university professor tested five students from one or more classrooms. 

Testing was conducted with one group of five smdents at a time. The researcher 

distnbuted to each teacher a list of students, dates, and times (Appendix G) w hen testing 

was going to be administered. This procedure allowed teachers to prepare for the smdents' 

absence. All smdents were tested in their respective school buildings. Testing w as 

conducted m an empty classroom, in the cafeteria or in the library. Pencils were provided 

for tiie examinees. Since most kindergarten students do not spell yet, the prolessor 

assisted the students in that area that is allowed, according to the test manual. Individual 

smdents whispered their tities in the examiner's ear and, then, the examiner wrote the tities 

on the student's protocol. Fourth, when testing was finished, the professor prov ided a 
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reward for the examinees and retumed tiiem to tiieir classrooms. The creativ itv test had 

three activities tiiat required about 10 minutes each to complete; therefore, the students were 

not out of the classroom more than 30 minutes at a time. 

After the smdents took the test, the protocols were sent to the Scholastic Testing 

Service, Inc., for consistent and appropriate sconng. The new streamlined sconng forms 

of the Tonance Tests of Creative Thinking (Torrance & Ball, 1984) were used and 

analyzed in this smdy after being retumed by the Scholastic Testing Service , Inc. Sconng 

for each subtest provided a score for means and standard deviations depending on the 

performance of the student Points were accumulated by the smdent's ability to mampulatc 

the stimulus object into a design, a picmre, or a representation. If the student did not 

follow these guidelines and made the drawing unmeaningful and irrelevant, then the 

response was not scored. Following the guidelines and producing a drawing with 

purposeful and congment intentions, the response accumulated points for appropriate 

manipulation of the stimulus. Based on these guidelines, students accmed points in a fair 

and unbiased process. This process maintained the scoring reliability above the .90 level 

for all three tests. The standard scores ranged from 0 to 141. These scores were denved 

from five subtests: fluency, onginality, elaboration, abstractness of tities, and resistance to 

premature closing. Scoring for each subtest was determined by: (1) fluency- number of 

relevant responses; (2) originality- infrequency and unusual responses; (3) elaboration-

mimmum and primary responses, imagination and exposition of detail, and appropnate titic 

elaboration; (4) abstractness of tities- synthesis and organization of titles; (5) resistance to 

premature closing- ability to keep open and delay closure. Intelligence, the associative 

process, problem-solving were essential creative aspects in completing the five subtests 

appropriately. 

After all tests had been administered and scored, the researcher provided the parents 

with a letter (Appendix H) advising them about their child's strengths and weaknesses 
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regarding creativity and achievement A second page (Appendix I-creativity measures and 

Appendix J - achievement/language measures) afforded the parent w itii an explanation 

about the particular areas encompassing their child's interests. 

Statistical Procedures 

The purpose of this smdy is to determine the predictive relationship between 

creative thinking ability and achievement by investigating the cntenon relationship of 

regression statistics, intercept and slope, across two ethnic and two socioeconomic groups. 

Olivarez, Palmer, and Guillemard (1992) used a simultaneous test of slope and intercept 

differences described by Potthoff (1966). This is frequentiy used in mvestigaUons of 

predictive bias Anastasi (1988, p. 195). The Potthoff procedure, a form of linear 

regression procedure, helped to determine if the ratio of minonty students was greater than 

the ratio of majority students in the test standardization samples. 

The smdy utilized the following statistical procedures for analysis: To answer 

question 1, a significant difference was determined by contrasting the intercept of a 

regression line for West Texas Mexican American kindergarten students and the intercept of 

a regression line for Anglo American kindergarten students as identified by the predictive 

performance on the Tonance Tests of Creative Thinking Figural Form A as compared to 

the critenon performance of the achievement clusters of the Woodcock-Johnson Revised 

Psycho-Educational Battery (1989,1990) and the clusters of the Woodcock Language 

Proficiency Battery (1991). This study employed the Potthoff (1966) procedure to 

examine the predictive bias by the use of the simultaneous regression equations. 

Simultaneous regression prevents a Type I error to reject the null hypothesis when the null 

hypothesis is tme. 

If two groups have the same validity coefficients but yield two difterent intercepts, 

then intercept bias is present declaring the test systematically overpredicts or underpredicts 
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criterion performance for a certain group. The regression line for both groups may hav e 

the same slope but intersect the y axis at different points. If the majonty/minonty 

regression line is higher than the minority/majority regression line, then it can be 

determined that the test exhibits intercept bias or test unfaimess. 

To answer question 2, a significant difference was determined by contrasUng the 

intercept of a regression line for low socioeconomic stams and tiie intercept of a regression 

line for non-low socioeconomic status as identified by the predictive performance on the 

Tonance Tests of Creative Thinking Figural Form A, and compared to the cntenon 

performance of the achievement clusters of the Woodcock-Johnson Revised Psycho-

Educational Battery and the Woodcock Language Proficiency Battery. This smdy 

employed the Potthoff (1966) procedure to examine the predictive bias of the simultaneous 

regression equations. 

If two groups have the same validity coefficients but yield two different intercepts, 

then intercept bias is present declaring that the test systematically overpredicts or 

underpredicts criterion performance for a particular socioeconomic stams. The regression 

line for both groups may have the same slope but intersect the y axis at different points. If 

the one regression line is higher than the other regression line, then it can be determined 

that the test exhibits intercept bias or test unfaimess. 

To answer question 3, a significant difference was determined by contrasting the 

slope of a regression line for West Texas Mexican Amencan kindergarten students and the 

slope of a regression line for Anglo Amencan kindergarten students as identified by the 

predictive performance on the Torrance Tests of Creative Thinking Figural Form A and 

compared to the criterion performance on the achievement clusters ot the Woodcock-

Johnson Revised Psycho-Educational Battery and the Woodcock Language Proficiency 

Battery. This smdy employed the Potthoff (1966) procedure to examine the simultaneous 

regression equations to determine slope bias. 
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To answer question 4, a significant difference was determined by contrasting 

between the slope of a regression line for low socioeconomic status and the slope of a 

regression line for non-low socioeconomic status as identified by the predictive 

performance on the Tonance Tests of Creative Thinking Figural Form A and compared to 

the critenon performance on the achievement clusters of the Woodcock-Johnson Revised 

Psycho-Educational Battery and the Woodcock Language Proficiency Battery. This study 

employed the Potthoff (1966) procedure to examine the simultaneous regression equations 

to determine slope bias. 

Threats to Intemal and External Validity 

Threats to intemal and external validity may affect the outcome of this research. 

Since this study did not contains random assignment and a control group, intemal validity 

may be affected by the threats of history, mamration, and selection. The first threat of 

intemal validity is history. History concems the purpose of the students' responses being 

influenced by what they are smdying in class. Since the tests were administered m the fall 

semester, responses might reflect numerical or alphabetical representations, Halloween 

portrayals, or thematic depictions. The second threat of intemal validity is mamration. 

Mamration refers to the cognitive and physical development of the child. Considering the 

smdents' ages ranged from 5.2 years to 6.1 years, some smdents might be more mamre 

than others which possibly could provide higher scores for the more mature students. 

Another maturation threat might be the timing of the administration of the tests. Some 

students were tested in October and others were tested in November. Mamration could 

contribute to higher scores for students who took the tests later in the semester. The last 

threat of intemal validity is selection. Selection pertains to the initial differences among the 

classrooms. If teachers facilitate creativity in their classrooms, students' scores maybe 
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higher than other students' scores whose teachers do not emphasize creativ ity in their 

classrooms. 

External validity for this study concems the reactive effects of selection of subjects. 

Because the subjects were selected from one school district, the results may not be 

generalize to subjects outside the school distnct Therefore, the sample is not 

representative of all populations outside of the community, only to those similar to the 

community under study. 

Summary 

This smdy was conducted in a small agncultural community among Anglo 

Amencan kindergarten smdents and Mexican American kindergarten smdents w ho were 

classified as either non-low SES or low SES. Letters of solicitation encouraged student 

participation. Random group assignment was instigated for administration of the creativ ity 

test. The achievement/language was administered individually. In addition to the measures 

of central tendency, a Multivanate Analysis of Variance (MANOVA) was utilized to 

determine individual differences between the measures and the demographic vanables. 

Potthoff's procedure was used to determine the predictive validity of the creativity test 

when scores were regressed on the cntenon measures of achievement/language. Pearson's 

product moment correlation was utilized to examine the relationship between the creativ ity 

scores and the achievement/language scores by ethnic, socioeconomic, and gender status. 
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CHAPTER IV 

RESULTS 

This chapter includes: (1) summary of the descriptive statistics acquired from the 

statistical tests used in this smdy, (2) results of Pearson's product moment correlation, (3) 

results obtained from the multiv ariate analysis of variance, (4) results obtained from 

Potthoff s procedure that statistical analysis performed and applied to each of the 

hypotheses tested, and (5) summary. 

This study had four broad purposes: (1) to determine if the Tonance Tests of 

Creative Thinking Figural Form A exhibit test faimess properties across West Texas 

Mexican American and Anglo American smdents achievement scores as determined by 

Potthoff s procedure, (2) to ascertain whether the Torrance Tests of Creativ e Thinking 

Figural Form A exhibit test faimess projDCrties across low and non-low socioeconomic 

stams achievement scores as determined by Potthoff s procedure, (3) to decide if the 

Torrance Tests of Creative Thinking Figural Form A exhibit (test bias) differential v alidity 

properties across West Texas Mexican American and Anglo American students achievement 

scores as determined by Potthoff s procedure, and (4) to determine whether the Tonance 

Tests of Creative Thinking Figural Form A exhibit (test bias) differential validity properties 

across low and non-low socioeconomic status achievement scores as determined by 

Potthoff s procedure. 

Summary of the Descriptiv e Statistics 

Participants 

Descriptive statistics for research participants (ethnicity, SES, and gender) are 

shown in Tables 3-8. The 120 kindergarten smdents included in the analysis ranged from 

5.2 years to 6.1 years with the mean age at 5.15 years old. Fifty-five of the students were 
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female (46%) and 65 were male (54%). Seventy-two (58%) of tiie smdents were Mexican 

American with 48 (42%) Anglo American smdents. A preponderance of smdents (58%) 

qualified for the federal subsidized lunch program, a rough indicator of socioeconomic 

stams. Fourteen (12%) Anglo American smdents qualified for the lunch program while 55 

(46%) Mexican American smdents qualified for the lunch program. Hence, the other 

students 34 (28%) Anglo American smdents and 17 (14%) Mexican American students 

were listed as non-low socioeconomic level. 

Descriptive Statistics of the Standardized Tests 

The Torrance Test of Creative Thinking yielded five subtest scores: fluency, 

originality, abstractness of tities, elaboration, and resistance to premamre closure. 

According to the TTCT Streamlined (Revised) Manual Figural Form A and B (Ball and 

Torrance, p. 4), the product moment reliability coefficients obtained for participants 

ranging in age from 6- to 12-years old were: fluency, .92; originality, .94; and elaboration, 

.92. Reliability coefficients for 6- to 7-year-olds were .93 for abstractness of tities and .90 

for resistance to premamre closure. In the TTCT manual, the reported test norms for the 

mean was 100 and for the standard deviation, 20. 

The Woodcock-Johnson Achievement Test (1989, 1990) and the Woodcock 

Language Proficiency Battery (1991) yielded seven subtest scores (letter-word 

identification. Passage Comprehension, dictation, writing samples, applied problems, 

calculations, and picture vocabulary), and four cluster scores (Broad Reading, Broad 

Mathematics, Broad Written Language and Skills). The Broad Reading cluster combines 

letter-word identification and passage comprehension tests and its median reliability for 

kindergarten through twelfth grade is .94. The Broad Mathematics cluster combines 

calculation and applied problems and its median reliability for kindergarten through the 

twelfth grade is .93. The Broad Written Language cluster combines dictation and writing 
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samples and its median reliability for kindergarten tiirough the twelftii grade is .91. The 

Broad Skills cluster combines letter-word identification, applied problems and dictation. 

Its median reliability for kindergarten through tiie twelfth grade is .96. Woodcock and 

Mather reported test norms for tiie Woodcock-Johnson Psycho-Educational Revised 

Battery in which the mean was 100 and the standard deviation was 15. Botii assessment 

measures used in this smdy disclosed below average means. 

The overall means and standard deviations for the Torrance Tests of Creativ e 

Thinking were M= 75.14/SD = 24.86. For Anglo American on the TTCT , the overall 

means and standard deviations were M = 73.89 and SD = 24.55 and on the WJ, tiie means 

and standard deviations were M = 95.34/SD = 9.19. The Mexican American means and 

standard deviations on the TTCT were M = 75.95 and SD = 25.19 and on the WJ were M= 

95.38 and SD = 9.00. 

Descriptive Statistics for Variables across TTCT Measiu-es 

The means and standard deviations were obtained for the Torrance Tests of Creative 

Thinking, Woodcock Johnson Tests of Achievement, and the Woodcock Language 

Proficiency Battery by ethnicity, socioeconomic status, and gender. The results of these 

calculations are summarized in Tables 3-8. The standard scores for TTCT produced the 

following outcomes in Table 3 for ethnic stams. Elaboration resulted in the highest means 

and standard deviations for both ethnic groups: Anglo American (84.57/15.19), and 

Mexican American (83.25/13.70). Lowest scores were apparent in the fluency subtest with 

Anglo American (69.89/21.09), and Mexican American (70.49/21.62). Total TTCT scores 

produced means and standard dev iation for Anglo American (39%) as 73.89/24.55, 

compared to the total TTCT means and standard dev iations scores for Mexican American 

(61%) as 75.95/25.1. Similar pattems of scores resulted for both groups were one 
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standard deviation below the normative data established by the Streamlined Scoring Manual 

(1984) for the TTCr. 

Table 3 Descripjtive Statistics for Ethnicity Across TTCT 
Creativity Measures (n = 46 for Anglo 
American, n = 72 for Mexican American) 

TTCT Measures 

Ruency 

Originality 

Tities 

Elaboration 

Resistance 

Total 

Anglo American 

69.89/21.09 

72.98/26.68 

69.37/45.25 

84.57/15.19 

72.63/45.90 

73.89/24.55 

Mexican American 

7049/21.62 

73.17/23.41 

74.89/44.21 

83.25/13.70 

77.97/47.29 

75.95/25.19 

Shown in Table 4 are the means and standard deviations of the Torrance Test of 

Creative Thinking by socioeconomic status. The breakdown for the participants are 42% 

non-low socioeconomic stams and 58% of the participants as low SES status. The total 

TTCT by SES disclosed a means and standard deviations for non-low SES at 68.55/23.89, 

low SES at 79.83/24.63. Elaboration comprised the highest means and standard deviations 

for both SES groups: non-low SES, 81.14/ 13.07 and low SES, 85.62/14.85. Lowest 

scores were evident in fluency for non-low 65.12/20.78 and for low SES 73.90/2J. 10. 

Lower scores were evident in all the other creativity measures for non-low SES students: 

originality (66.44/25.88 and 77.81/22.72), abstractness of tities (64.96/43.97 and 

78.26/44.38), and resistance to closure (77.97/72.63). Unexpectedly, non-low SES 

standard deviations for tities and closure were extremely dispersed relative to the mean. 

Total TTCT produced means and standard dev iation scores for non-low SES as 

68.55/23.89, compared to tiie total TTCT means and standard deviations scores for low 

SES as 79.83/24.63. Perhaps some non-low SES students had difficulty naming familiar 
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and unfamiliar pictured objects. These results appear hopeful for low socioeconomic stams 

smdents may have an advantage over non-low socioeconomic status smdents. Hence, both 

SES groups should be equitably assessed by tiie utilization of the TTCT test 

Table 4 Descriptive Statistics for SES Across Creativ ity 
Measures (n = 49 for non-low SES, n = 69 for 
low SES) 

TTCT Measures 

Fluency 

Originality 

Tities 

Elaboration 

Closure 

Total 

Non-Low SES 

65.12/20.78 

66.44/25.88 

64.96/43.97 

81.14/13.07 

65.10/46.65 

68.55/23.89 

Low SES 

73.90/21.10 

77.81/22.72 

78.26/44.38 

85.62/14.85 

83.55/45.40 

79.83/24.63 

Shown in Table 5 are the means and standard deviations of the Torrance Test of 

Creative Thinking by gender. The gender ratio of the participants are 45% female and 55% 

of the participants as male. The total TTCT by gender disclosed a means and standard 

deviations for female with 77.41/13.08 and male with 73.30/26.44. Just as etiinicity and 

SES, elaboration constituted the highest means and standard deviations for both gender 

groups: female 82.79/12.70, and male 84.55/15.45. Lowest means and standard 

deviations were observed in fluency for female 70.15/17.92, and male 70.3/ 23.88. 
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Table 5 Descriptive Statistics for Gender Across Creativ ity 
Measures (n = 53 for Female, n = 65 for Male) 
by Ethnicity 

TTCT Measures Female Male 

Fluency 

Originality 

Abstractness 
of Tities 

Elaboration 

Resistance 
to Premamre Closure 

Total 

70.15/17.92 

77.13/22.52 

73.91/44.40 

82.79/12.70 

83.08/22.82 

77.41/13.08 

70.34/23.88 

69.80/25.92 

71.78/44.92 

84.55/15.45 

7003/48.65 

73.30/26.44 

Shown in Table 6 are the means and standard deviations of the Woodcock Johnson 

Psycho-Educational Battery Revised by ethnicity. The ethnic ratio of the participants w ere 

40% Anglo American and 60% of the participants as Mexican American. The total WJ by 

ethnicity disclosed means and standard deviations for Anglo American to be 95.29/8.81, 

and for Mexican American to be 95.38,/9.38. Writing samples constituted the highest 

means and standard deviations for both ethnic groups: Anglo American 108.42/7.94, and 

Mexican American 108.03/8.01. The broad writing cluster also consisted of mean scores 

over 100 with Anglo American means equal to 104.60 and Mexican American means equal 

to 103.49. The broad writing cluster combines the writing sample score and the dictation 

score. Lowest means and standard deviations were observed in broad math (Anglo 

American 87.81/15.43, and Mexican American 86.93/15.89). The math cluster is a 

combination of calculations and applied problems. The Total WJ produced means and 
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Table 6 Descriptive Statistics for Ethnicity Across WJ and WLPB Measures 
(n = 48 for Anglo American, n = 72 for Mexican American) 

WJ/WLPB Measures 

Identification 

Comprehension 

Math Calculations 

Applied Problems 

Dictation 

Writing Samples 

Broad Math 

Broad Reading 

Broad Writing 

Broad Skills 

Picmre Vocabulary 

Total 

Anglo American 

89.46/10.21 

94.06/10.90 

88.58/11.90 

94.90/15.54 

97.92/12.90 

108.42/7.94 

87.81/15.43 

92.23/11.78 

104.60/9.67 

93.25/12.29 

93.69/15.02 

95.29/8.81 

Mexican Amencan 

89.85/13.48 

9419/12.57 

89.63/13.42 

97.32/17.07 

96.90/13.25 

108.03/8.01 

86.93/15.89 

90.42/12.62 

103.49/10.33 

92.75/13.70 

91.71/14.99 

95.38/9.38 

Table 7 reveals the means and standard deviations of the Woodcock Johnson 

Psycho-Educational Battery Revised by socioeconomic status. The SES ratio of the 

participants were 43% non-low SES and 57% of the participants were low SES. The total 

WJ by SES exhibited means and standard deviations for non-low SES at 95.76/ 9.36, and 

for low SES at 95.03/9.00. Writing samples constituted the highest means and standard 

deviations for both SES groups: non-low SES 108.31/8.30, and low SES at 108.09/7.75. 

Lowest means and deviations were observed in broad math w ith non-low SES 

89.47/V4.53, and low SES at 85.67/16.34. The Total WJ produced means and standard 
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deviation scores for non-low SES as 95.7/9.36, compared to the total TTCT means and 

standard deviations scores for low SES as 95.03/9.00. 

Table 7 Descriptive Statistics for SES Across WJ and WLPB Measures 
(n = 51 for not low SES, n = 69 for low SES) 

WJ/WLPB Measures 

Identification 

Comprehension 

Math Calculations 

Applied Problems 

Dictation 

Writing Samples 

Broad Math 

Broad Reading 

Broad Writing 

Broad Skills 

Picmre Vocabulary 

Total 

Non-Low SES 

89.00/13.88 

95.18/12.56 

89.16/12.13 

97.25/13.18 

97.06/14.11 

108.31/8.30 

89.47/14.53 

93.25/13.37 

104.98/10.27 

94.65/13.63 

94.35/14.35 

95.76/9.36 

Low SES 

90.20/10.94 

93.38/11.40 

89.24/12.74 

95.68/18.57 

97.49/12.35 

108.09/7.75 

85.67/16.34 

89.58/11.24 

103.16/9.88 

91.70/12.65 

91.13/15.38 

95.03/9.00 

Table 8 shows the means and standard deviations of the Woodcock Johnson 

Psycho-Educational Battery Revised by gender. The gender ratio of the participants was 

46% female and 54% of the participants were male. The total WJ by gender equaled a 

mean and standard deviation of 95.68/14.72 for female and a mean and standard deviation 

of 95.06/8.70 for male. For the individual subtests, females scored higher on: 

identification: females (90.22/13.08) and males (89.25/11.55); comprehension: females 

(94.65/13.23) and males (93.71/10.71); math calculations: females (90.15/12.95) and 
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males (88.42/12.02); and picture vocabulary females (92.65/14.71) and males 

(92.37/15.30). Writing samples comprised the highest means and standard deviations for 

both groups: female 107.58/7.57, and male 108.6/ 8.29. Broad writing also comprised 

scores of over 100. Broad writing included dictation and writing samples. The mean for 

female was 104.47 and the standard deviation was 9.55. The mean for male was 103.48 

and the standard deviation was 10.50. Lowest mean and standard deviation were observed 

in broad math for female 88.53/16.16 and male 86.23/ 15.25. Broad matii combines 

calculation and applied problems. Females scored higher in all the broad measures. Broad 

reading combines letter-word identification and passage comprehension. Means and 

standard deviations were 91.40/12.91 for female and 90.92/11.80 for male. Broad skills 

combines letter-word identification, applied problems, and dictation. 

Table 8 Descriptive Statistics for Gender Across WJ and WLPB 
Measures (n = 55 for Female, n = 65 for Male) 

WJ/WLPB Measures Female Male 

Identification 
Comprehension 

Math Calculations 
Applied Problems 

Dictation 
Writing Samples 

Broad Math 
Broad Reading 
Broad Writing 

Broad Skills 

Picture Vocabulary 

Total 

90.22/13.08 
94.65/13.23 

90.15/12.95 
97.20/17.67 

97.29/13.95 
107.58/7.57 

88.53/16.16 
91.40/12.91 
104.47/9.55 
94.00/13.00 

92.65/14.71 

95.68/9.66 

89.25/11.55 
93.71/10.71 

88.42/12.02 
95.63/15.45 

97.32/12.38 
108.69/8.29 

86.23/15.25 
90.92/11.80 

103.48/10.50 
92.06/13.22 

92.37/15.30 

95.06/8.70 
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Results Obtained for Pearson's Product Moment Correlation 

The Pearson product moment coirelation coefficient was used to measure the degree 

of the relationship between creativity and achievement/language measures in the sample and 

for ethnicity, SES, and gender for this demographic group. The total group correlations 

indicated low to very low correlations among the creativity and achievement/language 

measures, see Appendix K. Similar results were observed across the demographic 

variables. The correlation indices within the TTCT subscales range from moderate to high 

significant correlations for the entire sample. Table 9. These results prompted the need to 

mn significant tests by employing a multivariate analysis of variance to test for differences 

across ethnicity, SES, and gender differences for the TTCT scores. 

Table 9 Descriptive Statistics for Correlation Analysis Across Creativity Measures 

xl x2 x3 x4 x5 x6 

0.71 0.43 0.38 0.65 0.76 

1.00 0.51 0.44 0.79 0.85 

0.51 1.00 0.53 0.59 0.82 

0.44 0.53 1.00 0.42 0.62 

0.79 0.59 0.42 1.00 0.90 

0.85 0.82 0.62 0.90 1.00 

M=70.25 M=73.09 M=72.74 M=83.76 M=75.89 
SD=21.32 SD=24.63 SD=44.51 SD=14.25 SD=46.63 

Results Obtained from the Multivariate Analysis of Variance (MANOVA) 

The Wilks' lambda procedure was used to test for significance between the main 

effects for ethnicity, SES, and gender across all creativity measures. The lambda scores 

determined no significant difference among the main effects on the TTCT creativ ity 

measitfes. A three-way multivariate analysis of variance was employed to determine the 
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xl 
fluency 
x2 
originality 
x3 
tities 
x4 
elaboration 
x5 
closure 
x6 
total 

1.00 

0.71 

0.43 

0.38 

0.65 

0.76 
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measures. A three-way multivariate analysis of variance was employed to determine the 

whether significant difference existed among the three effect groups on the dependent 

variables (fluency, originality, tities, elaboration, closure). Table 10. No significant 

difference was detected for ethnicity, socioeconomic stams and interactions across 

creativity measures. Since no significance was found, an analysis of variance on each 

dependent measure was not employed. However, the results of the multivariate analysis 

of variance prompted further investigation by employing Potthoff s procedure. 

Table 10 

Source 

Ethnicity 

SES 

Gender 

Ethnicity*SES 

Three-Way MANOVA for Etiinic, SES, and Gender Effects Across the 
TTCT Measures 

Ethnicity* Gender 

SES*Gender 

Ethncitv*SES= * Gender 

>. 

0.95 

0.92 

0.92 

0.94 

0.97 

0.98 

0.94 

F 

1.02 

1.93 

1.76 

1.34 

0.59 

0.45 

1.16 

Num df 

5 

5 

5 

5 

5 

5 

5 

Dendf 

106 

106 

106 

106 

106 

106 

106 

U 

0.35 

0.10 

0.13 

0.25 

0.71 

0.82 

0.21 

Analysis for ethnicity, SES, and gender effects w ere conducted on the levels of 

ethnic/SES/gender effects across creativity and achievement/language measures. 

Subsequent analysis was performed to determine individual differences between the main 

effects and the measures. Overall univariate results revealed no individual differences 

between the creativity measures and the v ariables of ethnicity, SES, and gender. 
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Results Obtained from Potthoff s Procedure 

Potthoff s statistical procedure was employed to determine whether or not bias 

existed on tiie scores of the Torrance Tests of Creative Thinking (X). The participants 

represented two diverse ethnic groups and two different socioeconomic groups. Bias is 

defined as: if the conditional expectation of the Woodcock-Johnson Psycho-Educational 

Battery Revised (Y), given the test score X is the same for both groups, then the TTCT is 

not biased with respect to predicting the criterion Y. If tiiere is bias with respect to 

predicting the criterion of Y, does tiie TTCT present an advantage or disadvantage to one of 

the groups? Thirty simultaneous tests were executed. The broad achiev ement/ language 

measures (Y) were examined across creativity measures (X). 

Table 11 illustrates the F, value for significance. Potthoff s procedure provided 

scores for the three reduced models (Appendix L). The reduced model prov ides an 

analysis based on the regression of Ŷ j on a single variable X^j,; representing the -th group 

and j representing the j -th individual. Reduced model 1 (df = 115, RMl / Sj = Intercept) 

calculated sums of square error for intercept bias. Reduced model 2 (df = 115, RM2 / Sj 

= Slope) calculated sums of square error for slof)e bias. And, the reduced model 3 (df = 

116, RM3 / S3J calculated the overall sums of square error. To determine bias for the 

predictive measure, incidental benefits from the refined models increase the accuracy of the 

prediction. Subsequent F-tests (F,) for significance reported only one significant F-ratios 

for slope differences. Slope bias and intercept bias were not calculated if the F, tests were 

not significant The criterion measure of picture v ocabulary and the predictive measure of 

abstractness of titles produced the following F values: (F,=1.78, F^- 2.54, F3 = 0.27), 

but no measurable significance was determined on F3. 
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Table 11 Potthoff s Overall F-Statistics for Creativity by Broad 
Achievement and Language Measures 

Criterion 
WJ / WLPB 

BROAD MATH 

BROAD READING 

BROAD WRITING 

BROAD SKILLS 

VOCABULARY 

Predictor 
TTCr 

fluency 
originality 
tities 
elaboration 
closure 

fluencv 
originality 
tities 
elaboration 
closure 

fluency 
originality 
tities 
elaboration 
closure 

fluencv 
originality 
tities 
elaboration 
closure 

fluency 
originality 
tities 
elaboration 
closure 

Summary 

F, 

0.03 
0.19 
0.14 
0.09 
0.01 

0.54 
1.03 
0.59 
0.64 
0.31 

0.17 
0.19 
0.34 
0.26 
0.62 

0.06 
0.07 
0.02 
0.01 
0.30 

0.22 
0.46 
1.78* 
0.18 
0.62 

F, 

2.54* 

^ 3 

0.27 

The tables tiiat accompany this chapter provide summaries of tiie data for tiie 

statistical procedures involved. Descnptive statistics rev iewed in Tables 3-8 support tiic 

findings tiiat tiie subgroups are representative of low and high creativity scores (as 

measured by the Scholastic Testing Service) and are representative of achievement 

language scores (as computed by certified diagnosticians). Pearson product moment 

correlations revealed no relationship between tiie creativity measures and the 
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achievement/language measures. The Wilks' lambda procedure determined no difference 

between the groups on TTCT scores. Potthoff s procedure produced only one significant 

effect for abstractness of tities regressed on picture vocabulary. Calculations of the reduced 

models should reveal slope bias for abstractness of tities. 

1 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

This chapter furnishes the following sections: (1) introduction, (2) respĉ nse to 

research questions, (3) interpretation of findings, (4) recommendations, and (5) 

conclusions. 

Introduction 

The purpose of this smdy was to determine test faimess and differential validity of a 

standardized creativity test for young minority kindergarten smdents. The Torrance Tests 

of Creative Thinking Figural Form A was selected and administered because many school 

districts utilize this test as one of its criteria to determine eligibility for the gifted and 

talented program. Two other widely used standardized tests. Woodcock-Johnson Revised 

Tests of Achievement Abilities and the Woodcock Language Proficiency Battery, were 

selected to provide a criterion to evaluate the capability of predicting achievement by 

creative thinking ability across groups. Subsequentiy, the Torrance Tests of Creative 

Thinking Figural Form A exhibited test faimess and differential validity across ethnic and 

socioeconomic status. 

This study examined the relationship between creative tiiinking ability and 

achievement/language as measured. Statistical procedures comprised descriptive data, a 

multivariate analysis of variance and Potthoff s procedure to analyze ethnic, SES, and 

gender differences on creativ ity measures and achievement/language measures. This 

method acted as a screening device to determine the predictive v alidity of the creativ ity test 

on the criterion measures of the achievement/language test Slight differences were 

revealed for socioeconomic stams. Potthoff s procedure was used to examine slope and 

intercept differences on tiie TTCT and the WJ/WLPB. This approach acted as a screening 
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device for test faimess and differential validity. Potthoff s procedure detected slope bias 

for picmre vocabulary and abstracmess of tities. Although scores appeared quite similar for 

the statistical procedures, altogetiier no otiier significance was determined. A response 

addressing each research question follows. 

Response to Research Ouestions 

Research question 1 asked if the Torrance Tests of Creative Thinking Figural Form 

A exhibits test faimess properties across West Texas Mexican American and Anglo 

American smdents achievement scores. Potthoff s procedure. Table 10, provided 

information regarding the F-values for the TTCT dependent measures across the etiinic 

variable. No intercept difference was ascertained from F-values across ethnic measures for 

math, reading, writing, skills, and language clusters. Subsequent F values were calculated 

for intercept bias. The statistical procedure performed with these data verified that 

regsirding the clusters, the creativity test was fair. The TTCT did not overestimate or 

underestimate the performance of one particular group. Therefore, the creativity test 

systematically predicted the performance of both groups with respect to the WJ criterion. 

The Mexican American group scores were parallel to the scores of the Anglo American 

group. Accordingly, this Mexican American group should hav e a fair chance to be 

accepted into an advanced school program w ith scores based on the TTCT, because the test 

treatment was fair for young Mexiaui American sample. 

Research question 2 asked whether the Tortance Tests of Creative Thinking Figural 

Form A exhibited test faimess properties across low and non-low socioeconomic status 

achievement scores. Table 10 presents Potthoff s procedure with information regarding tiie 

significance of the F-values for the TTCT dependent measures across SES scores. 

Subsequent F values were calculated for intercept bias. No intercept difference was 

demonstrated across socioeconomic scores for math, reading, writing, skills, and language 
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clusters. The statistical procedures performed with these data verified that regarding the 

clusters, tiie creativity test scores were fair. Therefore, the TTCT systematically predicted 

the performance of both SES groups with respect to the WJ criterion. The creativ ity test 

scores did not overestimate or underestimate the performance of one particular group. The 

low SES group scores were parallel to the scores of non-low SES group. Thus, tiie 

different socioeconomic groups should each have a fair chance to be accepted into an 

advanced school program with TTCT scores, because the test treatment was fair for both 

advantaged and disadvantaged smdents. 

Research question 3 asked if the Torrance Tests of Creative Thinking Figural Form 

A exhibits (test bias) differential validity properties across West Texas Mexican American 

and Anglo American smdents achievement scores as determined by the Potthoff procedure. 

Table 10 again provided information regarding the significance of the F-values as 

determined by Potthoff s procedure. Subsequent F values were calculated for differential 

validity. Significance was found only between picture vocabulary and abstractness of tities 

across ethnic scores for math, reading, writing, skills, and language clusters. However, 

the statistical procedures performed with these data verified that regarding the clusters, 

altogether the creativity test was unbiased. The TTCT test did not systematically produce 

significantiy different validity coefficients for one particular group. The slope of one 

group's regression line was similar to the slope of the other group's regression line. 

Therefore, the TTCT scores are not biased because the Mexican American students 

obtained similar test scores and comprised the same criterion scores as the Anglo American 

students. This Mexican American group should have an equitable chance to be accepted 

into an advanced school program with TTCT scores because tiie test treatment was 

unbiased for this ethnically div erse sample. 

Research question 4 asked if the Tonance Tests of Creative Thinking Figural Fbmi 

A exhibit (test bias) differential validity properties across low and non-low socioeconomic 
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stams achievement scores as determined by the Potthoff procedure. Table 10 prov ides 

overall information regarding the significance of the F-ratios for the TTCT dependent 

measures across SES scores. Subsequent F values were calculated for differential v alidity. 

Significance was found between the interaction of picmre vocabulary and abstractness of 

tities across ethnic scores for math, reading, writing, skills, and language clusters. 

Subsequentiy, the Torrance Tests of Creative Thinking Figural Form A exhibited test bias 

across SES status by creativity scores and only for one test score, picture v ocabulary by 

abstractness of titles. However, the statistical procedures performed with these data 

verified that regarding the clusters, altogether the creativity- test was unbiased for these 

socioecononuc groups. The TTCT test did not produce systematically significantly 

different validity coefficients for one particular group. The slope of one group's regression 

line was similar to the slope of the other group's regression line. Therefore, the TTCT 

scores are not biased because the low SES obtained similar test scores and comprised the 

same criterion scores as the non-low SES smdents. These different socioeconomic groups 

should have an equitable chance to be accepted into an advanced school program based on 

TTCT scores because the test treatment was unbiased for these advantaged and 

disadvantaged samples. 

Interpretation of Findings 

Results of Descriptive Statistics 

The researcher computed the measures of central tendency and v ariability for 

ethnicity, SES, and gender. For all variables, mean scores for creativity measures and 

mean scores for achievement/language measures indicated that collectively there was no 

difference. Surprisingly, the mean scores for Anglo American and Mexican American, 

non-low SES and low SES, and males were over one standard deviation below the norms 

on the creativity measures set by the Streamlined Scoring Manual (1984) for the Tonance 
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Test of Creative Thinking. Unexpectedly, non-low SES standard deviations for titles and 

closure were extremely dispersed relative to tiie mean. Perhaps some smdents had 

difficulty naming familiar and unfamiliar pictured objects. Hence, both SES groups should 

be equitably assessed by the utilization of tiie TTCT test It is not exactiy clear why Anglo 

and Mexican American smdents obtained similar scores and w hy they were below av erage. 

This smdy substantiates research of minority' populations conducted by Check 

(1969), Covington (1969), Dalton (1973), Kim and Michael (1995), Meador (1992), 

Moreno (1974), Strom, Johnson, Strom, and Strom (1990), Tonance (1967), Willaims, 

Teubner, and Harlow (1973). Torrance's study included 1000 subjects in grades 1-6. 

Results produced higher scores for African American smdents on the figural test and higher 

scores for Anglo American smdents on the verbal test. Hence, the figural form may be 

more appropriate for minority groups because their performance is not as dependent on 

English proficiency as on the verbal form of the TTCT. As the problem of limited English 

proficiency (LEP) was addressed in the literamre review, O'Connor, Palmer, Olivarez, 

Willson and Fordyce reported that smdents who were labeled LEP had more difficulty in 

translation of test items. The Mexican American students in this smdy were not labeled 

LEP or bilingual, but were considered English language-dominant.. 

Results of the Multivariate Analysis of Variance (MANOVA) 

The MANOVA revealed that no significance was determined for the scores on 

creativity or on achievement/language measures for all independent variables. These results 

support prior studies tiiat included diverse ethnic groups whose overall scores were 

comparable to Anglo American scores. This study extended their work by including 

English language-dominant Mexican American students. Results from nfiany other studies 

(e.g.. Check, 1969; Covington, 1969; Dalton, 1973; Moreno, 1974; Strom et al., 1990; 

Torrance, 1967; Williams, Teubner, & Hariow, 1973) also found no overall ethnic 
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differences. This study also supports prior smdies tiiat found no overall SES differences 

(e.g.. Dent, 1969; Johnson, 1973; McNamara, 1964; Moreno, 1974; Seymour, 1975; 

Soliman, 1967; Tonance, 1967). However, tiie three-way MANOVA rev ealed significant 

differences for all creativity measures (fluency, originality, tities, elaboration, closure) 

across socioeconomic status. These results may giv e the low SES students an adv antage 

over non-low socioeconomic status students on the creativ ity measures. 

Test Faimess/Differential Validity 

Brown and Reynolds (1989) stated that bias can be caused by predictiv e validity. 

Since analysis revealed insignificant results, the predictive validity of the creativ ity test 

submits that the Tonance Tests of Creative Thinking is fair and unbiased. Test faimess 

revealed scores that did not cross or intercept hence both groups interpreted the test the 

same way. Differential validity revealed that one group did not score better than the other 

group. Consequentiy, the TTCT is a viable instmment for assessing creative thinking 

ability for some minority groups. School districts should augment their criteria and utilize 

the test for the placement of young minority students into appropriate advanced programs 

such as the gifted program. 

English language-dominant smdents should hav e no difficulty taking the test if tiie 

language of the administrators and the written language of the test protocols are in English. 

Since the test was administered in English, responses were required to be in English. It 

appears that tiie test treatment was parallel for both groups. Most smdents were proficient 

enough in tiie English language to describe and retrieve appropriate vocabulary. A few 

students had difficulty naming familiar and unfamiliar pictured objects. Abstractiiess of 

tities requires a clear explanation of a picture and a fairiy abstract, but clever iiiHt. 
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Recommendations 

For researchers interested in tiie field of creativ e thinking abihty. future research 

suggested as a result of the findings of tiiis smdy include: 

1. Investigate Mexican American students who are not bilingual and use 

English well enough to take tiie test to see if their scores parallel scores 

of Mexican American students in this smdy. 

2. Examine how various school districts assess creative ability for Mexican 

American smdents in bilingual classes or labeled LEP. 

3. Investigate other Hispanic cultures and compare the differences and 

similarities with the West Texas Mexican American kindergarten 

students. 

4. Extend the smdy using other young minority populations for Asian 

populations and Native American populations. 

5. Research young smdents who score high on creativity tests but 

score low on their creativ e products. 

6. Determine why the smdents' scores in this smdy were over one 

standard deviations below the norm. 

7. Duplicate thic smdy in nonagriculmral areas, in suburban 

communities, and in other states. 

8. Replicate the study w ith a more heterogeneous group. 

9. Replicate the study with LEP students in a bilingual classroom. 

This study examined only one component of the creativity measures, the 

relationship between creativ ity thinking ability and achievement/language measures. 

Although the study produced no significant differences, this information is applicable for 

kindergarten teachers, gifted and talented directors, early childhood educators, and others 

w ho emphasize the creativ e essence of young children. 
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Conclusions 

As explained, tiiere appears to be no relationship between creativ ity measures and 

achievement/language measures. Based on statistical test results, differential validity and 

test faimess were evident therefore, tiie Tonance Tests of Creative Thinking Figural Form 

A worked equitably in this study. For the various groups, the test did not ov erestimate or 

underestimate for one particular group. Smdents performed congmentiy on all creativ e 

measures. Results of this study support Torrance's theory tiiat the Torrance Tests of 

Creative Thinking is fair and unbiased. The TTCT seemed to identify appropriately 

creative thinking ability without ethnic, SES, or gender preference. 

The administration of the Torrance Tests of Creative Thinking was appropriate for 

minority kindergarten smdents in this study. It may be useful for practitioners to be aware 

of the faimess and unbiased composition of this creativity test for certain groups. As 

programs for the gifted make an effort to address the needs of students, strong research 

foundations on which identification of high-creative smdents from all ethnic and 

socioeconomic backgrounds can be based are extremely important Numerous students 

who have not been identified by traditional methods may possess exceptional talents. 

Programs that meet the challenge of stimulating and encouraging these talents are critical in 

the preoperational years. This research promotes the use of the Torrance Tests of Creative 

Thinking for school districts in their attempts to serv e and advance exceptional smdents. 
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October 1, 1996 

Dear Parents: 

The Plainview I.S.D. has authorized Daresa H. Voss to test your child with your 
permission, to determine predictive validity of the Tonance test in identifying 
giftedness for Mexican American and Anglo American kindergarten smdents. 

The creativity test will be administered to the students by university professors. The 
achievement test will be administered to the students by certified diagnosticians, 
employed by the Plainview I.S.D. and scored by computer. This will be an excellent 
opportunity for your students to be tested. 

If you have any questions, please contact Ms. Voss at after 6:00 PM. 

Sincerely, 

Dr. Dennis Townsend 
Superintendent of Schools 

Dr. Ron Miller, Principal 
College Hill Elementary School 

Mrs. Sharon Wright. Principal 
La Mesa Elementary 
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El 1 de octobre de 1996 

Estimados Padres: 

El Distrito Escolar de Plainview autoriza a Daresa H. Voss a que de una pmeba a su nifio, 
con su permiso para determinar la validez de pronosticar con la pmeba Torrance la 
identificatibn de talentosos esmdiantes de Mexicano Americanos y Anglo Americanos ques 
estan en el grado kinder. 

La pmeba de genio inventivo sera administrada al esmdiantes poT profesores de la 
universidad. La pmeba de conocimientos se administrara al estudiante por diagnosticos 
que certificados y empleado por el Distrito Escolar de Plainview y sera anotodos jx)r 
computadora. Esta una oportunidad excelente para que su ninos tome estas pmebas. 

Si tiene cualquieras preguntas, por favor pongase en contacto con la senora Voss a 
despues de 6 la tarde. 

Sinceramenta, 

Dr. Dennis Townsend 
Superintendent de Escuelas 

Dr. Ron Miller 
Prinicipal de la escuela College Hill 

Mrs. Sharon Wright 
Prinicipal de la escuela La Mesa 
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Dear Parents: 

Elementary School 

Your child has the opportunity to participate in a research study, supervised by Texas Tech Um\ ersit>, to 
determine predictive vahdity (test bias) of the Torrance test in identifying creatiritv for Mexican .\mencan 
and Anglo American kindergarten students. 
A total of at least 60 Mexican American kindergarten students and 60 Anglo American kindergarten students 
will be needed for this study. Those students who return their forms will be allowed to participate in this 
important project. 

The students will be given two standardized tests: the Torrance tests of Creative Thinking Figural Form .\ 
and the Woodcock-Johnson Psydio-Educational Battery Revised. The creativity test will provide 
information about the creative thinking ability, and the achievement test will help us see where strengths 
and weaknesses lie. The creativity test takes about 30 minutes and will be given in groups of 5-6 students 
during school hours. The test will be admimstered by university professors and score by the Scholastic 
Testing Service. The achievement test also takes about 30 minutes and will be administered to individual 
smdents by certified diagnosticians, employed by P.I.S.D., and scored by computer. The achievement test 
will be given on a Saturday. Students will not be personally identified in any of the reports of the research 
findings. This project is not being conducted to place your child in the gifted program of P.IS.D. 
This study will benefit all children in tiie Plainview Independent School District. I would like > our 
participation. The smdents themselves will find the tests enjoyable to take. Please indicate that vou gi\e 
your permission for your child to participate by signing below and returning the bottom portion to your 
child's teadia". 
If you have any questions, please call me at after 6:(X) PM. 

Sincerely. 

Daresa H. Voss 

Doctoral Candidate, Texas Tech University 

Please detach and return to school by Friday, October 11. 

Please indicate your cooperation by signing and returning this form to the school. Thank you! 

Child's Name Biithdate 
Please check the blanks that apply to your child. 
1. Mexican American Anglo Amencan 
2. Free Lundi or Reduced Lunch? yes no 
3. Do you prefer Saturday morning? or Saturday afternoon? 
4. Whidi Saturday do you prefer? October 19 No\ ember 9 
5. Results of your child's testing will be shared with you at your request. lndi\ idual meetings will 

be set up with parents. Want to see results? yes no 
6. Yes, I do want my child to participate. .\o, I do not want my child to participate. 

Parent's Signature Date 

* After the creativity test, participants will receive a treat. 
* After the achievement test on Saturday morning, donuts and juice will be provided for the participants. 
* After the adiievement test on Saturday afternoons, popcom and cokes will be provided for the 
participants. 
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el 1 de octibre de 1996 

Estmados Padres: 

Su ninos tiene la oportunidad en im estudio, supervisado por la Universidad de Texas Tech, para determinar 
la vahdez de pronositcar con prueba Torrance la idaiuficaci6n de los talentos de esmdiantes Mexico 
Americanos y Anglo Americanos del grado Kinder. 
Un total del por lo menos 60 esmdiantes .Mexico Americanos del kinder v 60 esmdiantes del .\nglo 
Americanos kindo- se necessitaran para este estudio. Los esmdiantes que devudvai la parte baia de eata 
pagina ixxiran participar en este esmdio importante. 
Los esmdiantes serSn evaluados con dos pmebas basadas en el proceso de estandardizad6n, la pmeba 
Torrance de Pensamientos Creativs, Forma Figural A, y las Pmebas de la Realizacion de Johnson > 
Woodcock. Las pmebas de ingenio creativo proveeran informaddn acerca de la habihdad del pensamiento 
creadora y la pmeba de la reahzaci6n nos ayudara ver poderes y los debiles de los ninos. Las pmebas se 
administraraa en 30 minutos por profesionales durante las horas de la escula o en sabados designados. Se 
conducira la pmeba de ingenio creativo en gmpos de 4 a 6 esmdiantes por profesores de la imiversidad > 
seran por Sevido de la Comprobadon Escolastico. Se administrara a esmdiantes individuales la pmeba de 
la realizadon por diagnoticos con certificados y empleados por el Districto Escolar y anotados por 
computadora. Esmdiantes no seran indentificados personalmente en ningunos de los informes de los 
resultados de este esmdio. Esto no se conduce parar poner a su nifio en el programa de GT del Districto 
Escolar. 
\ 'o piento que este esmdio les benefidara a todos ninos en el Districto Escolar y quiero su partidpaddn. 
Los esmdiantes hallaran que las pmbes seran agradable tomar. Por favor indique da su permiso que su nino 
partidpe con firmar abajo y devuela la proddn del fondo de este pagina al maestro de su nino. 
Si tiene cualquieras, por favor me llama a despues de las seis de la tarde. Muchas gradas por su 
cooperdon. 

Sinceramente, 

Daresa H. Voss 

Candidato Doctoral, Texas Tech L'niversity 

Por favor destaque j devuelva al la escuela el viemes, el 4 de ocmbre. 

Por favor indique su cooperacion con firmar abajo \ devuelvae esta forma a la escuela.iMuchas gradas! 

El nombre de nino 
Por favor resonde a las cosas pertenecen a su nino. 

1. Mexicano .\mericano Anglo Americano 
2. Almuerzo Ubre o Almerzo Reuddo si no 
3. iPrefiere comprobadon en dia de la escuela. despues de escuela. o en sabado? 
4. Se compartiran resultados de la comprobadon de su mno con nested en su demanda Habran Juntas 

individuales con los padres. C^eren ver resultados. si no 
5. Si, quiero que mi nino participe. Xo quiero mi nino partidpe. 

Signatura de padre Fecha 

Despues de la comprbadon, los partidpantes redbiran un obsequio. 
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riUOM 

Elementary School 

Dear Parents: 

Your willingness to have your child participate in this project was overwhelming! 

Because so many children are going to be tested, tiie achievement test w ill be giv en on a 

Saturday. 

Please check your preferences below and retum this letter to school by Friday, October 11, 

Saturday moming 

October 19 

Saturday aftemoon 

November 9 

Child's Name Birthdate 

Parent's Signamre Date 

* After the moming test, donuts and juice will be provided for the participants. 

* After the aftemoon test, cokes and popcom w ill be provided for the participants. 

If you have any question, please call me at 

Thank you for your cooperation! 

after 6:00 PM. 

Sincerely, 

Daresa H. Voss 

Doctoral Candidate, Texas Tech University 
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Dear 

Just a note to let you know your 

son/daughter 

has been scheduled to complete the 

assessment process at the following 

date/time/place. 

Thank you again for your participation in 

this very important project. 

Date: 

Time: 

Place: 

Thank you, 

Pam Hurt, Diagnostician 
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Dear Ms. 

I will be at Highland to test the following students on 

1. 

2 

3. 

4. 

5. 

6. 

Thank you for your assistance in completing my project. 

Daresa Voss 
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Name 

Teacher School 

Dear Parents: 

Thank you for allowing your child to be tested. Listed below are your child's strengths 

and weaknesses for each test. Attached to this letter are suggestions that will help in the 

specific areas. 

Creativity test results show your child's strengths as 

Creativ ity test results show your child's weaknesses as 

Achievement test results show your child's strengths as 

Achievement test results show your child's weaknesses as 

If you have any questions about the test results, please call me after 6:00 p.m. at 

Thanks again for your cooperation! 

Daresa Voss 
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FLUENCY 

1. Give your full attention to the child when conversation, questioning, information, or permission is 
directed to you. 

2. Give honest praise frequentiy. 
3 Speak clearly, be positive, joyful. 
4. Avoid baby talk or talking down. 
5. Play a game, such as "What would happen if...." Ask tiie child to respond 
6. Write down descriptions of the child's pictures, novel sayings, and poems. 

Talk about liiyming by introdudng and defining appropriate words and terms, .\llow firsthand 
opportunities for the child to imderstand what is happening. 

7 

ORIGL\.\UTY 

1. Provide puppets (sack, sticks, felt, sock, glove, finger) for the child to create or reenact a stor>. 
2. Provide props of various articles of dothing for dramatic play. 
3. Let the child retell a stor> using visual aids; use a wordless book and let the child tell the storv. 
4. Ask open-ended questions that require thought and verbalization rather than > es, no, or one-word 

answers. 
5. Provide an area where the child can reenact a variety of themes (prehistoric, western, etc.). 
6. Encourage the child to pretend they are talking through a microphone (use a small can, tube, or 

fist). 

ELABORATION 

1. Develop a collection of interesting pictures, hung at the child's eye level, that oicourage 
description or discussion: action shots, people, animals, landscapes, multicultural artwork. 

2. Set aside time to observe and describe objects. 
3. Let children create a wordless picture book and tell thdr story. 
4. Make holiday or birthday cards for rdatives, friends, or teadiers. 
5. Pro\ ide manipulative (buttons, macaroni, pennies, beads, cereal, popcom. straws, foil) for creating 

objects. 
6. Encourage the child to draw. 
7. Plan something interesting and exdting that encourages questions and increases knowledge. 
8. Read to your children and let them read a story to you. 

ABSTRACTNESS OF TITLES 

1. Have children look at various objects. Ask them to describe how the objects would feel before the> 
touch them. 

2. Have children look at a picture. .Ask them to tell you a story about it. 
3. As a particular character (Bugs Bunny, .Mickey mouse, Hmere Fudd) have children act out their 

favorite game or activity. 
4. From a group of objects have children select and explain the things that would be used by the 

Flintstones. 
5. Show a suitcase full of dothes. Have children dedde what artides are needed for space travd and 

explain the clothing's purpose. 
6. Let the child create a picture and invent a tide describing the picture. 
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MATH SKILLS 

1 Provide many coimting experiences (number of people for holiday dinner, cups for measuring, blue 
cars on street, and so on). 

2. Do nimiber finger plays and nursery rtiymes. 
3. Use books about numbers. 
4. Focus on one mmiber at a time (make a book about four, talk about animals with four legs). 
5. Make and use a daily planner. 
6. Count items (nimiber of buUons on a shirt, number of trees in a yard, spools, boxes, shovels, 

instruments). 
7. Talk about and show objects that have nimibers, such as botties, boxes, calendar, cards, clock, 

flash cards, license plates, measiuing spoons and cups, money, phone, road signs, ruler, scales, 
speedometer, timer, watch, yardstick. 

8. Make a store, provide cans, boxes, money, and a cash register. Write number (cost) on articles and 
amount of money, make it fun and simple. 

9. Use coimters and containers (e.g., egg carton and buttons; numbers written on small can and 
popsicle sticks to go in). 

10. Play games with number symbol spinners. 

WRITING SKILLS 

1. Practice in using strengthening small muscles (pegboards. cutting, puzzles, stringing, Jadng, 
zipping, drawing, painting). 

2. Practice in right-left concept (Hokey-Pokey). 
3. L se manipulative toys (Tinkertoys, snap blocks, magnetic boards, block). 
4. Practice with letters (Letters of child's name to put together like a puzzle; letters and numbers to 

use on a flannel board, or magnetic ones to use on a magnetic board; stendls to trace). 
5. Child can write in fingerpaint or sand; paste a variety of shapes to make letters sand designs; weave 

paper, fabric, or yam mats; stick golf tees in Styrofoam: and hammer small nails into fiberboard. 
6. Sewing cards. 

READING SKILLS 

1. Play games where soimd and listening are important. 
2. Help child to focus on more than one aspect at a time. They will need to recognize parts and whole 

if they are to leara to read. 
3. Play card games (Bingo and picture variations, old maid, fish, matching picmres of shapes, sizes, 

and colors; combining two properties such as size and shape; large cards with numbers and letters 
the children can arrange). 

4. Make a grocery store list and go the grocery store, make something from a redpe. 
5. Provide a used typewriter or a computer. 
6. Ask children to tell about their artwork, on the back side or separate page writs down what they 

say and read it to them. 
7. Take a trip to the local hbrary. 
8. Write thank-you notes. 
8. Help child memorize poems and nursery rhymes which provide a wonderful entry into work 

pattems, rhythm, and rhyming words. 
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Table 13 Correlations Between TTCT Creativity Measures and WJ Achievement 
Measures, WLPB Oral Language Proficiency by Anglo American and 
Mexican American 

Subscales Fluency Originality Tities Elaboration Closure Total 

Identificat. Ull/^O. 17 -0.01/0.15 -0.17/0.14 0.03/0.21 0.10/0.10-0.01/0.17 

Compreh. -0.05/0.14 -0.20/0.18 -0.35/0.02 -0.29/0.11 -0.08/0.03 -0.25/0.84 

Calculation 0.29/0.10 -0.01/013 0.40/0.11 0.18/-0.01 0.10/0.12 0.12/0.13 

Problems 0.53/0.21 0.01/0.22-0.14/0.29 0.04/0.23-0.04/0.19-0.05/0.27 

Dictation 0.15/-0.03 0.09/-0.07 0.09/-0.09 0.80/0.02 0.24/-0.06 0.18/-0.07 

Samples 0.03/0.11 -0.04/0.22-0.20/-0.01 -0.13/0.15 -0.01/0.15-0.10/0.13 

Matii 0.08/0.04-0.04/0.07 0.01/0.10 0.10/0.01 0.06/0.04 0.04/-0.07 

Reading -0.17/0.00 -0.24/0.03 -0.24-0.05 -0.20/0.00 0.02/-0.11 -0.20/-0.06 

Writing -0.05/0.07 -0.11/0.05 0.00-0.11 0.05/-0.04 0.09/-0.10 0.01/-0.10 

Skifls -0.67/0.00-0.12/-0.02 0.00/0.02 0.06/0.03 0.09/-0.06 0.01/-0.02 

Language 0.20/0.23 0.00/0.12 -0.03/0.29 0.04/0.07 -0.01/0.16 0.02/0.23 

Total 0.16/0.19-0.03/0.19-0.14/0.18 0.01/0.16 0.06/0.14-0.01/0.20 

Note: ' Anglo American. ^ Mexican American, 
p < .05. 
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Table 14 Correlations Between TTT Creativity Measures and WJ Achievement 
Measures / WLPB Oral Language Proficiency by Not Low SES and 
Low SES Status 

Subscales Fluency Originality Tities Elaboration Closure Total 

Identifier "0.18/^0.10 0.04/0.13 0.07/0.01 0.14/0.14 0.11/0.07 0.12/0.09 

Compreh. -0.03/0.18 -0.19/0.26-0.20/-0.03-0.06/-0.02 -0.23/0.19 -0.22/0.14 

Calculation 0.19/0.13 -0.06/0.17 -0.10/0.21 -0.07/0.12 0.01/0.19 -0.02/0.22 

Problems 0.15/0.17 0.02/0.23 -0.24/0.33 -0.11/0.28 -0.09/0.22 -0.10/0.31 

Dictation 0.01/0.05 -0.06/0.04 -0.09/0.02 -0.09/0.14 0.05/0.04 -0.04/0.06 

Samples -0.05/0.18 -0.11/0.30 -0.27/0.05 -0.16/0.16 

Math 0.06/0.09 -0.11/0.17 -0.31/0.32 -0.20/0.20 

Reading -0.06/-0.02 -0.16/0.06 00.20/0.04-0.05/-0.07 

Writing -0.08/-0.03 -0.15/0.03 -0.20/0.05 -0.15/0.11 

Skills 0.01/-0.01 -0.08/0.00 -0.12/0.13 -0.18/0.15 

Language 0.16/0.30 0.03/0.14 -0.01/0.29 0.11/0.06 

Total 0.13/0.23 -0.16/0.25 -0.15/0.22 -0.13/0.19 

-0.15/0.28 -0.21/0.23 

-0.15/0.21 -0.21/0.26 

-0.17/0.04 -0.19/-0.00 

-0.11/0.06 -0.18/0.06 

-0.04/0.05 -0.18/0.08 

-0.04/0.21 0.03/0.27 

-0.06/0.25 -0.07/0.28 

Note: * Non-Low SES.'^ Low SES. 
p < .05. 
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Table 15 Correlations Between TTCT Creativity Measures and WJ Achievement 
Measures, WLPB Oral Language Proficiency by Female/Male Status 

Subscales Huency Originality Tides Haboration Closure Total 

Identifica. •0.21/'»0.11 0.23/-0.01 0.18/.0.07 0.30/0.03 0.28/-0.05 0.29/-0.02 

Compreh. 0.16/0.01 0.19/-0.11-0.07/-0.15 0.12/-0.17 0.11/-0.11 0.09/-0.13 

Calculation 0.02/0.04 0.06/0.53 0.04/0.29 0.01/0.45 0.06/0.21 0.05/0.16 

Problems 0.08/0.21 0.09/0.09 0.10/0.16 0.26/0.08 0.11/0.10 0.16/0.16 

Dictation 0.07/0.10 0.12/-0.10 0.03/-0.07 0.06/0.03 0.26/-0.12 0.15/-0.08 

Samples 0.11/0.07 0.21/0.07-0.06/-0.10 0.10/-0.01 0.13/0.08 0.10/0.02 

Math -0.06/0.14 0.01/0.02 0.01/0.11 0.06/0.04 0.01/0.06 0.01/0.10 

Reading 0.04/-0.13 0.07/-0.19-0.06/-0.18 0.04/-0.17 0.06/-0.19 0.20/-0.21 

Writing 0.05/-0.13 0.08/-0.18-0.04/-0.09 0.04/-0.03 0.12/-0.14 0.06/-0.14 

Skills 0.04/-0.06 0.07/-0.17 0.04/-0.01 0.12/0.00 0.13/-0.13 0.10/-0.09 

Language 0.10/0.29 0.08/0.06 0.05/0.24 0.07/0.06 0.00/0.15 0.06/0.21 

Total 0.15/0.21 0.21/0.02 0.07/0.06 0.20/0.03 0.19/0.05 0.18/0.09 

Note: "Female. ̂  Male, 
p < .05. 
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APPENDIX L 

POTTHOFF S F STATISTICS AND REGRESSION COEFHCIENTS FOR 

CREATIVITY BY BROAD ACHIEVEMENT AND LANGUAGE MEASURES 
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