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ABSTRACT 

The identification of children who are gifted is common in schools 

of the United States. High I.Q. and achievement scores are tradition­

ally used . This study explored the adequacy of these variables in math­

ematics education. Based on the Renzulli model for giftedness, the 

study assessed problem solving ability, creative mathematics ability, 

and task commitment. Only students identified as having above average 

general ability were selected as subjects. Eighty- seven sixth graders 

were selected from three Knox County, Tennessee, middle schools to form 

six groups. These groups were stratified as high (1 28  or above) , mid 

upper (1 1 6-1 27) , and average (95-1 1 5) I . Q. scores coupled with either a 

mathematics achievement score of at least the 96th percentile or one of 

the 50th through the 95th percentile. No subject was state certified 

gifted at the time of testing. S ince I. Q.  and achievement scores are 

used in Tennessee to certify gifted students, the study addressed the 

question of whether the performance of students in Group I (highest I.Q. 

and achievement range and eligible for gifted certification) was signif­

icantly different from that of other groups. No significant differences 

in student performance, £ < . 05, were found between Group I and other 

groups having high achievement scores (III and V) except for task com­

mitment in Group V. These three groups represented an I. Q.  range from 

average to the highest possible scores. Group I differed significantly 



v 

only from Group VI ( average I. Q. /average-mid upper achievement) in all 

measures. The conclus ions of the study were : 

1. A particular I. Q. range is inadequate as a criterion for 

identifying gifted students in mathemat ics. 

2. A particular mathematics achievement range could serve as a 

factor in identif ication. 

3. Students who are certified gifted by I. Q. and achievement 

scores in some other subj ect area are not necessari ly gifted in 

mathematics. 

4. Because some students who appear gifted in mathematics are 

being overlooked by traditional measures, tests s imi lar to those of this  

study should be  used in  addition to  other measures for  the identif ica­

tion of students gifted in mathematics. 
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CHAPTER I 

INTRODUCTION 

Stimulus for This Study 

In light of the current public concern for the improvement of edu­

cation of the young, as exhibited by the plethora of national reports of 

the 1980s in this country, educators are being called upon to reexamine 

and reevaluate their curricular programs and their effects on the stu­

dents being served . Implicit in most reports and explicit in some is 

the expression of need that gifted and talented students receive more 

adequate attention for their educational needs. Goodlad ( 1 984) cited 

the need to make "judicious provisions for individual differences. "  

Boyer (1 983) stated that "Gifted and talented students represent a 

unique challenge if they are to realize their potential. 11 However, the 

accurate identification of students who are gifted appears to be more 

complex than one might expect. Also, if a student is considered "gift­

ed" according to the widely used criteria of intelligence and achieve­

ment tests, does this imply giftedness in all subject areas? Then, too, 

is it possible that a student might be gifted in a particular subject, 

such as mathematics, yet not meet the requirements of the traditional 

criteria for giftedness? 

In the process of reviewing studies about children who are consid­

ered gifted, creative, or insightful problem solvers in the subject of 

mathematics, there are two works that can be considered particularly 
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germane to this present investigation. Blaeuer in 1 97 3  cited (1 ) Get­

zels and Jackson (1 962), who stated that the relationship between cre­

ativity and intelligence is at best tenuous and (2) Torrance (1964) ,  who 

stated that work with college subjects (as with lower age groups) , has 

shown very low correlations between measures of creativity and intelli­

gence or scholastic aptitude. In fact, Torrance ( 1 962) is quoted as 

stating that 70% of the more creative students are overlooked because of 

the emphasis on I . Q.  (intelligence quotient) as a basis for rewarding 

students in the schools. Dodson, however, in 1 970 determined that the 

mathematics achievement variables were the strongest discriminators 

among ability groups and that the cognitive variables, such as I . Q. ,  

were second strongest in characterizing insightful problem solvers . 

In view of a study of the literature concerning giftedness in math­

ematics, both creativity and problem solving ability appear to be inte­

gral characteristics of gifted behavior. The studies of Blaeuer and 

Dodson reveal a conflict concerning the extent to which I. Q .  and 

achievement variables are valid characteristics of persons capable of 

creativity and problem solving in mathematics . S uch a conflict has im­

plications for determining criteria which would be appropriate for iden­

tifying students who are gifted in mathematics. 

Statement of the Problem 

As has been stated, the literature revealed that some measure of 

I . Q. and often some type of achievement test have been criteria fre­

quently used for the identification of gifted children. In July 1 982 
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rhe State of Tennessee established the following criteria for identify-

ing and certifying the intellectually gifted child (Rules, Regulations, 

and Minimum Standards for the Governance of Public Schools in the State 

of Tennessee, 1982 . 

(ix) Intellectually Gifted 
(I) Definition--A child whose intellectual abilities and 

potential for achievement are so outstanding that 
special provisions are required to meet the estab­
lished needs is considered intellectually gifted. 

(II) Criteria for Certification--A child must meet two of 
the following: 

I .  Intellectual functioning and ability which 
measures at ljast two standard deviations above 
the mean, and 

II. Superior academic or achievement ability which 
measures the 96th percentile or above in one 
or more major academic areas, or 

III. Superior intellectual ability demonstrated by 
the child 1 s ideas arid projects related to one 
or more academic fields. (p. 92) 

Using these criteria, a school psychologist, a licensed psycholo-

gist, or a licensed psychological examiner is eligible to "certify" that 

a child is intellectually gifted. A specific question could be posed 

here: If a student meets the above criteria with an achievement score 

in the 96th percentile or above in mathematics, does this imply that the 

student is truly gifted in mathematics? There is a great deal in the 

literature concerning the definition of "giftedness. "  Among the most 

recent and foremost scholars discussing this subject are H .  Laurence 

Ridge and Joseph S .  Renzulli . According to Ridge and Renzulli ( 1 98 1 )  

1 The word "and" was changed to the word "or" by the Tennessee S tate 
Board of Education on April 25, 1 986 . This change is pending final ap­
proval by the State Attorney General at the time of this writing. 
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mathematical giftedness is well accommodated by the Renzulli three-ring 

model for giftedness. This model, in the form of a Venn diagram, illus­

trates that those students with above average ability who exhibit cre­

ativity and who are capable of a high degree of task commitment can be 

identified as gifted . 

Figure 1 .  The Renzulli Three Ring Model for Giftedness. 

The problem posed is this: Is the identification of students truly 

gifted in mathematics being realized, given the current criteria and 

screening procedures prevalent in the existing school programs of today? 

To elaborate upon the statement of this problem, are high I.Q. and 

achievement test scores adequate indicators of giftedness in mathemat­

ics? Are students who might meet the Renzulli criteria not being iden­

tified as gifted because their I . Q. and achievement test scores are not 

sufficiently high? According to Weaver and Brawley (1 959), "If per­

chance we err in our judgment of any child, it would be much less 
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damaging to him if we had judged him to be talented when he is not than 

if we had not judged him to be talented when he is . "  

The purpose of this investigation is to determine among six groups 

of sixth grade students, stratified according to I.Q. and mathematics 

achievement test scores, if there are differences in student performance 

with respect to (1) the Iowa Problem Solving Project Test (IPSP) and the 

Creative Ability Mathematics Test (CAMT) , (2) the characteristics of 

task commitment assessed by a team of interviewers and the teachers of 

the subjects, and (3) the correlation coefficients of each combination 

of the measures and of each of the measures with the variables of I. Q. 

and mathematics achievement. 

A second purpose as a result of this analysis is to determine if 

there are students among six categories stratified according to I.Q . and 

standardized mathematics achievement scores who should be certified as 

gifted, but who are not able to be because of the State criteria . 

Procedures and Sources of Data 

Through the use of available school records, students were identi­

fied for this study from the sixth grades of three middle schools in the 

Knox County School System of 26, 000 students. These schools are in the 

same section of the county and have similar demographic characteristics. 

The population is described as suburban. Six proportional stratified 

random samples were selected from the three schools according to the 

following criteria. Achievement test scores are in percentile form. 
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1. Above average general ability exhibited by a score of 70 or 

above on the total battery of the California Achievement Test 

(CAT) administered at grade level 5.8 (required of all members 

of each of the six groups). 

2. An I.Q. score which ranges from 95-115, 116-127, or 128 and 

above on the Otis Lennon I.Q. Test (OL) which was group admin­

istered at grade level 5.8. 

3. A total mathematics score with the range of 55 to 95 or 96 and 

above on the CAT administered at grade level 5.8. 

Any student who was already formally certified gifted was not in­

cluded in this study. Since there were 13 such students and since none 

of them scored as high as the highest I.Q. score of the selected sub­

jects, they were excluded because of the possible affective variable of 

their self-perception with respect to being labeled "gifted." 

The selected students at grade level 6.8 were given the Iowa Prob­

lem Solving Project Test (IPSP) developed for 5th and 6th graders by 

Schoen and Oelunke (Oelunke, 1979) and the Creative Ability Mathematics 

Test ( CAMT) developed for 6th, 7th, and 8th grade students by Balka 

(1974). Five experienced teachers, including the investigator of this 

study, were especially prepared to administer the tests and conduct the 

student interviews. The interview questions were meant to assess the 

student 1 s task commitment, rationale for the cognitive responses, and 

affective reactions with respect to each of the six CAMT test items. 

The teachers of these students were asked to respond to a brief 

questionnaire using a Likert-type scale to procure their perception of 

the degree of task commitment typically exhibited by each student. 
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Significance of the Study 

The identification of  students truly gifted in the subj ect of math-

ematics is much more difficult than typically acknowledged . As Greenes 

( 1981) has stated : 

Although many gifted students are good computers, there are 
a great number of other students who are simply "good exer­
cise doers . "  These other students 11go to school well . "  They 
are attentive, willing to help, complete all assignments care­
fully in the prescribed amount of time, are a "pleasure to 
have in class, " and are frequently incorrectly identified as 
gifted students in mathematics . - . . . we mus t  be sure we 
have distinguished the gifted student from the good student . 
( p .  14) 

This study attempted to determine if there might be students who 

indicate high creative and problem solving ability in mathematics, as 

measured by the instruments cited above, but who would not be identified 

as gifted according to the criteria now being used in the public schools 

in this state . Should this be the case, it would suggest that possibly 

other or additional criteria be used for identifying students gifted in 

mathematics . 

Basic Assumptions 

In this study the following assumptions were made : 

1. Giftedness in mathematics is characterized by creative ability 

and insightful problem solving ability when dealing with mathe-

matical content . 

2. The two test instruments used were valid measures of ( a) prob-

lem solving ability and ( b) creative ability in mathematics. 
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3 .  The test items were readable and the test procedures were un­

derstood by all students . 

4. The testing procedures and conditions were uniform for all stu­

dents in each of the three schools. 

5 .  The interview sessions were valid to determine student task 

commitment with respect to the CAMT test. 

6. The classroom teachers provided valid ratings of student task 

commitment capabilities using the instrument designed for this 

purpose. 

7 .  The groups of students tested had comparable cultural compo­

nents since they came from continuous areas in one demographic 

section of the county. 

Scope and Limitations 

This study was conducted in three middle schools of the Knox County 

Public School System. The number of students in each of the six strati­

fied groups ranged from 12 to 16 with a total of 87 subjects . 

The study was limited to the extent that the number of students in 

each group was not particularly large and that the findings reveal in­

formation concerning only one grade level of students, the sixth. 

Definitions 

Giftedness in mathematics. This is an operational definition based 

primarily on that developed by Renzulli (Ridge & Renzulli, 198 1 )  as part 

of his theoretical model of giftedness. Giftedness in mathematics 
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consists of an interaction among ( 1) above-average general abilit ies, 

( 2) high levels of task commitment, ( 3) high levels of creativity, and 

( 4 )  the ability to solve problems. 

Above-average general ability. This is an operational def inition 

and is the abi lity of persons with at least an I. Q. of 95 to achieve the 

70th percent i le or above as an overall  average score on a standardized 

achievement test. 

Task commitment . This is an operational def init ion .  It is the 

ability to persist in the accomplishment of certain ends and, in its 

highest form, to become totally involved in a specific problem or area 

for an extended period of t ime . 

Creativity in mathematics . This is an operat ional definition based 

on criteria of mathematical creativity established by Balka ( 1974). It 

is the abi l ity to respond to a mathematically problematic situation with 

fluency, flexibility, and originality of thought. 

Problem solving ability. A problem, in its true sense, is one for 

which no algorithm is immediately avai lable to the one trying to solve 

it . .  The ability to solve such problems successfully is, again, an oper­

ational def inition of problem solving abi l ity. 

Organization of the Study 

Chapter I is an introduction to the study of the identif ication of 

persons gifted in mathematics . It contains the presentation of the 

problem, the procedures and sources of data, the signif icance of the 
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study, basic assumpt ions, scope and limitations of the study, def ini­

t ions, and the organization of the study. 

Chapter II  is a review of the professional literature related to 

the characteristics and identification of giftedness with an especial 

focus on giftedness in mathematics. 

Chapter III is a presentation of the design and procedures employed 

in carrying out the study . 

Chapter IV is a presentation and interpretation of the data and 

f indings of the study. 

Chapter V is a summary of the procedure, discussion of the results, 

possible implications of the study, and recormnendations for possible 

further research. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

If one can consider an individual gifted in mathematical ability as 

a kind of genius, then the definition of genius quoted by Gallagher 

( 1 963 , p. 3 )  might be of interest here--"a person who does easily what 

no one else can do at all" 1 Would that the identification of students 

gifted in mathematics be so simplistic! 

Historical Perspective of the Literature 

While it may be true that one can find numerous evidences of con-

cern for the identification and education of superior children in the 

writings of scholars at least as early as the Golden Age of Greece 

(Glennon, 1 956 ) ,  there has been little research to provide rationale or 

direction for educational practice . In 1 974 , Stanley, Keating, and Fox 

(cited in Moore, Hahn, & Bretnall, 1 978) indicated that, 

The instruction of the gifted is a focal point in current edu­
cational practice. Unfortunately, there is a paucity of re­
search evidence in many areas of concern to educators of the 
Gifted. (p . 618)  

Moore et al. additionally cited Gowan and Demos who indicated that, 

Those working in this area must frequently rely upon person­
al experience in instructing the gifted and, in many cases, 
must depend on 1i ttle more than intuition and preconceived 
notions about the characteristics of gifted populations. 
(p. 6 1 8 )  

According to Weaver and Brawley ( 1 959 ) ,  relatively little appeared in 

print prior to 1 953-54 regarding effective provisions for the more 
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capable child in relation, specifically, to the elementary school mathe­

matics program. However, following the incidence of Sputnik, Russia's 

launch into space, the literature revealed a surge of interest in gift­

edness for the next few years. Tannenbaum ( 1 981 ) has given a succinct, 

albeit editorialized, account of such interest and disinterest on the 

part of the public, including educators, and offered a rationale for the 

cyclical nature of attention given to this area as evidenced in the lit­

erature. He considered the five years following Sputnik in 1 957 and the 

last five years of the 1 970s as "twin peak periods of interest in gifted 

and talented children" (p. 20). In the late 50s and early 6 0s, not only 

were many innovative programs being tried, but also there was an upsurge 

in research concerning characteristics and education of the gifted. 

French (cited in Tannenbaum) observed that there were more articles pub­

lished between 1 956 and 1 959 than in the previous thirty years. During 

the 1 960s, the John F. Kennedy years, the issue of desegregation in the 

schools, complete with the increasing demand for social justice, became 

the priority in education. Special programs for the gifted were viewed 

as .elitist by many and thus became unpopular. There were only thirty­

nine research reports from 1 969 to 1 974 according to Spaulding (cited in 

Tannenbaum). However, congressional legislation in 1 970 to provide 

better for the gifted indicated federal interest and monetary support 

for programs for the gifted. Currently there is a renewed interest in 

providing for the gifted reflected by the number of current articles and 

reports available. The cause for such a fluctuating pursuit of further 
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knowledge and development in this field in this country Tannenbaum 

attributed to the American dilemma of excellence versus egalitarianism . 

While literature concerning the specific topic of giftedness in 

mathematics rather parallels that of giftedness in general with respect 

to its quantity during various periods of time , it is relatively sparse 

and reflects the lack of well-defined criteria by which such students 

with this capability can be identified . 

Concern for Adequate Criteria for the 
Identification of the Gifted 

It would appear that the primary criteria traditionally used for 

the identification of gifted students have been high scores on I.Q . and 

achievement tests (Greenes, 1 981 ). Gallagher (1 975) submitted that in 

the early 1 900s teacher nomination was the primary means of identifying 

the gifted. Cutts and Moseley and also Pegnato and Birch (cited in 

Renzulli , Hartman ,  & Callahan , 1 98 1 )  considered I.Q. and achievement 

tests as the major criteria used , but they also considered that the use 

of teacher judgment was becoming more prevalent. In any case , Gallagher 

was very critical of the effectiveness of teacher judgment and suggested 

a very cautious approach supplementing such a criteria with more objec-

ti ve measures (cited in Renzulli et al. ) • Also , Benbow and Stanley 

( 1 983 ) found teacher recommendation to be ineffective. After 1 950 , how-

ever , the work of Torrance in creativity and that of Guilford in diver-

gent thinking have caused a modification of the definition of giftedness 
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among the professional community ( Greenes, 1981) . In fact, Gallagher 

( 1966) stated: 

It is l ikely that Guilford, as much as any other single per­
son, is responsible for the rebirth of interest in cognitive 
processes • . . during the past decade. ( p .  2) 

Greenes stated that potential and creativity have been added to achieve-

ment for a more adequate def inition of giftedness, although I.Q. has 

historically served as an indicator of potential . Renzulli ( 1981) aug-

mented the definition further by introducing the component of task com-

mitment as an integral part of giftedness. The quest ion is, then, what 

are the implications for developing adequate identif ication criteria in 

l ight of this modified definition of giftedness which includes the com-

ponents of creativity and task commitment as well as intelligence ( I.Q.) 

and achievement? While the study of Grossman and Johnson ( 1983) showed 

that the Otis Lennon and the Slosson I.Q . Tests were def in itely valid as 

predictors of achievement of gifted students, it expressed the reserva-

tion, "if one is defining giftedness in terms of school-related abili ty 

and achievement" ( p. 618). Weaver and Brawley ( 1959), because of the 

results of their study which showed low correlation between achievement 

in arithmetic reasoning and achievement in arithmetic computat ion and 

between each of these aspects of arithmetic achievement with general in-

telligence, stated, "we realize the impossibility of making a highly re-

liable identification of the mathematically superior or talented chi ld 

on these bases alone" ( p. 6). Torrance ( 1965 ) stated that 

As with preschool, elementary school, and high school sub­
j ects, studies involving college and adult subj ects have shown 
uniformly rather low relationships between measures of 
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creative abi l ity and measures of intelligence and scholastic 
aptitude . ( p .  32) 

Adding to this concern, it would seem that if  one wishes to assess 

the creat ive abi lity of a student, test ing instruments designed to elic-

it only one correct response for each item are quite inadequate in the 

determination of divergent think ing capability which is characterized by 

f luency, flexibility, and originality of response ( Goldberg, 1965 ). In 

fact, Torrance ( 1962) considered intelligence tests def icient with the 

most obvious weakness being that the emphasis is on convergent, conform-

ing thinking and cited Guilford, Thurstone, and Getzels and Jackson to 

substant iate his position .  Taylor ( 1959 ) stated that intelligence tests 

essentially concern themselves with how fast relat ively unim­
portant problems can be solved without making errors . In 
another culture, intelligence might be measured more in terms 
of how adequately important problems can be solved, making 
all the errors necessary and without regard for time . 
( p .  54) 

Task commitment, which is the ability to involve oneself totally in 

a speci f ic problem or area for an extended period of t ime, also is hard-

ly a component of giftedness which lends itself to assessment by mere 

test items requiring convergent responses . 

In consideration of the giftedness components of intelligence, 

achievement, creativity and task commitment with respect to the particu-

lar subj ect of mathematics, another complication arises, that of the use 

of standardized achievement tests . Such tests are typically obj ective 

and have a multiple-choice type of format . Torrance ( 1962) took partie-

ular note of the "devastating attacks" found in the literature on 
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multiple-choice tests . He cited Hoffman (196 1 )  who identified the fol-

lowing defects of such tests: 

1 .  They deny the creative person a significant opportunity 
to demonstrate his creativity . 

2. They penalize those who perceive subtle points unnoticed 
by less able people , including the test-makers . 

3. They are apt to be superficial and intellectually dishon­
est , with questions made artificially difficult by means 
of ambiguity , because genuinely searching questions do 
not readily fit into the multiple-choice format [emphasis 
added). 

4 .  They too often degenerate into subjective guessing games 
in which the examinee does not pick what he considers 
the best answer out of a bad lot but rather the one he 
believes the unknown examiner would consider best. 

5. They neglect skill in disciplined expression. (p . 2 1 )  

Krutetskii ( 1 976) also is especially critical of research based on prod-

uct rather than process tests in evaluating mathematical abilities. He 

stated, 

A basic defect in test research is the bare statistical ap­
proach to the study and evaluation of abilities--the fetishis­
tic mathematical treatment of test results, with a complete 
absence of interest in studying the solution process itself . 
(p. 1 3 )  

It would appear , then , that the time-honored criteria of intelli-

gence tests, achievement tests, and teacher recommendation are insuffi-

cient and may even hamper the identification of gifted students. 

The Uniqueness of Mathematical Giftedness 

Another matter to consider is the question whether there is some-

thing unique about giftedness in mathematics , or can anyone with excep-

tionally high general ability fit that category? The work of Fox (cited 

in Ridge & Renzulli, 1 98 1 ) indicated that although a high I.Q. does 
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indicate a high learning potential, it provides little information about 

specific subject achievement. On the other hand, Aiken ( 1 973 ) stated 

the finding that children who excel in mathematics tend to score high on 

tests of general intelligence. The observation can be made that above-

average general ability is necessary but not sufficient for mathematical 

giftedness. Further elaboration on this topic can be found in 

Krutetskii (1 976 ). 

How can we argue for our view that the ability to generalize 
mathematical material is a specific ability? First, we note 
that this ability is manifested in a specific sphere and can­
not be correlated with the manifestation of corresponding 
ability in other provinces. Biographical data on many promi­
nent talents--mathematicians and nonmathematicians--and the 
views of specialists, especially the research mathematicians 
we questioned, testify to this. The academician M. A. 
Lavrent1ev emphasized: "Time and again in my life I have had 
occasion to meet persons who were very able in one province 
and ungifted in another. Perhaps such a contrast shows up 
most strikingly in those with pronounced abilities in science, 
which is very close to me--in mathematics. " • • .  The mathe­
maticians Poincare and Mordukhai-Boltovskii have asserted that 
the specific nature of mathematical ability makes mathematics 
not accessible to everyone. • • . In other words, a person who 
is generally talented might be ungifted in mathematics. D. I. 
Mendeleev was noted in school for great success in mathematics 
and physics and got zeros and ones in linguistic subjects • 

• . . A. S. Pushkin, judging from the biographical data, when 
attending the Imperial Lyceum shed many tears over mathematics 
and put forth great effort, but showed "no perceptible suc­
cess. " (pp. 353-354) 

A psychological study done by McCallum, Smith, MacFarlane, and Eliot 

( 1 979) to extend the work of Baraket and Wrigley, who found evidence of 

a nonverbal factor closely associated with attainment in mathematics, 

resulted in reinforcing that finding . 
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In sum, the finding that the single most important component 
of mathematical ability is a g/k factor which remains relative­
ly stable in high school years and which shows little relation­
ship to language comprehension is in accord with the findings 
of Barakat (1 951 ) and Wrigley (1 958). The finding of the 
association of spatial ability with understanding in mathe­
matics is in agreement with the work of Hills (1957), Werdelin 
(1958 ), and Bishop (1 973). The data of this research should 
be of interest to those concerned with the nature of intelli­
gence generally, and to those interested in the controversy 
over the possible unitary group factor of mathematics abili­
ties in particular. (p . 1 1 32) 

The Brunel studies, referred to by Rees (1 981 ), described two types 

of dimension of difficulty characteristics .  One relates to general in-

tellectual ability (the g factor) as measured by intelligence tests. A 

"g" type mathematics task is a problem that can be solved if some previ-

ous set of algorithms or operations has been learned . The second type 

of dimension of difficulty relates to a specific ability to make valid 

inferences with respect to a mathematical context. An inference type 

task which requires this kind of ability means that the student must be 

able to conceptualize the problem so that relevant operations can first 

be identified and then applied in appropriate sequence for the solution . 

This is referred to as an 11inferential" mode of thinking . 

We may summarize by saying that the second type relates to an 
ability to map out a strategy whilst the first relates simply 
to the ability to apply mathematical processes. (p . 2 1 )  

While the above observations strongly suggest a specificity of 

mathematical ability, this does not preclude the fact that there are 

persons endowed with both a combination of mathematical and literary 

giftedness (Krutetskii, 1 976).  
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Characteristics of the Mathematically Gifted 

As has been stated earlier, Greenes (19 8 1 )  cautioned educators to 

differentiate between 11good exercise doerstt and those students truly 

gifted in mathematics . Krutetskii (1 976), in his research of the liter-

ature, acknowledged that no fixed definition of mathematical ability 

would satisfy everyone, but indicated that most investigators would 

agree that there is a difference between "'school' ability for mastering 

mathematical information" and that of "creative mathematical ability, 

related to the independent creation of an original product" (p . 2 1 ) . As 

a result of over twelve years of work in studying the mathematical abil-

ities of school children, Krutetskii described a mathematical cast of 

mind which characterizes the mathematically able child. 

It is expressed in a striving to make the phenomena of the 
environment mathematical, • • • to notice spatial and quanti­
tative relationships, bonds, and functional dependencies 
everywhere--in short, to see the world "through mathematical 
eyes." (p . 3 02 )  

Krutetskii also identified two types of mathematical minds, the analytic 

and the geometric .  Aiken (1 973) contributes further to the idea of a 

particular type of mind. 

In contrast, or perhaps supplementary, to Krutetskii's notion 
of a " mathematical frame of mind" is the idea that there are 
several different types of mathematical minds. In a survey of 
the educational philosophies of fourteen eminent mathemati­
clans, Carlton (1959) found that the writings of many of 
these famous men refer to more than one kind of mathematical 
mind. One type of mind is said to be logical and formal, 
whereas another is more intuitive; one type is fast, and an­
other is slow. The distinction between these types of mathe­
matical minds was dealt with most extensively by Poincare 
(1 952),  who maintained that geometers are more intuitive and 
analysts more logical in their thinking. (p. 2 )  
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Given that students gifted in mathematics may indeed possess some 

unique "cast of mind, " what are some of the particular characteristics 

of such students that can be observed and possibly used as a basis for 

criteria for identification? Although Weaver and Brawley ( 1959) stated 

that I . Q. and arithmetic achievement are not suff icient criteria, but 

that these can be helpful when combined with some or more of the follow-

ing attributes: 

1. S ensitivity to, awareness of, and curiosity regarding 
quantity and the quantitative aspects of things within the 
environment . 

2. Quickness in perce1v1ng, comprehending, understand­
ing and dealing effectively with quantity and the quantitative 
aspects of things within the environment . 

3 .  Abil i ty to think and work abstractly and symbol ically 
when dealing with quantity and quantitative ideas. 

4 .  Abil i ty to communicate quantitative ideas effectively 
to others, both orally and in writing, and readily to receive 
and assimilate quantitative ideas in the same ways. 

5. Abi lity to perceive mathematical patterns, structures, 
relationships, and interrelationships. 

6. Abi l ity to think and perform in quantitative situations 
in a f lexible rather than a stereotyped manner; with insight, 
imagination, creativity, originality, self-direction, indepen­
dence, eagerness, concentration, and persistence . 

7. Ability to think and reason analytically and deductive­
ly; abi lity to think and reason inductively and to generalize. 

8 .  Abi l ity to transfer learning to new or novel "untaught" 
quantitat ive situations . 

9. Abi l ity to apply mathematical learning to social situa­
t ions, to other curricular areas, and the l ike. 

10 . Ability to remember and retain that which has been 
learned . ( pp .  6-7) 

One cannot help but realize the components of creativity and task com-

mitment inherent in attribute 6 of Weaver and Brawley . 

Of additional interest is the comparison of the list of "component 

mathematical abi l ities that arise from the basic characteristics of 
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mathematical thought," developed by the work of Krutetskii ( 1976) in 

Russia with Weaver and Brawley's list developed in this country. 

1 .  An ability to formalize mathematical material, to iso­
late form from content, to abstract oneself from concrete 
numerical relationships and spatial forms, and to operate with 
formal structure--with structures of relationships and connec­
tions. 

2 .  An ability to generalize mathematical material, to 
detect what is of chief importance, abstracting oneself from 
the irrelevant, and to see what is common in what is exter­
nally different. 

3 .  An ability to operate with numerals and other symbols. 
4.  An ability for "sequential, properly segmented logical 

reasoning" . • •  which is related to the need for proof, sub­
stantiation, and deductions. 

5 .  An ability to shorten the reasoning process, to think 
in curtailed structures. 

6 .  An ability to reverse a mental process (to transfer 
from a direct to a reverse train of thought). 

7 .  Flexibility of thought--an ability to switch from one 
mental operation to another; freedom from the binding influ­
ence of the commonplace and the hackneyed. This character­
istic of thinking is important for the creative work of a 
mathematician. 

8 .  A mathematical memory. It can be assumed that its 
characteristics also arise from the specific features of the 
mathematical sciences, that this is a memory for generaliza­
tions, formalized structures, and logical schemes. 

9 .  An ability for spatial concepts, which is directly 
related to the presence of a branch of mathematics such as 
geometry (especially the geometry of space) . (pp. 87-88) 

Other lists of characteristics can be found in the literature in-

eluding Greenes (1981 )  and Heid (1 983),  but they tend to duplicate or 

draw from the lists already given. 

While this information is certainly significant, there is the very 

pragmatic question of how can this be translated into usable criteria, 

which is reliable, for identification of gifted students? As Weaver and 

Brawley (1959 )  stated with respect to the list of attributes they devel-

oped, 
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It is evident immediately that the above characteristics are 
things that cannot be measured as easily or obj ectively as we 
measure general intelligence or arithmetic  achievement. 
( p. 7 )  

At this point the l iterature was reviewed which related to the 

specific  behaviors and attributes which characterize creativity and 

problem solving abi lity in mathematics. 

Creativity and Problem Solving Ability 
in Mathematics 

Kilpatrick ( 1969) observed that "the topics of problem solving and 

creat ive behavior are not being investigated systematically by mathemat-

ics educators" (p. 154) . The difficulty seems to lie  in the lack of an 

adequate description or definition of these two abi l ities. Just what is 

"creativity" with respect to mathematics? Certainly there has been much 

ado about trying to determine what is meant by creativity in general 

( Torrance, 1963; Getzels, 1969; Taylor, 1959; Guilford, 1950, to mention 

a few). In fact ( Treffinger, Renzulli, & Feldhusen, 1981) stated, 

As a result of the lack of a uni f ied, widely-accepted theory 
of creativity, then educators have been confronted with sev­
eral difficulties; establish ing a useful operational defini­
tion, understanding the implications of differences among 
tests and test administration procedures and understanding the 
relationship of creativity to other human abi l it ies. ( p. 145 ) 

Torrance ( 1965 ) did attempt to describe a conceptualization of creative 

thinking abi l ities, drawn from Guilford 1 s theory, when he stated that 

the following factors are included: 

sens itivity to problems, flexibility ( f igural spontaneous, 
f igural adaptive, and semantic spontaneous ),  fluency ( word, 
express ional, and ideat ional), originality, elaboration, and 
redef init ion ( figural, symbolic, and semantic).  ( p. 5 )  
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Aiken ( 1973) and Balka ( 1974)  did an extensive review of the literature 

as a basis for developing some kind of understanding for creativity in 

mathematics. Gutman (cited in Balka) felt that creativity appears in 

its purest form in mathematics. Laycock (cited in Aiken) stated that, 

Creative mathematics is the ability to analyze a given problem 
in many ways, observe patterns, see likenesses and differ­
ences, and on the basis of what has worked in similar situa­
tions decide on a method of attack in an unfamiliar situation. 
(p. 7 )  

This definition sounded very similar to the problem solving model of 

Polya ( 1957 ), which has the four stages of ( 1) understanding the prob-

lem, ( 2 )  devising a plan, ( 3) carrying out the plan, and (4)  looking 

back, in that students who are successful in the process of these four 

stages could be considered creative in mathematics. While Laycock 1 s 

definition may have described the use of creativity in solving a prob-

lem, Polya did not equate problem solving ability with creative ability 

in that creativity lies in the thinking process  which may or may not 

provide success in achieving the solution to a problem. Aiken and Balka 

both cited Poincare and Hadamard as also stressing that creativity is a 

thinking process which involves a subjective factor of sudden insight in 

dealing with some problem. Oehmke ( 1979) also discussed this and de-

scribed Wallas 1 model of the stages of creative thinking (Aiken referred 

to this as well).  

preparation: the first stage during which the problem is 
investigated and all the facts gathered. 

incubation: the second stage during which one rests from 
any conscious thought about the problem at hand and/ or 
consciously thinks of another problem. 

illumination: the third stage during which the idea and/ or 
solution appears as a "flash" or 11aha11• 
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verification: [the stage) during which the validity of the 
idea is tested. (pp. 1 4-15) 

It would appear that one might have the ability to think creatively 

but not be able to solve a problem, yet, can one solve a problem without 

the ability to think creatively? It would depend on the nature of the 

problem, but it is still a question . According to Rees (1981),  pupils 

eleven and fifteen years old can cope with routine concepts and skills, 

but show a sharp decline in performance as soon as understanding (with 

respect to mathematical development) is more deeply probed . In any 

case, the literature supported the fact that the ability to think ere-

atively does enhance the ability to solve problems and that a particular 

feature of such creativity is some flash of insight or sudden illumina-

tion which offers a unique approach to the problem' s solution. 

In the identification, then, of students gifted in mathematics, the 

component of creativity coupled with problem solving ability might well 

serve as a criterion. The observation made by Aiken (1973) would indi-

cate that such students also would be characterized by high general in-

telligence . The measurement of high general intelligence is usually at-

tempted by the use of I . Q. tests and possibly by standardized achieve-

ment tests. In fact, if the phrase "general ability" is used inter-

changeably with "general intelligence," as Ridge and Renzulli do (198 1),  

the measurement of both I . Q .  and achievement could be another possible 

criterion for identifying students gifted in mathematics. These crite-

ria lend themselves to the consideration of the Renzulli model for gift-

edness with respect to the subject of mathematics. The third component, 
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that of "task commitment, " would complete the theoretical model (Ridge & 

Renzulli, 1981). 
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CHAPTER I I I  

PROCEDURE AND DES IGN FOR THE STUDY 

An Ove rview 

Thi s  study i s  an attempt to assess the mathematical creativity and 

problem solving ab ility of s ixth grade students in the midd le schools 

of th e Knox County S chool Sys tem of Tennessee . In the f i eld study , a 

p roblem solving te st and a c reative ability te st in mathematics were 

administered to 87 s ixth grade students in Cedar Blu f f , Farragut , and 

Karns M iddle Scho ols . All students were inte rviewed with respect to 

the strateg ies they used during the creative ab ility test. Teachers of 

the se stu dents were asked to respond to a survey form prepared to deter­

mine th e extent of task commi tment typical of each student f rom their 

po int of view. One year later the seventh grade teachers o f  a random 

s ample of these students we re asked to respond to the identical su rvey 

form. The data p ro cured f rom th i s  f ield work is the bas is for this 

s tudy . 

The three s chools selected are in the s ame area o f  Knox C ounty 

(west) and during the time of the f i eld wo rk were more alike demograph­

ically than any other three of the s even available middle schools . The 

a cademic backgrounds of the stu dents were alike in that: 

l. All were current s ixth grade students wh o had been in the Knox 

County System at least s:lnce the beg inning of the fif th grad e ,  i f  not 

all the ir school years. 
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2. All  were b e ing t aught the same county-wid e mathema t ic s  cur­

riculum deve loped f or students in grades K through 8 .  

3 .  A l l  students used t h e  same textbooks wh ich were the McGraw 

Hill series publ ished in 1 98 1 .  

4 .  All  s tuden t s  ranked i n  t h e  7 0 t h  percentile o r  above a s  a total 

score resu lt on the California Ach ievement test admini s tered in March 

of 1 983 ,  the ir f i f th grade year . 

The student s were d i f ferent in that they were se lected by I. Q. 

s cores and by mathemat ics achievement s cores to  f orm s ix d is t inct cate­

g ories for the purpose . of comp arison us ing the tes t in g  instruments 

i dent i f ied . Of t he tot al number o f  subj ects meeting the cri teria for 

the s t udy and f or whom parent al consent notes were ob t ained , 57 were 

male and 30 were f emale . 

Design of th e S tudy 

The purpos e  of this s tudy was to explore how effective is t he use 

of I.Q. an d  achievement in determining giftedness in mathematics. The 

u se of these criteri a ,  des cribed in Chapter I f or the S t ate of Tennes ­

s ee ,  de termines whether or  not a ch i l d  c a n  be cert i f ied a s  intel lectu­

ally gif te d . It  should be not e d ,  however, that whi le a t e s t  s core from 

a st andard ized achievement test , such as the Califo rni a ,  administered 

to  a group of studen t s  is an acceptab le instrument , the Tennessee S tate 

Rules and Regulat ions speci fy that the I.Q. test mus t  be an individual 

one administered by a cert i f ied p sycho logist.  Whi le test s cores from 
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t h e  Otis Lennon group intel ligence t e s t  a r e  n o t  usab l e  f o r  actual 

gift ed certification , they are used by the schoo l s , a long with other 

data , t o  screen stud ents who might be eligib l e  for such certification . 

The det ermination of  the score o f  1 2 8  o r  abov e ,  although 1 3 2  is two 

s t andard deviations above the mean for the Otis Lennon , is considered 

j ustifiab le for this s tudy since it is , in fac t , a group test . 

Concerning the "lab e l" of "int e l lectually gif t ed ," there s eems t o  

be n o  c lear statement o f  what this implies . Wh at ever maj or sub j ec t  

area is asses sed with an achievement score in the 9 6 th percenti l e  o r  

above , i n  actual practice the p resump tion t ends t o  b e  made that the 

student, if certified gif t ed , is gi f t ed in a l l  subj ect areas . Since 

the concern of this study was the subject of mathematics , attention was 

given only to achievement s cores in mathematic s  to avoid confusion and 

complication of other subject area scores . 

In light of the operational definition o f  gif t edne s s  es tablished 

in this s tudy , i . e . , "an interaction among ( 1 ) above-average general 

abilities ,  (2) high levels  o f  t ask commitment ,  (3) high levels o f  cre­

ativit y ,  and (4 ) the ability t o  so l ve problems , "  s ix dif ferent categor­

ies for subj ects were arbit rarily de termined based on the Otis Lennon 

I . Q .  Test  (OL ) and the Calif ornia Achievement Te s t  (CAT ) , bo th adminis­

tered at grade 5 . 8  county-wide in 1 98 3 .  To fulfil l  the first  component 

of the definition , which is above-average general abilitie s , on ly s tu­

dent s wh o s cored at the 7 0t h  percentile or above on the total batt ery 

of the C AT were considered e ligib le subje ct s .  Using three s trati fied 
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l evels of I. Q .  s cores and two strat i f ied levels of achiev ement s cores 

the f o llowing spec i f ic cat egories are described below :  

Group I :  an I . Q .  o f  1 28 or above and a total  mathematics 

achievement s core o f  9 6  o r  above , 

Group II : an I . Q .  o f  1 28 or above and a t o t al mathemat i c s  

achievement score o f  50-95 , 

Group III : an I . Q .  of 1 1 6 - 1 2 7  and a to tal  mathematics  achievement 

s core of 96  or above , 

Group IV : an I. Q .  of 1 1 6 - 1 2 7  and a total  mathemat i c s  achievement 

score of 50-95 , 

Group V :  an I.Q .  of 9 5- 1 1 5  and a total mathematics  achievemen t  

s core o f  9 6  o r  above , 

Group VI : an I.Q . o f  95 - 1 1 5  and a total mat hematic s  achievement 

s c ore o f  50-9 5 . 

Fi gure 2 o ff ers a more graphic descripti on o f  the s trat i f ied 

samp le categories used in this  study . 

Us ing the framework o f  these I. Q .  and mathemat i c s  achievement 

categories ,  s tuden t s  selected as being above average in general ab i li­

t ies were then g iven the I owa Prob l em So lving Proj ect Test (IPSP) ,  the 

Creative Ab ility  Mathematics Test (CMIT) , and were assessed by their 

t eachers and t he team of interviewers each u s ing a d i f ferent L ikert­

t ype sca le in an attempt to det ermine t he degree of t ask commit ment 

characteri s t ic of them. By s t a t ing the nul l  hypothes i s  that there are 

no s i gn i f i cant d i f ferences among the means of the s ix groups with 
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Figure 2 .  Diagram of Student Strat if icat ion Sample Accordin g  
t o  Three Levels o f  the Otis  Lennon I . Q .  Test and Two Levels o f  the 
California Achievement Total Mathematics Sub t e s t  Score s .  

respect t o  student performan ce u s ing these three measure s .  the f o llow-

ing s t a t i s t ical treatment s  of the data were determined :  

1 .  U s e  o f  a one way analysis o f  variance for the s i x  samples with 

(a) IPSP s cores as the dependent variable , 

( b )  CAMT scores as the dependent variable . 

2 .  Use  o f  the P ears on Product Moment Coe f f i cient of C orre lat ion 

to determine for each samp l e  the correlat ion be tween 

(a) the IPSP and the CAMT , 

(b)  the IPSP and the OL , 

(c)  the IPSP and the CAT , 



( d )  the CAMT and the OL , 

( e) the CAMT and the CAT . 
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3 .  Use o f  the Kruskal -Wa l l i s  one-way analys is o f  variance for the 

s ix samp les with the resu l ts of  a Liker t-type t a sk commitmen t 

s cale comp leted by the teachers comb ined with one completed by 

4 .  

t he interviewers a s  the dependent var iab le. 

resu l t s  are referred t o  as TASK . 

Use of  Spearman ' s  rank correlat ion coef f i cient 

s amp les t o  determine the correlat ion between 

( a) TASK and the IPSP , 

(b)  TASK and the CA11T , 

( c )  TASK and the 01 , 

(d)  TASK and the CAT . 

The Subj ect s  

The comb ined 

with the six  

Using t he data  from the administration of the Ot is Lennon and the 

California Achievement Test to all Knox County fifth grade s tuden t s  in 

the s cho ol year 1 98 2-8 3 ,  a list ing was made of all  studen ts from the 

total  of  783  6th  grade st udents enrol led in the Cedar Bluf f , Farragut , 

and Karns Midd le S choo ls who ( 1 ) achieved at least the 7 0 th percent ile 

on the t o t al battery of the CAT , ( 2 )  ach ieved at l east the 50th per­

cent i le on the mathematics sub tes t  of the CAT , and ( 3 )  achieved a 

school ab i l i ty index (SAl ) of at least 9 5  on the 01 . 

These l i s t s  were cros s-mat ched to form a l i s t  of  all  s tudents who 

fel l  into the s ix categor ies described above. A t abulat ion of possible 

sub j ec t s  avai lab le for  study is shown in  T able 1 .  
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Table 1 

Freguencies and Percentages of Possible Subj ect s Grou�ed by C ategories 

Percent of t o t al 
Percent o f  number o f  

Cedar ident i f ied students from 
Group Blu f f  Farragut Karns Total students the three scho o l s  

I 30 1 9  1 4  6 3  1 4  8 . 0 

I I  1 0  9 3 2 2  5 3 . 0  

I I I  1 9  1 3  1 7  4 9  1 1  6 . 3  

I V  3 5  4 6  3 1  1 1 2 2 5  1 4 . 3  

v 5 8 1 1  2 4  5 3 . 0  

V I  58  58  66  1 8 2  4 0  2 3 . 3  

Totals 1 5 7  1 5 3  1 4 2 4 5 2  1 00 5 7 . 9  

I t  should b e  noted that all s tudents who were already cert if ied 

g i f t ed were not inc luded in these l i st s .  

Be cause of the l imited number o f  subj ects available  for groups 2 

and 5 ,  and because of the at tempt to keep the groups as nearly the same 

s ize as possible , it was dec ided to id ent i f y  groups of 1 5  each . 

Based on the number of student s  from each school f al l ing into each 

category a proport ional number of students was determined for e ach 

s choo l .  Using a tab le of random numbers , names of students were iden-

tif ied for each s ch ool for each group wi th a l i s t  of alternates also 

s e lected at random from each group o f  possible subj e ct s .  
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A letter (Append ix A )  was sent t o  the principals o f  the s chool s ,  

who had already agreed t o  part icipate in this study , asking them t o  

delete from the proposed l i s t  of subj ects  from the ir s chool the names 

o f  students who might have been cert i f i ed gif t ed s ince t he t ime infor-

mat ion had been procured from the Knox County Schools Pupil Personnel 

Of f ic e . Wi th informat ion from the principals concerning recently cer-

t if ied g i f t ed students and also studentA who move d  or changed schools 

t he l is ts of students were revis ed . 

A letter wa s sent t o  parent s ( Appendix B )  asking their permiss ion 

f or the ir children t o  part icipate in this study.  Wi th the cooperat ion 

of the Middle S choo l  Principa l s ,  permi s s ion s lips were received and 

where negat ive ,  parents of alternate subj ects  were sent permission 

s l ips . The groups of studen t s  in the f inal select ion are shown in 

Table 2 .  

Table 2 

Dis tribut ion o f  Subj ects in This Stud_l b_l Schoo l  and GrouE 

Percent o f  
C edar original 

Group B lu f f  Farragut Karns Total  grand total  

I 1 0  4 2 1 6  2 . 0+ 

I I  5 7 1 1 3  1 . 6 

I I I  5 3 6 1 4  1 . 7  

I V  7 7 2 1 6  2 . 0 + 

v 3 6 3 1 2  1 . 5  

VI 3 7 1 6  2 . 0 +  

Totals 3 3  3 4  2 0  8 7  1 1 . 0  
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The to tal group of 8 7  subj ect s wa s comp os ed o f  57 males and 30 

females . 

The Iowa Prob l em S olving Proj ect Test 

The Iowa Problem Solving Proj ect Test ( s ee Appendix D )  is a mu l t i­

p l e-cho ice , pencil  and paper test for middle grade studen t s  deve loped 

by  S choen and Oehmke as a part o f  the Iowa Problem So lving Proj ec t 

( IPSP) , a three-year proj ect , d i rected by Immerz eel of the Universi t y  

of Northern Iowa and funded under ESEA , Tit le IV,  C (Oehmke , 1 97 9 ) . 

The three mnj or cons train t s  in the deve lopment of the test  were that 

( 1 ) the f ormat be mul t iple-cho ice for machine s coring , ( 2 )  the i t ems 

should measure prob l em solv ing subski l ls , not j us t  th e ab i l i ty t o  get 

an answer,  and ( 3 )  the t e st shou ld be based on the IPSP t e s t i ng mode l .  

That mod el is es sent iaJ ly  based on the work of Polya ( 1 9 5 7 )  and i s  

composed o f  four steps : 

1 .  Unde rstand ing the probl em :  The s tud ent tries t o  und ers t and 

the prob J em by examining the inf ormat ion given . 

2 .  Devising a p lan : The s tudent formul ates some k ind of strategy 

t o  arrive at a solut ion . 

3 .  C arrying ou t the p l an :  The student proceed s  to do the neces­

sary computat ion and / or arrangement of data to determine the solut ion . 

4 .  Looking b ack : The s tudent inspects the solution by checking 

the resu l t s and me thodology in l ight of the given prob lem . 

The ac tua l  t e s t ing model devi sed by the IPSP team is : 
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( a) Determine insuf f i cient informat ion 

(b)  Ident ify ext raneous informat ion 

( c )  Wr ite a quest ion f o r  the prob lem s e t t in g  

2 .  Choose What t o  Do f rom a L i s t  of  S trategie s 

3 .  Do I t  

( a) Choose the necessary computat ion 

( b )  E st imate from a di agram 

( c )  Compute from a d i agram 

( d) Use  a t able 

( e) Compute from an equat ion 

4 .  Look Back 

( a) I d entify problems that can be s o lved in the s ame way as a 

given one 

( b )  Vary conditions in a g iven problem 

( c )  Check a s o lut ion wi th the condit ions o f  the problem. 

Howeve r ,  according to  Oehmke , "Af t er nearly two years of e f f o rt , 

no v iable way to  t e s t  ski l l s  in step  2 in a mul t iple- choi ce format was 

f ound . "  Consequent ly the test  deals only with s t eps 1 ,  3 ,  and 4 .  The 

f inal fo rms of the IPSP test  c on s i s t  of  two forms f or grades 5 and 6 

and two fo rms for grades 7 and 8 .  Each is a 30-item t e s t  with 1 0  i tems 

addre s s ing e ach of the three steps wh i ch can be asses sed . It was th e 

purpose o f  Oehmke ' s  doct oral d i ssertat ion to validate this  t e s t . Her 

s tudy showed the t e s t  to have a r e l iab i l i ty coef f i c ient of . 86 f or the 

ent ire tes t , we ll  within the range of  accep t able reliab il i ty . 
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S tat istical measu res used showed , that , while concu rrent va lidity wa s 

somewhat weak for step 4 of the mode l ,  the use o f  t wo dif ferent meas­

u res and the overal l result s provided concurrent validity . Discrimi­

nant validity was determined and the study al so indicat ed that the tes t 

was j udged t o  have content validity . Th e imp lication of the resul t s  of  

this  study is that a psychome trical ly sound t e s t  b ased on three s teps 

f rom the prob l em s o l ving mode l has been const ruc t ed . Permission was 

obtained f rom Oehmke to administer  this test for the purp o se of this 

s tudy (Appendix C ) . 

The scoring o f  this mu ltip l e-choic e test amount ed t o  th e tabula­

tion o f  the numb er correct out of the 30 it ems . While a b reak-down was 

made for each subj ect to determine the number of it ems correct based on 

each of the prob lem so lving s t eps , i . e . , understanding the prob lem , 

doing it , and looking back , the de cision was made t o  use  the t o tal 

combined score in this s tudy . 

The C reative Ability in Mathematics Test  

The C reative Ab ility in Mathematics Test  ( see Appendix E) is th e 

resu l t  o f  the doctoral dissertation work of  Balka wh en at  the Univer­

sity of Mis souri ( 1 97 4 ) . It was the purpose of his study to exp lore 

the nature of  cr eativity in mathematic s ,  to deve lop a pencil and paper 

inst rument for measuring creative abili ty in mathematics at the j unio r 

high s chool level , and to estab lish the const ruct va lidity of  the 

instrumen t .  Af ter  a compilation of criteria for measuring creative 

abil ity and using it as a basis for developing a t o tal of  25 crite ria 
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f or measuring creat ive ab ility in mathemat ics , mathematical problems 

appropriate f or each criterion were then deve loped and subj ect ed to a 

validat ion procedure to det ermine the mos t  exemp l ary probl ems . Then a 

randomi z ed partial list  of all the problems was submi t t ed t o  a panel o f  

t en j ud ges , consist ing of faculty and graduate studen t s  i n  Mathematics 

Educat ion at t he University of Miss ouri-Co lumb i a ,  who were asked t o  

mat ch each cri t erion with a samp le probl em b e s t  exemp l i fying that cri-

terion . At leas t 80% agreement was required for acceptan ce that a 

prob lem measure a given crit erion . A survey was then conducted t o  

det ermine whether o r  not a given criterion was regarded a s  imp ortant in 

measuring creat ive ab ility in mathemat i cs by sending the l i st o f  

criteria t o  a random selection o f  1 00 mathemat ician s ,  1 0 0  mathematics 

educators , and 1 00 secondary t e achers . Us ing the requirement o f  80% 

a greemen t ,  s ix of the original criteria were iden t i f ie d . The prob lems , 

two converg ent and four d iverg ent , for these six crit eria are the s i x  

i tems that form the Creat ive Ab ility  in Mathemat i c s  Test . The s ix 

cri t eria are : 

1 .  The ability to formu late mathemat ical hypotheses concernin g 

cau se and ef fect in a ma thematical situat ion . 

2 .  The ab i l i ty t o  determine pat t erns in mathemat ical situat ions . 

3 .  The ab i l i t y  to break from est ablished mind sets  to obtain 

solutions in a mathemat ical si tuat ion . 

4 .  The abi lity to con s id er and evaluate unusual mat hemat i ca l  

ideas , t o  think though their possible consequences f o r  a 

mathematical s ituat ion . 
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5 .  The ab ility to sense wh at is mi s s ing from a given ma themat ical 

s i tuat ion and to ask ques t ions that will  enab le one t o  f il l  in 

the mis sing mathematical informat ion . 

6 .  The ab :f.Hty to split general mathemat i c al problems into speci­

fic subproblems . 

Balka f ound the re l iab i l ity of thi s  test t o  be high , � = . 7 2 ,  and 

determined construct validity us ing achievement in mathemat ics , int e l l i­

gence , and general creativity in the construct va l idat ion procedure . 

Imp l icat ions o f  this study are that it was conc lud ed that creat ive 

ability can , to a certain ex t ent , be isolated , ident i f ied , tested , and 

measured and that creat ive ability in math emat ics c an be measured by a 

penc i l  and paper instrument . Permi s s ion was ob tained from Balka t o  

admini ster the C AMT  t e s t  f or the purpose o f  th i s  study (see 

Appendix C ) . 

The s coring o f  this test fol lowed the patt ern developed by Balka 

(see Append ix E) . I t ems I and IV are convergent i t ems wi th e ither a 

correct or incorrect re spons e .  I f  correctly answered , the value was 

one poin t .  

scored by : 

Items I I ,  I I I ,  V ,  and VI are d ivergent i t ems . Each was 

1 .  Fluency : One po int for each re levant respons e .  

2 .  Flexib i lity : One point for each category expres sed . 

3 .  Original i ty :  Zero , one , or two point s for each category ex-

pres sed , weigh t ed ac cording t o  a schedule of categories . 

The schedule o f  cat egories for each i t em was de term ined by list ing the 

d i f ferent kinds , or cat egorie s ,  of re sponses obt ained from a t e s t ing o f  

4 90 subj ects  i n  grades 6 ,  7 ,  and 8 ,  t abulating t h e  number o f  respon ses 
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for each category , and then we igh t ing the categories b y  al lowing 0 

poin t s  for those ca tegories receiving re sponses from 5 %  or more o f  the 

subj e ct s , one point for those ca tegories receiving responses from 2% t o  

4 . 9 9%  of t h e  subj e ct s ,  and two points f o r  those categories receiving 

responses  f rom less  than 2% o f  the subj ects . The total  s co re for each 

divergent-type i t em was the sum of the f luency , f lexib i l it y , and origi­

nal ity scores . The tota l  test s core wa s the sum of the i t em s co re s , 

both convergent and divergen t .  \fu i le a break-down was t abulated for 

each student with respect to convergent items and the f luency , f lexi­

b i l i t y ,  and origina l i ty o f  divergent items , it was dec ided that the 

total CAMT score would be used for the purpose of th is st udy . 

I n s t rumen ts Measuring Task Commi tment 

Two d i f ferent ins trument s  cons t ructed with a Likert- t ype s cale 

were used t o  assess student task commitment from two d i f ferent perspec­

t ives . One was the Individual Interview form ( s ee Append ix F) wh ich 

was used by members of the team who conduct ed t he t e s t in g .  Each stu­

dent wa s int erv i ewed by a member of the t e am f o llowing the admini s t ra­

t i on of the C reat ive Ab i li ty j n  Na themat ics Te st in an at tempt to 

as sess the degree of task commi tment exh ibi ted by the s t udent with 

respe ct to that particular t es t .  The student was asked five dif ferent 

quest ions about the test . Th e int erviewer recorded the responses and 

made a j ud gment as to whether t he student showed no interes t ,  some 

interest , st rong interest , or int ense invo lvement . 
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The S tud ent T ask Commi tment Inventory (see Append ix F )  was sent t o  

t h e  teachers of each o f  these studen t s  a t  the t ime of t h e  t e s t ing with 

the reques t  that they respond to each of f ive quest ions in an attemp t 

t o  characteri ze the s tudent ' s  behavior wi th respect t o  task commi tmen t 

( s ee Append ix G) . There was a 1 00 %  return of these inventory forms by 

the s ixth grade t eachers . However , only que s t ions 4 and 5 were used 

because  of the inve s t igator ' s  j ud gmen t that the complete ins t rument 

might be inappropriat e .  It was decided that quest ions 1 and 2 mi gh t  

only reflect stud ent conformi ty and that quest ion 3 might not imply 

t ask commitmen t .  Th is very same inventory was sent to the teachers o f  

a representat ive samp le of t h e  s t udent subj ects o n e  year later when 

they were in the s eventh grad e .  Using que s t ions 4 and 5 o f  the 28 

responses ( 3 2 %  of the tot a l  number of subj ects)  f rom the s eventh grade 

teachers ma tched with tho se of the s ixth grade t eachers for the same 

s tudent s ,  a s i gn ificant correlat ion , rho = . 4 32 ,  � < . 0 25 , was found 

whi ch indicat es the reliab i l i ty of the inst rument . 

A Spearman Rank Order Co rrelat ion wa s used also t o  determine i f  

there was any correlat ion between t he two task commitment inst rument s .  

Al though th ese two ins t ruments we re meant to measure two d i fferent 

things , i . e . , t a sk commi tment with respect to the part icu lar CAMT t es t  

and task commi tment with respect t o  behavior obs erved t o  b e  charact er­

ist ic over an extended period of t ime , a compari son of these seemed in 

order . A s light correlat ion , rh o = . 2 2 ,  � < . 025 , was determined by 

this measure . 
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Th e scoring of each t ask commitment ins t rument was accomp l i shed by 

allowing a score of  zero poin t s  for no interes t ,  one point for some 

intere s t , two points for s t rong intere s t , and th ree points f o r  int ense 

involvement for the interview and for  each of  the two i t ems used on th e 

t ask commitment survey submi t t ed to  teachers . 

The Te s t ing Procedure 

Five experi enced teachers who serve the Knox C ounty School S y s t em 

a s  trave ling mathemat i c s  teachers a s s i s t ed the inve st igator in th e 

adminis t rat ion o f  th e two tes t s  and in do ing the int e rv i. ew session s .  

The se teachers were well briefed o n  the purp o s e  o f  the study , th e 

ins t rument s to be used , and great care wa s taken to e s t ab lish consensu s 

concerning the kinds  of st udent responses whi ch wo uld indicate whi ch o f  

the four choic es , i . e . , no interest , some intere s t , s t rong intere s t , o r  

intense involvemen t ,  should b e  mad e .  Bo th the Iowa Prob l em S o lving 

Proj e ct Test and th e C reat iv e Ab i l i ty in Mathema t i c s  Te st  were given t o  

s e lect ed s ix th grade students a t  school s other than those u s ed i n  thi s  

s tudy . Th e t e s t ing team did th i s  a s  a way o f  pract ice b e fore the 

admin i s t rat ion of  these t e s t s  for the purpose of  the s tudy . 

Arrangements were made with the principal s at  each of  th ree midd l e  

s chool s  for  the d a t e  and t ime o f  the t es t . None o f  t h e  subj ects  were 

aware of wh ich of  the six groups they were in and at each s chool a l l  

t h e  subj ect s , wi th 5 excep t ions , took e ach t e s t  at  t h e  same t ime and 

under the s ame t e s t ing cond i t ions . 



4 2  

During three days of one week the tes t ing team visi t ed each of the 

three schools and admin i s tered the I owa Prob lem S o lving Test . The 

fol lowing week the team again visited each s chool and adminis tered the 

Creat ive Ab i l i ty in Mathemat ics Test wh ich was f o l lowed by the ind ivid­

ual stud ent intervi ew conducted by the team members . Be cause of absen­

tee ism , one of the subj ects was t e s t ed individual ly and four of them 

were t e s t ed in a g roup on the CAMT at a later t ime in order t o  procure 

a comp lete set of dat a .  
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CHAPTER I V  

P RES ENTATION AND INTERPRETATION O F  THE DATA 

Introduct ion 

The data p resented in this study were ob t ained f rom th ree source s : 

( 1 )  t he resu l t s  o f  the I owa Prob lem Solving Proj ect Test  ( IP SP ) , 

( 2 )  the resu l t s  o f  the C reat ive Ab ility in Mathema t ics Test (CAMT ) , and 

( 3 )  the re su l t s  of the t eacher survey and student interview concerning 

t ask commitment ( TASK) . 

\<lith respect to statist ical evaluat ion of th is dat a ,  the level o f  

s ignif icance selected for the purpose o f  this study i s  that of . OS .  At 

t imes , when a lesser £ value was found , it has been inc luded for the 

purpose of addit ional informat ion . 

Based on the theoret ical model of gif t edne s s  wh ich requires above 

average general abi l ity , creat ive and prob l em solving ab i l it y ,  and t ask 

commitment on the part of the student , this stud y  s t a t is t ically 

exp lored the comparison of the test  results  from prob lem s olving , cre­

ativity and task commitment measures of six groups of sixth grade st u­

dents hav ing above average general ab i l i t y .  The data are presen t ed by 

examining first  the IPSP ( p rob l em solv ing) and the CAMT ( c reativity) 

us ing a one-way analysis  of var ianc e .  Then the resu l t s  of the t ask 

commitment ins t rument s were analyzed us ing the Kruskal-Wa llis  one-way 

analy s is of varianc e .  Next there was an inspect ion of the possible 

correlat ion between the resu l t s  of the t est ing inst rument s used , and 
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f inal ly an examina t ion o f  the pos s ible correlation between the re sult s  

o f  the t e s t ing ins t rumen t s  and the given criteria o f  I . Q . and mathe­

mat i c s  achievement s core s . 

The nu ll hypothesis was st ated that there are no s i gni f i cant 

d i f ferenc es among the means of  the s ix groups s t r at i f ied accor ding t o  

I . Q .  and s t andard ized mathemat i c s  achievement scores . However ,  us ing 

t he Group I c r i teria of an I . Q .  o f  1 28 or above and a s core in the 9 6 th 

p ercent i le or above in mathema t i c s  achievement , one might expect that 

the s tuden ts  in this group wou ld sh ow mean s sign i f i cant ly d i f f e rent 

f rom the o ther f ive groups w i th respect to  gi f t ednes s in mathematic s .  

Th is  i s  the group that theoretically might b e  e ligible t o  b e  cert i f ie d  

g i f ted accord ing t o  t h e  guidel ines used b y  many educat ors in cluding 

thos e  prac t i c ing in the S tate of  Tennessee . 

Fo r purposes  o f  refe rral , the id ent i f ication of  the s t ud en t s  

f o r  each group is re s t ated here : 

Group I :  an I . Q .  of 1 28 or above and a total  mathema t i c s  

achi evement s c o re of 9 6  or above , 

Group I I :  an I . Q .  of  1 28 o r  above and a t o t al mathema t i c s  

achievement sco re o f  50-95 , 

Group II I :  an I . Q . o f  1 1 6 - 1 27 and a total mathematics  achievement 

score of  96 or above , 

Group IV : an I . Q .  of 1 1 6 - 1 2 7  and a total mathemat i c s  achievement 

s co re of 50-9 5 , 
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Group V :  a n  I . Q .  of 9 5- 1 1 5  and a t o t a l  mathemat i c s  achi evement 

score of 96  o r  above , 

Group VI : an I . Q . of 9 5 - 1 1 5  and a total mathemat i c s  achievement 

score of  5 0-95 . 

Problem Solv ing and Crea t iv ity 

Using the one-way analysis of  variance with the re sults  of the 

Iowa Problem So lving Proj ect Test , a s i gnif icant dif fe rence was f ound 

among the mean s of the samp le s , f(5 , 8 1 )  = 1 0 . 1 7 1 ,  � < . 00 1 . By apply­

ing Schef fe ' s Te st for Mul t iple Comparisons for s amples of  unequal 

s iz e ,  a s i gnif i cant dif ference was found between Group VI (M = 2 1 . 5 6 3 )  

and ea ch of Groups I (_!:! = 2 7 . 87 5 ) , I I I  (,!:! 

2 6 . 6 67 ) , � < . 0 1 . ( S ee Tables 3 and 4 . )  

2 7 . 7 86 ) ,  a nd V Q:! = 

A s  is eviden t , with respect t o  the IPSP Tes t , no s i gn i f icant 

d i f ferences were found between the mean scores o f  Groups I I ,  I I I , IV , 

and V with respect t o  Group I .  I n  fact Group I I I  and Group V can be 

l ikened t o  Group I in that there wa s a sign i f icant d i f f erence found 

b et,4'een each of them and Group VI . S i n ce Groups I ,  I I I , and V have in 

common the variab le that the student s achievement s co re in ma thematics 

was in the 96th percent i le o r  abov e ,  yet wi th each hav ing studen t s  at 

the d i f ferent des ignated ranges of  I . Q . , it would appear that there is 

a relat i onship between high s cores in mathemat ic s achi evement and high 

s cores in prob l em solving abil i ty . 

A determinat ion of excel lent scores on the Iowa P rob lem Solving 

P roj ect Test was made by identifying all subj ects who sco red 29 o r  3 0  
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Tab le 3 

Summary f o r  Analysis of Variance o f  Me an S c ores for The Iowa 
Prob lem S o lving Proj ect Tes t 

S ource o f  S um o f  Mean 
variat ion squares d f  s quare F 

Between groups 4 4 4 . 1 98 5 8 8 . 84 0  

Within groups 707 . 4 8 0  8 1  8 . 7 3 4  

Total 1 1 5 1 . 6 7 8  8 6  1 0 . 1 7 1  

E. < . 00 1 . 

Tab le 4 

Di f ferences Among Group Means f o r  the I owa Prob lem S o lv ing Proj ect 
Tes t 

Mean 2 1 . 5 6 3  24 . 5 0 0  25 . 308 25 . 66 7  2 7 . 7 8 6  2 7 . 87 5  

Group VI IV II  v I I I  I 

N 1 6  1 6  1 3  1 2  1 4  1 6  

Not e . Any means not under the same l i ne are s ignif ican t ly 
dif ferent • 

E. < • 0 1 . 



47  

on the 30-item measure . There we re 14  subj ects in th is cat egory , l e ss 

than 2% of the total sixth grade populat ion of  the three schools . 

There we re fou r scores of  3 0  and one o f  29 in Group I and al so four 

scores of  3 0  and one of 29  in Group I I I . The common criterion of these 

two groups is mathemat ics ach i evement with I . Q .  b eing the d i f ferent iat­

ing one .  S t at i s tical ly and by individual inspect ion of the s cores , 

G roup I I I  cont ains subj ects  that d i d  equal ly as we ll as subj ect s in 

Group I in this problem solving measur e .  I n  Group I I  there was one 3 0  

and one 29  and i n  Group V there we re 2 sco res of  2 9 . Wh ile Group I I  i s  

characteriz ed b y  t h e  same I . Q .  range a s  Group I ,  i t s  d i f fe rent iat ing 

criterion is that of the lowe r range of  mathemat ics achievement . 

G roup V ,  on the other hand , charac terized by t he higher range of mathe­

mat ics achievement and the lowest  range of I . Q . st i l l  hP d two scores in 

the top 1 4 .  

When an anal ysis  of  vari ance was app lied to  the CAMT results , a 

slgni f icant d i f f erence was also f ound among the means of the samples , 

!_( 5 , 8 1 )  = 4 . 5 38 ,  .E. < . 0 1 .  S chef fe ' s  Te st ind icated a s i gnif ican t  

diffe rence between Group I (M = 37 . 1 2 5 )  and Groups I V  (M 2 1 . 8 1 3 ) , .E. <  

. 0 1 ,  and VI (!!_ = 22 . 7 50) , .E. < . 05 .  (See  Tables 5 and 6 . )  

With re spect to  t he CAMT t es t ,  the only s igni f icant d i f ferences 

indicated were between Groups I and IV and Groups I and VI . The inf e r­

ence can be made that among s tudents  wi th above average general ab il­

ity ,  stud ent s with high I . Q .  and high mathema t i c s  ach i evement scores 
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Tab le 5 

S ummary f o r  Analysi s  of  Vari ance o f  Mean S c ores for t h e  Creat ive 
Ab i l i ty in Mathemat i cs Test 

S ource of  Sum of  Mean 
variat ion squares d f  s quare F 

Between groups 2450 . 8 83 5 4 90 . 1 77 

Within groups 8 7 4 9 . 347  8 1  1 0 8 . 0 1 7  

Total 1 1 200 . 2 3 0  86  4 .  5 38 

.E_ < . 0 1 .  

Tab le 6 

D i fferences Among Group Means f o r  the C reat iv i ty Ability in Mathe­
mat ics Tes t 

Means 2 1 . 8 1 3  22 . 7 5 0  2 5 . 462  2 8 . 000 2 9 . 0 7 1  3 7 . 1 2 5 

Groups I V  VI II v I I I  I 

N 1 6  1 6  1 3  1 2  1 4  1 6  

Note . Any means no t under the same l ine are s ignif ican t ly 
d i f ferent • 

.£_ < . os . 
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indicate h igher creativity in mathematics than do students with mid 

upper range and average I . Q .  s cores and lower mathematics achievement 

score s . However , the findings also indicate no s ignificant d ifferences 

of mean scores of student performance on the mathematics creativity 

measure between Group I and Groups I I , I I I ,  o r  V .  It can be inferred 

that students in the highest I . Q.  and mathematics achievement range 

will have creativity scores not s ignifi cantly different from students 

with mid upper range and average I . Q .  scores and high mathematics 

ach ievement scores . Nor do the highest I . Q . -h ighest mathematics 

achievement students score s ignifi cantly higher in c reativity than 

students with equally h igh I . Q .  s cores but lower mathemati c s  achieve -

ment s cores . 

Us ing the guidel ine of  the top 1 4  s cores ident i f i ed for  the IPSF , 

a det erminat i on was made of the h ighest  s cores on the CAMT (Tab l e  7 ) . 

On ly 1 3  s cores were cons idered f o r  the CAMT because four subj ect s had 

the fourt een th top score of  3 8 . The range for the h i ghest 13 scores 

was 39 t o  72.  The subj ect who scored 7 2 , wh ich was 1 6  points higher 

than the next highest score , was a memb er of  Group I I I .  The second 

Tab l e  7 

D i s t r ibut ion of the Highest I owa Prob lem Solving Proj ect  Test  
S c o res and the H ighe st Creat ive Ab i l i ty in Mathemat i c s  Test S cores 

Group 

IPSP 

CAl-IT 

VI 

0 

0 

I V  

0 

1 

I I  

2 

1 

v 

2 

2 

I I I 

5 

2 

I 

5 

7 

Total 

1 4  

1 3  
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highest score , 5 6 , was found in Group I and the th i rd h i ghest score , 

4 9 ,  was f rom Group V .  Group I contained s even o f  the t op scores , 

Groups I I I  and V each contained two , Groups I I  and IV each had one , and 

Group VI had none . 

WHile Group I contained the h ighe s t  numbe r  o f  top CAMT score s , the 

fact remains that there were n ear ly equal ly as many s tuden t s  in the 

o ther groups c omb ined that indic ated high mathemat i c s  c reativ i ty 

score s . Group I I I  had equally as many top IPSP scores as Group I .  One 

subj e c t  in Group V had a top s core on both the IPSP and the CAMT . 

(On ly three o f  the subj e c t s  in Group I s cored h i gh on b o th the IPSP and 

the CAMT . )  This inf o rmat ion indi cated that fourteen top scoring s tu­

dents on e i ther the I P SP or the CAMT wou ld not be e l igible to be c e r t i­

f i ed g i f t ed under ex i s t ing guid e l ines in much educat ional prac tice . 

Task C ommi tment 

To examine the comp arison of the s ix groups with respect to  task 

commi tment ,  the Kruskal-Wall i s  One-Way Analys is of Variance by Ranks 

was used . A s igni f icant d i f ference wa s found , �( 5 )  = 2 3 . 4 02 , E < . 00 1 . 

To determine whe re the d i f ference o f  means oc curre d ,  the Mann-Whi tney 

U-Test was applied to each comb inat ion of samples . Th ere was found a 

s igni f icant d i f ference betwe en Group I (� 5 . 93 8 )  and Groups I I  (� = 

4 . 0 7 7 ) , IV  (M = 3 . 5 00) , V (M = 4 . 2 50 ) , and VI (M = 3 . 250) , E < . 0 1 . 

There was also a s i gn i f icant d i f ference found between Group I I I  (M = 

5 . 0 7 1 )  and Groups IV and VI , E < . 0 1 .  I t  is espec i a l ly int e re s t ing to  
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note that n o  s igni f i cant difference was found between Group I and Group 

III . ( See Table 8 . )  

Table 8 

Differences Among Group Means for Task Commitment Measures 

Means 3 . 250 3 . 500 4 . 07 7  4 . 250 5 . 07 1  5 . 938 

Groups VI IV II v III I 

N 1 6  1 6  1 3  1 2  1 4  1 6  

Not e .  Any means not under t he s ame line are s igni f icantly d iffer-
ent . 

E. < • 0 1 . 

As has been s tated,  the rel i abil i ty of  the Student Task Commitment 

Inventory was e s t ab l ished , rho = . 4 32 , � < . 0 25 , by comparing a s amp l e  

o f  re spons es from s eve�th grade t eachers of 2 8  of t he subj e c t s  wi th the 

responses of the s ixth grade teachers of those same subj ects . Also , 

when the Spearman Rank Order Correlat i on Coe f f i cient was used t o  com­

pare the S tudent Interview rat ings with those from the S tudent T ask 

Commitment I nventory using 30 subj ects  randomly s e lected,  no s igni f i­

c ant correlations were f ound . However ,  when the Spearman was used for 

all  8 7  subj e ct s ,  a s li gh t  correlation was found , rho = . 2 2 ,  � < . 02 5 . 

Wi th the excep t ion of Group I I I  ( I . Q .  1 1 6 - 1 2 7 ;  Mathemat ics Achieve­

ment 96-99)  Group I d i d  appear to be superi or with respect to the 

measure o f  t ask commitment . 
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As f o r  the IPSP and the CAMT , the highest 1 3  s cores we re identi­

f i e d . There were eight scores of  8 and five scores o f  7 .  In Group I 

there were four s cores of  8 and two of 7 ,  in Gr oup I I ,  one 8 ,  in Gr oup 

I I I , two 8 ' s  and one 7 ,  in Group IV , two 7 ' s ,  and in Group V ,  one 8 .  

There were no scores of 7 or  8 in Group V I . Ag ain , the ob servation was 

made that while near ly half the high s cores for t ask commitment were 

found in Group I ,  ov er half the high scores were found throughout the 

other groups except for Group VI . (See Table 9 . )  

Table 9 

Dist ribution of  the Highes t Task Commi tment S cores 

Group 

N 

VI 

0 

v 

1 

I I  

1 

IV 

2 

I I I  

3 

I 

6 

Total  

13  

An in spection was  made to det ermine if  any o f  the subjects  could 

be found who had top scores f o r  each of  the three measures , the IP SP , 

the CAMT and the TASK . There were none , but Group s I ,  III , and V did 

c ont ain members wh o scored high in two of the th ree measure s .  Th ree 

f rom Group I and one from Group V s cored high in the IPSP-CAMT meas­

ures ; one from Gr oup I and two f r om Group I I I  scored high in the IPSP­

TASK ;  and three from Group I scored high in the CAMT-TASK .  With the 

cons i der ation that eithe r the IPSP or the CAMT represent measures for 

the one component of problem solving and creativity in the theoretical 
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t riad f o r  giftedne s s , that the second comp onent o f  ab ove av erage 

ability is satis fied because this was a prerequisite for all sub j e ct s ,  

then the third comp onent , that o f  task commitment ,  would have me asures 

represent ed by TAS K .  In light o f  this , there are four such subj ects in 

Group I and two in Group I I I . Members o f  Group III , however , who may 

we l l  be gif t ed in mathema tic s , are not e ligib le for certification of  

gif t edne s s  by many criteria being us ed in the s chools today . 

Relationship of IPSP , CAMT , and TASK Scores 

When a study wa s made , using the Pearson Product-Moment Coef fi­

cient of Correlation , of the individual groups to det ermine if there 

was a relationship be tween the IPSP and the CAMT mean scores , there 

were some not ab le positive correlat ions for Group V and for Group VI . 

For Groups I I  and IV the correlat ion was negligib le a s  it was for 

Group I .  The correlation for Group I II , while no t s t atistic al ly sig­

nificant , was a correlation coef ficient of - . 4 50 .  When a Pearson meas­

ure was used for the total number of 87 subj ect s ,  a s light corre lation 

was found , � =  . 3 54 , �(8 5 ) , E < . 005 . In Group V ,  with the third high­

e s t  mean f o r  each t es t ,  the subj ects who d id well on one test  d id wel l  

a lso o n  the o ther . In Group VI , with the lowest mean scores for each 

test , the s ame rel ationship was found , but might be more accurately 

s t at ed .f rom the o ther end of the continuum. I f  a subj e c t  did poorly on  

one te s t , he /she d id poor ly on  the  o ther . ( See Tabl e  1 0 . )  

It  would appear that the test instruments used do measure differ­

ent abilities. While the IPSP and CAMT scores did show a positive 
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Tab l e  1 0  

Rel a t i onship of  the IPSP and CAMT Mean S cores f o r  Croups : Pearson 
Product-Moment Correlat ion Coeff icient 

Group I I I  I I I  I V  v VI 

r - . 0 98 . 2 62  - . 4 50 . 1 3 2 . 5 5 1 * . 7 1 3** 

t - . 3 6 7  . 9 00 - 1 . 7 4 8  . 4 98 2 . 08 9  3 . 8 00 

df 1 4  1 1  1 2  1 4  1 0  1 4  

*.E. < • 05 . * *.E. < . 005 • 

corre l at i on f o r  Group V ,  where both sets of s cores we re fairly high , 

and for Group VI , where both set s of scores were re latively low , the 

corre lation for the t o tal set of s cores is not part icu lar ly high consid-

ering the l arge number of subj ec t s .  In fact it ind i cate s  only a 1 2 . 5 % 

as soc i a t i on between t he two mea sures for the 87  subj ec t s .  

\-lhen the re lat ionship be tween the task commitment (TASK) mean 

s cores and those of the IPSP and t he CAMT we re examined by group , no 

s ign i f icant correlat ion was found fo r any o f  the comb inations of  sam-

ples us ing the S pearman Rank Order Correlat ion Coeff i cien t .  When the 

Spearman was ap plied t o  the total  number of subj e ct s ,  a s li gh t  correla-

t ion wa s found be tween TASK and IPSP , rho = . 2 94 , .E. < . 005 , and also 

between TASK and CAMT , rho = . 2 18 , .E. < . 02 5 . ( S ee Table 1 1 . )  
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Table 1 1  

Re l a t ionshiE of  the TASK GrouE Mean S cores t o  those o f  the IPSP and 
the CAMT 

Group I I I  I I I  I V  v V I  

TASK-
IPSP rho - . 0 1 4  . 06 1  . 06 7  - . 1 3 2  - . 0 4 3  - . 1 2 5  

Sum o f  D 
squares 6 7 0 . 5  3 3 1  405 . 5  7 5 1 . 5  2 7 7 . 5  756 . 5  

TASK-
CAMT rho - . 0 78  . 2 46 - . 204 - . 0 53 - . 2 2 9  . 07 1  

S um of  D 
squares 7 1 4 . 5  2 68 . 5  4 5 3 . 5  7 0 8  3 3 3  6 2 5  

N 1 6  1 3  1 4  1 6  1 2  1 6  

Agai n ,  t h e  fact that n o  sign i f icant corre lat i on was found with 

respect to TASK and each of  the other measures within the ind ividual 

sample s , the positive correl at ion found us ing t he total numb e r  of sub-

j ects can be conside red s light . The study indi cates an 8 .  6% associ-

ation be tween the TASK and the IPSP scores and a 4 .  7 %  associat ion 

between the TASK and the CAMT scores for the 8 7  subj e ct s .  These 

resul ts ind icate that the t ask commitmen t  mea sures assess aspects o f  

s tud ent performan ce d i f f e rent from those assessed by th e IPSP  and the 

CAMT measure s .  
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Relat ionship of I . Q .  and Mathematics S t andard ized 
Ach ievement S cores t o  the Field S tudy Measures 

This part o f  the s tudy was made to determine the relationship o f  

I . Q .  and mathematics  achievement scores with each o f  the types o f  data 

obt ained , i . e . , the IPSP , CAMT , and the TASK score s ,  for each of  the 

s ix samp le groups . To  examine the relat ionsh ip of I . Q .  and achievement 

scores with the IPSP and the CAMT s core s , the Pearson Product-Momen t 

Correlation Coef f icient was emp loyed . The Spearman Rank Order Co rrela-

t ion Coef f i c ient was used for the inspect ion w i th the TASK score s . 

With respec t t o  I . Q .  and the Iowa Problem So lving P roj ect Test , 

cl ose t o  a z e ro c orrelat ion was found for each group wi th the excep t ion 

of Group I V .  With this group the leve l of  s c ores achieved on the IPSP 

showed a 33 . 3% assoc iation with the level of  I . Q .  score s , r = . 5 7 7 , £ < 

. 0 1 . Group I V  i s  charac t erized by mid uppe r range I . Q .  and the lowe r 

range of  mathemat i c s  achievement scores . The mean sc ore of  this group 

on the I P SP was next to the lowes t .  A look at the total  s e t  of sub-

j e c t s  comb ined from all groups ind icated an 1 8 . 9% associat ion be tween 

I . Q .  and the IPSP , the prob l em solving t e s t , � = . 43 5 , £ < . 0005 . 

The f indings of  the study with re spect t o  I . Q .  and the C reat ive 

Ab i l i ty in Mathematics  Test  were s omewhat d i fferent . A negat ive corre-

lation was found for Group I with re spect to the I . Q .  and CAMT mean 

s cores , � = - .  4 7 2 , £ < • 05 . This negat ive correlat ion ind icated a 

2 2 . 3 % negat ive association . I t  wou ld appear the h igher the I . Q . , the 

lower the score on the crea t iv i ty tes t f o r  those with the high I . Q . / 

high mathemat ics achievement charac terist ics of  th is group . 
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There was a p o s i t ive corre l a t ion shown f o r  Group VI , £ = . 4 7 8 , � < 

. OS .  For th is group , wi th an associat ion of 2 2 . 9% between the mean 

s core s ,  s tuden ts wi th the higher I . Q .  ' s  tended to do b e t t er than o thers 

in their group on the creativ ity t es t .  Group VI is character iz ed by 

the lowe s t  I . Q .  and lowe s t  mathematics achievement ranges used in thi s 

study . The CAMT me an score for this group was higher only than that of  

Group IV.  

When the Pearson was app l ied t o  the score s  of the total group , a 

s l igh t  correlation was found , = . 2 3 9 , � < . 0 2 5 . This me ans that ou t 

of 8 7  sub j e c t s  there was only a 5 .  7% correlat ion between I . Q .  and 

c reat ivity as measured by the CAMT. 

No s igni f i cant correlation wa s f o und for any of the s ix groups 

between I . Q .  s cores and the task commi tment s cores . When the S pearman 

was app l ied to the total g roup , a s l ight pos i t ive correlat ion was 

found , rho = . 35 3 ,  � < . 005 . Thi s  ind icated that of the 8 7  subj e c t s  

there was a 1 2 . 5 % associat ion be tween I . Q .  and task commitment a s  meas­

ured by the in s t rument s  of  thi s  s tudy . ( S ee Table 1 2 . )  

Wi th respect to mathematics  s t andardiz ed achievement t e s t  scores 

and the ir relationship to the IPSP scores , there was only a s i gn i f i cant 

c orre lat ion found in Group I V ,  £ = . 5 9 3 , � < . 0 1 , with the insp ect ion 

o f  the in d ividual samples . Thi s  ind icated a 35% as sociation between 

the ach i evement scores and the IPSP scores f o r  Gr oup IV.  It  should be 

noted that Group V revealed a correlat ion of . 4 5 6  wh ich , if  it had been 

. 4 5 9 , would have been s i gni ficant at the . 0 5 leve l .  When the Pearson 

was app l i ed to the total group , a rather d i f f erent s tat istic  was ob­

t a ined . There wa s a posi tive correlat ion of  . 6 1 7 ,  me aning that there 
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Tab le 1 2  

Correlation o f  Gr ouE I . g. Mean Scores with Gr ouE Mean S c ores of  the 
IPS P , CAMT and the TASK Measure s 

Samp le N IQ-IPSP IQ-CAMT IQ-TASK 

I 1 6  . 2 4 6  - . 4 7 2* - . 2 3 7  

I I  1 3  - . 0 7 0  . 0 54 - . 097  

I I I  1 4  . 1 65  - . 1 30 - . 00 9  

I V  1 6  • 5 7 7* * - . 0 1 8  - . 1 1 6 

v 1 2  . 048  - . 3 6 7  . 260 

VI 1 6  . 1 62  . 4 78 * . 284  

* p  < . 05 .  ** p  < • 0 1 . 

was a 38% as sociation be tween ac hi evement sc ores and those of the IPSP . 

One pos s ib le explanat ion f o r  this is the fact that the s t ratif icat ion 

of  the achievement s c ore p ercenti l es is very narrow for three of  th e 

samples ( 96 and ab ove ) and very "ride for the other three samp les ( 5 0-

9 5 ) . 

An examinat ion of  the relat ionshi p  of  the mathematics  achievement 

scores and tho se ob t ained fr om the Creat ive Ab i li ty in Mathematics Tes t 

indicated that there was a s i gnifi cant correlat ion found wi th both 

Group I I  and Group VI . Bo th of  these groups are characteriz ed by th e 

mathematics achi evement range o f  f rom 50th through the 95th percen t i l e .  

The findings f o r  Group I I ,  .!. = • 4 92 , .E. < • 0 5 , ind icated over a 2 4 %  

associat ion be tween the sets  of s cores and for Group VI , .!. = . 5 1 5 , .E. < 

• 025 , ind icated a 2 6 . 5 % associat ion b e tween the variab l es . In other 

words , those s tuden ts with lowe r achievement s cores t ended to have 
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comparab ly low s cores o n  the creat iv i ty test . Th i s  d i d  not appear 

stat i s t ic a l ly , however ,  for Group IV wh ich is also characterized by the 

same s t ra t i ficat ion of mathematics  achievement level designed in the 

s tudy . When t he Pearson was app l i ed t o  the t o t al group of  subj e c t s  a 

s ign ificant correlat ion was found , � = . 4 28 , � < . 0005 . 

An inspecti on of  each samp le wi th respe c t  t o  mathematics  achieve-

ment and task commi tment scores revealed no correlat ion between the two 

variables in any group . Becau se Group I TASK scores showed a s i gnifi-

cant d i f ference between those of  a l l  other groups except I I I , one mi gh t  

have expected that a correlat ion of  TASK and achievement ,  if  not I . Q . , 

would have been found for Group I .  Wh en the s t at i s t ical measure was 

appl ied to the t o t al group of  subj e ct s , a correl a tion of . 45 2 , � < 

. 0005 , or  an associat ion of  20% between the variables . Again , when a 

samp le o f  this large is used , some correlat ion is expected be tween two 

given variable s . ( S ee Table 1 3 . )  

Tab l e  1 3  

Correlat ion of Mathemati c s  Ach i evement Group Mean Scores with the 
Group Mean S cores of the I PSP , the CAMT and the TASK 

Group N MA-IPSP MA-CAMT MA-TASK 

I 1 6  . 0 9 9  - . 0 9 1  • 3 7 7  

I I  1 3  . 44 5  . 4 92 * . 3 50 

I I I  1 4  . 4 5 6  - . 34 4  • 37 7 

I V  1 6  . 5 9 3* * * . 3 48  - . 200 

v 1 2  - . 2 1 9  . 1 59 . 3 9 9  

V I  1 6  . 2 33 . 5 1 5 * *  - . 2 68 

*� < . OS .  * *� < . 02 5 . * * *� < . 0 1 . 
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Summary 

The resu l t s  of this study indicate that there is no c l ear sub s t an­

t iat ion for the use of an I . Q . s core of 1 2 8 o r  above for identifying 

student s  g i f t ed in mathemat ic s . There is some indicat ion that a mathe­

mat ics achievement s core :f.n the 96th percent ile or  above might we l l  be 

a factor to cons ider in such ident i f icat ion . Howeve r ,  even when the 

achievement score wa s l imi t ed t o  mathematics  ach ievement for the pur­

pose of this st udy , there were many instances whe re no s igni f i can t  

differences were found between the group means of  t h e  samp les strat i­

fied according to I . Q .  and achievement .  It is  t rue that Group I con­

tained more t op scor ing s tudents than any other , but the educational 

prob l em posed here is that of  t he neglect of ot her studen t s  who do not 

happen t o  me et the e s t ab l i shed crit eria for gift ednes s and who may wel l  

be gifted s tudent s ,  e spec ial ly in mathematic s .  

The findings o f  this s tudy were : 

1 .  No s ignif icant dif fe rences were found be tween Group I and 

(a)  Group I I I  fo r any o f  the measures , 

( b )  Groups I I  and V except for the TASK measure .  

2 .  Groups I ,  I I I , and V we re a l l  s i gni f i cant ly d i f ferent f rom 

Group VI on the Iowa Prob lem S o lving Proj ect ( IPSP)  measure . 

3 .  A significant negative correlat ion was found between I . Q .  and 

the C reat ive Abi l i ty in Ma themat ics  Test (CAMT) measure for Group I .  

4 .  No s ign ificant correlat ion was found between Task Commitment 

(TASK) and the IPSP , the CAMT , I .  Q. , or  Mathematics Achievement (MA) 

for any of  the groups . 
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5 .  Other s i gn i f i cant correlat ions with respect to the variab les 

I . Q .  and MA ,  and the test measure s IPSP and CAMT were found only in : 

( a) Group I I  for MA-CAMT , 

(b ) Group V for IPSP-CAMT , 

( c )  Group I V  for IQ-IPSP and MA- IPSP , 

( d) Group V I  f o r  IPSP-CAMT , I Q-CAMT , and MA-CAMT . 

6 .  Fourt een t op-scoring s tudents on e ither the IPSP or the CMIT 

wou ld not be e l igib le to be cert ified gifted und er prevai l ing exi s t in g  

criteria.  

7 .  With respect to the Renz u l l i  model , only four members of  

Group I could be cons idered g if t ed in mathemati c s  wh i le two members in 

Group I I I , ine ligib le for g i f t ed cer t i f i cat ion , could also b e  cons id­

ered gif t ed in mathemat ics . 
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CHAPTER V 

OBSERVATI ONS AND IMPLICAT IONS 

Summary of t he Proc edure 

Us ing the theo re t ical model  f o r  mathematical gi f t edness which is a 

triad requiring the intersect ion of  the charac teri s t ics of  ( 1 )  above 

ave rage general ab i lity , ( 2 )  problem s o lv ing or creat ive ab ility , and 

( 3 )  t ask c ommitment capab i lity , the des i gn f o r  this s tudy was developed 

t o  assess s ixth grade stud en t s  for these criteria . The component of 

above average general abi l ity was def ined as tho se s tudent s  who had a 

score on a s t andard ized ach i evement t e s t  of the 70th  percent i l e  o r  

ab ove f o r  t h e  total  bat tery . Of the 7 83 s ixth grade students from 

three middle s chool s , 452 students met th i s  criter i a .  From these s t u­

dent s ,  subj ects were se lected to form s ix groups based on high , mid 

upper , and average I . Q .  scores coupled wi th either a mathematics 

achievement score of the 9 6 th perc enti le or above o r  a mathemat ic s  

achievement score of  the 50th through the 95th percent ile . A t o t al o f  

8 7  subjects  were identif ied f or the study . 

The cri terion o f  prob lem so lving and c reativity was me asured by 

the administrat ion of the I owa Problem S o lving Proj ect Test ( IPSP) and 

the Creative Ab i l i ty in Mathemat ics Test (CAMT ) . The criter ion of task 

commi tment was as sessed using a s t ructured pos t-CAMT-t e s t  interview 

conducted by the investiga t ing t eam and a S tudent Task Commitment 

Inventory completed by the teachers of  the subj e c t s  in t he s tudy . 
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S tat ist ical measures were used not only to  compare group means , 

but also to det ermine the re lat ionship , if any ,  between the dif ferent 

test inst rument s  u s ed with respect to  group performance . 

Based on the fact that many s tudents are cert i f ied as gif t ed on 

the bas i s  of a comb ination of  a high I . Q .  score and a high achievement 

s core in a maj or subj ect , the outcome of this study might be the expec­

tation that the s amp l e  group wi th these attributes , Qroup I ,  would h ave 

mean scores from the test ing measures that wou ld be s ignif icantly dif­

ferent from those o f  the o ther group s .  Th is d i d  not prove to  be qu ite 

true , h owever .  

D is cu s s i on o f  the Resul t s  

With respect to  the t e st instruments and the t ask commitment meas­

u res , it wou l d  appear that each assessed dif ferent student ab i l ities o r  

character i s t ic s . Whi le i t  i s  t rue that a positive correl ation was 

f ound b e tween the IPSP and the CAMT scores f o r  Group V and also Group 

VI , there were non found f or the o ther four group s . Only a 1 2 . 5 % asso­

ciation was shown when the total number of s co res f rom all groups was 

examine d . There were no s i gnif i cant co rre lations between the TASK 

s core means and those of  the IPSP and the CAMT f o r  any of th e group s . 

Wi th respect to student performance on the three investigat ive 

measures , there were indeed s ignif icant d i f ferences found be tween the 

group means of Group I (high I . Q . /high ach ievement)  and Group VI  ( aver­

age I . Q . / average-mid upper mathemat i c s  achievement ) on a l l  three meas­

ure s ;  and between Group I and Group IV (mid upper I . Q . /average-mid 
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upper mathematics achievement )  on two of the measures ( CAMT and TASK) , 

but not on the third ( IPSP) . Howeve r ,  no s igni f icant d i f ference was 

f ound at a l l  be tween the me ans of Group I and Group I I I (mid upper 

I . Q . /high mathemat i c s  ach ievement )  f or any of the t hree measures . Also 

the only signif icant dif ference f ound be tween the group means o f  Group 

I and Groups II (high I . Q . / low mat hemat i c s  achievemen t )  and V ( average 

I . Q . /high ma thematics  achi evement ) was with respect to  the TASK meas­

ure .  In o ther words , when i t  came t o  student performance on the I owa 

Problem S o lv ing Proj ect Te st there was no s igni f i cant dj f ference 

be tween Group I and Groups I I , I I I , IV , and V and with respect to the 

Creative Ab ility in Mathemat ics Test there was no s i gn i f i cant different 

between Group I and Groups I I , I II ,  and V .  

I t  should b e  not ed that Groups I ,  I I I ,  and V ,  each wi th a d i f fer­

ent I . Q . range ( high , mid uppe r ,  and average , respec t ively ) , but with 

the same hi gh ma thematics achievement score s , al l d i f f ered s igni f i­

cant ly f rom Group V I  with re spect to  the IPS P . Apparent ly the l evel o f  

I . Q .  had n o  bearing o n  student performance with respect to  this meas­

ure .  I n  looking a t  Groups I I , I V ,  and V I  which also each have a d if­

f e rent I . Q .  range comparab le t o  Groups I ,  I I I , and V respect ive ly ,  but 

wh ich are all characterized by the average-mid upper mathemat ics 

achievement range , there wa s n o t  one sign i f ican t  d i f ference found 

between any of these groups for any of  the measures ,  

N ow ,  looking at  the groups in pairs hav ing the same I . Q .  range , 

but hav i ng dif ferent mathemat ics achievement score s ,  s i gn i ficant d i f fer­

ences were f ound only between Groups I and I I  w i th respect to  TASK , 
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be tween Groups I I I  and IV wi th respec t to TASK , and between Groups V 

and V I  with respect  to the IPSP . One can only speculate on what inher­

ent s t udent charac t erist ics might have cont ributed t o  these d i f fer-

ences . 

An inspect ion o f  the individual performance of  the subj ects  with 

respect to the app l icat ion of the theoret ical model for mathemat ica l 

g i ftedness ind icates that six  subj e c t s  meet the st ated criteria . Based 

on an arbit rary determinat ion of  what const itutes a high score on each 

of the measures of this s tudy , these s tuden t s  scored in the top 1 4  on 

the IPSP or  in the top 1 3  on the CAMT and in the top 1 3  on the TASK . 

Four of th ese subj e c t s  were in Group I and two we re in Group I I I . The 

Group I I I  s tuden t s  wou ld not be el igib le for g i ft ed certif icat ion under 

exist ing guidelines wh ich require the high I . Q .  range . One student 

f rom Group V scored high on both the IPSP and the CAMT , but h ad on ly an 

average TASK s core . Is it pos sible that he/ she , too , might be cons id­

ered mathemat ical ly gifted?  Of the total number of  87 subj ect s ,  a 

Group I I I  stud ent made the highest score on the CAMT , sixt een point s 

ab ove the next highest  s core . Al though this student had only an above 

average TASK s core and a s l igh t ly be low ave rage IPSP s core , yet migh t 

not  this s tudent have some potent ial for mathemat ical g i f t ednes s ?  

Conclusions 

With respect to this study , it has been shown that the variable s 

of  I . Q .  and mathemat ics achievement dif ferent iate only be tween the two 

ends of  the cont inuum . S tudent s  wi th an I . Q .  of  1 28 or above and a 
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mathemat ics achievement percent i le o f  96 o r  above per formed consi s t ent­

ly and s i gni f i cant ly higher than those student s with an I . Q .  of 9 5- 1 1 5  

and a mathemat ics achievement p ercent i le score o f  50-9 5 . O f  the total 

number o f  studen t s  used in the s tudy , a l l  of  wh om h ave above average 

general ab ility , those in Group I can be described as  more mathemat i­

c ally. gif t ed than about 1 8% of  the subj ects stud ied . However , the fact  

that n o  sign i f i cant d i f f erences were found between Group I students and 

Group I I I  s tuden t s  ( I . Q .  of 1 1 6 - 1 2 7 /mathematics  achi evement 96 o r  

above) indicates that t h e  arbi t rary select ion o f  a p ar t i cular I . Q .  

range for  the purposes o f  ident i fying s t udents as g i fted appears t o  be 

inadequat e .  I n  f ac t , Group V ( I . Q .  of  95 - 1 1 5 /mathema t ic s  achi evemen t 

96  or above) d i f fered sign i f i cant ly from Group I s t udent s only on the 

TASK ( t ask commitment )  measures . 

In cons iderat ion o f  the student s in Group I I  ( I . Q .  of  1 2 8 or  

above /mathematics  achievement 5 0-9 5 ) , i t  should be noted that these 

s t udents might become cer t i f i ed g i f t ed i f  they demon s t rate a standard­

ized achievement percenti le s core of  96  or above in some o ther maj or 

subj ect are a .  Ye t ,  the group means o f  these s tuden t s  were consi s t ently  

below not  only those o f  t he Group I studen ts having the  s ame l . Q . , but 

also b elow Group I I I  and Group V stud ent s having mid upper ( 1 1 6 - 1 2 7 )  

and average (95- 1 1 5 )  range I . Q .  scores , respective l y .  Als o , s ince no 

s ignif icant d i f fe rence was f ound between the Group II subj ects and 

tho se of Group IV ( I . Q .  of 1 1 6- 1 2 7 )  and Group VI ( I . Q . o f  9 5 - 1 1 5 ) , all 

of whom are characterized by average-mid upper mathematics  achievement 

score s ,  if such Group II s tudents were to become cert if ied gift ed , i t  
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should b e  perceived tha t  they have g iven no evidence o f  being certif ied 

g i f t ed in the subj ect  area of mathemat i c s . 

In summary , then , the conclus ions drawn from th i s  s tudy are : 

1 .  I t  is inad equat e  t o  use a part icu l ar I . Q . rang e ,  arbi trarily 

s elected , as  a c r i terion for  id ent ify ing stud ent s  g i f t ed in mathemat­

i c s .  

2 .  A part icular mathemat ics achi evement range , arb itrarily select­

ed , might we l l  be a f actor to consider f or ident i fy ing s tudents gi f te d  

i n  mathemat i c s . 

3 .  I t  cannot b e  assumed that s tudent s who become certif i ed gif ted  

by  the  criteria of high I . Q .  scores and h i gh achievement scores in  some 

maj or subj ect other than mathemat :l.cs are nece ssari ly gif ted in mathemat­

ics . 

4 .  B ecause some students who indi cate g i f t edness i n  mathemat ics 

are be ing overlooked by t radit ional measures of g i f t ed ident i f icat ion , 

such measures as the Iowa Prob l em S o lving Proj ect Te s t , the Creat ive 

Ab ility in Mathemat ics Tes t , and a S tudent Task Commitment Inventory/ 

S t ud ent I nterv i ew should be used in add i t ion t o  the ma thematics achi eve­

ment measure for the ident i f icat ion of s tuden t s  gif t ed in mathema t i c s . 

Implications 

At this t ime , in the field of educat ion in the Unit ed S tates o f  

America , great emphasis i s  being p l aced o n  the ident i f icat :l.on o f  s t u­

dents cons idered by society as supe rior to other student s .  Special 

curricu l a ,  programs , and a c t ivit ies have been and are being developed 
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for such chi ldren . There are many persons wh o f e e l  this special con­

siderat ion is long overdue . B e  that as i t  may , the fact remains that 

the lab e l ing of stud ents as "gif t ed" or "not-gi f t ed" c an have no t only 

immediat e ,  but f ar-reaching , social and psychological imp licat ions as 

wel l .  

I f , in fact , such l abel ing i s  t o  b e  done , i t  would behoove educa­

tors t o  be as cautious and as accurate as possib l e .  Th is study has 

shown that there are stud ent s ,  ine ligib l e  for gif t ed cert i f ication , who 

perform h ighly on measures designed t o  assess g i f t edness in mathemat ­

ics .  S u c h  s tudent s a r e  n o t  given t h e  preferred t re atment of the g i f t ­

e d , and may we l l  b e  ne glected when they need ins t ruct ional nurture and 

encouragement . 

One way t o  assist  in the mo re accurate ident i f ication of s tudent s ,  

at l ea s t  for the midd le grade s ,  who are g i f ted in mathemat ics , would b e  

t o  emp loy the test  and task commitment measures used i n  this s tudy . I t  

i s  recommended that a l l  student s  who score in the 9 6 th percent i le o r  

above o n  a s t andard i z ed mathema t ic s  achi evement t e s t s  b e  given the Iowa 

Problem Solving Tes t , the Creat ive Ab i l i ty in Mathemat ics Tes t ,  and b e  

assessed b y  the S t ud ent Task Commitment Inventory / S t ud ent Interview 

Measure s ,  e special ly i f  they do not qua l i fy f or g i f tedness b ecause o f  

the ir I . Q .  scores . The test  s cores u s ed t o  ident ify the top performing 

1 3  or 1 4  students in this study , or some modif ication of them,  cou ld b e  

used t o  id ent ify  s t ud ents w i th unusual ly h i gh ab i l i ty , i . e . , 2 8  or 

above on t he IPSP or 3 9  or above on the CAMT and 7 o r  above on the 
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TASK. Wi th respect t o  the TASK , care should b e  t aken that conf ormity 

not be mist aken for t ask commitment . 

Recommendat ions f o r  Further Research 

The replicat ion o f  a s tudy such as this is essent ial .  Should thi s  

occur , i t  might b e  prudent t o  use a 3 x 3 mat r ix with nine groups in­

s t ead of a 2 x 3 with s ix by subdividing the mathematics  achi evement 

percent i l e  range of 5 0-95 into 5 0-6 9 and 7 0-9 5 . The number o f  subj ect s 

in each group should remain at  least as large as those in this study . 

A study such as this cou ld be conduc t ed with older subj ec t s ,  such as 

e i gh th or n inth grade student s ,  u s ing instruments appropriate f or that 

age leve l .  

Further research on the nature o f  the probl em so lving ab ility and 

creat iv i ty in mathemat ics could cause the ref inement of exis t ing test s 

such as  the IPSP and the CAMT and the deve lopment of new forms o f  

assessment . 

For the purpose of better  id ent if icat ion o f  all youngsters who 

might b e  g i f ted in some area other than mathemat i c s , t he Renz ulli  mode l  

could b e  appl ied t o  charact er iz e  g i f t edness in o ther maj or d isciplines 

with appropriate test  measures e ither selected or d eve loped to measure 

the thre e  comp onents of the t riad , i . e . , above ave rage gene ral ab i l i ty , 

c reat ivity , and task commitment . 

In genera l ,  further research i s  needed to ensure that all  s t udents 

who a re truly gif t ed are not b e ing ne glected or d iscriminated agains t 

b ecause of educat i onal prac t ices wh ich exclude them f rom ins tru c t ional 
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p rograms wh ich could provide them b e t ter opportun i t ies t o  maximi z e  

their pot ent ial a s  ind ividual human beings and as p roduct ive members o f  

t h e  t o t al society . 

Conclus ion 

It is hoped that this study o f fers some cont r ibut i on to t he e duca­

t ional p ract ice o f  ident ifying children as g i ft ed , especial ly in the 

area of mathematics . Perhap s ,  even more important , is the au thor ' s  

hope that this study will prov ide an impetus for further res earch for a 

more accurate definit i on o f  g i f t edne ss and a more accurate assessment 

of children who may be gif t ed .  
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DEPARTMENT O F  PU BLIC I N STRUCTION 
KNOX CO UNTY 

E A R L  F. HOF FME I S T E R ,  SU P E R I N T E N DENT 
P .O. B . .  2 1 88 

KNOXVI LLE,  TENN ESSEE 37901 

Ap r i l  2 3 ,  1984 

Susan and George , 
Dear Brenda and Jim, 

Pat and Don ,  

Dur ing the month o f  May , I would l ike very much t o  conduct a s t udy 
involving s ome of your s ixth grade s t ud e nts . The purpose of this s t udy 
is to dete rmine if there are any d i f f e rences b e tween s ix part icular 
groups o f  s t udent s ,  cla ss i fied in terms o f  I .  Q. and mathemat ics achieve­
men t  tes t s c ore s , with respect to the ir performance on two t e s t s  de­
s i gned t o  meas ure creat ivity and prob l em s olving in ma thema t i c s . The 
s t udents will be d ivided into 6 propo r t ionally s t r at i f ie d  random samples 
wi th approxima t e l y  30 from each o f  the three middle 'school s ; Cedar B l u f f , 
Fa rragut and Karns . 

Th i s  is wh at would be involve d :  

1 .  Dis tribut ion of a l e t t e� prepared b y  me , t o  the parents 
of thes e  ch ildren.  (Pre ferab l y  the week of Apr i l  23) . 
The response will be mai l e d  t o  me . 

2 .  Allow me to ask the 6th grade t eachers of these st udents 
t o  a dminister a 35 minute prob lem solving test to s e l ected 
s t udents during the r e gular mathema t i c s  period pre ferably 
on May 2 ,  J or 4 .  I woul d provide them with t e s t ing 
d irect ions , te sts , etc . 

J .  Arrange for these s t u dents to b e  t e s t e d  b y  a TMT o r  me dur ing 
a .  35-40 minut e period f o l lowed by a b r i e f  (�15 minut e )  per­
s onal interview some time dur ing that s ame day . 

Tent a t ive s ch e dule : 

May 7 
May 14 
May 21  

Karns 

Cedar B l u f f  

Farragut 

S t udents might poss ibly b e  ab l e  to use an ac tivity per iod for this t e s t in g .  
W e  will d o  i t  i n  groups o f  5 to 8 s tuden ts p e r  person adminis t e r ing th e 
tes t ,  b ut the r e  wi l l  be as many as 5 of us doing the test ing so we could 
a c comoda t e  up to 45 at a t ime i f  necessary . I sh a l l  be in t�uch with you 
April 30 or tolay 1 concerning this . 

It should be noted that we could a lso a dmini s t e r  the prob lem solving 
t e s t , if you pre fer , but it would mean addit ional "pull-out" t ime for the 
s tudent s .  I f  the 6th grade teachers are willing , i t  se eme d the least 
comp l icated j us t  t o  use mathema t ics class t ime . 

Please call Wi lma Myers (5 21-2407) as soon as p o s s ib le if you are 
will ing to f a c i l itate the work of this s t udy . She w i l l  send yo� a 
list of the s tudents ' names and co pies of the l et te r  to b e  sent home 
to procure parental approval . 
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I am s orry I have not talked w i th y o u  d irec t ly concerning the par­
t iculars of this s tudy , b ut much o f  the detail for this work h a s  b een 
worked out during my vacat ion t ime . 

If you have immed i a t e  que s t ions , or you wish to dis cuss this study 
further , please call Brenda Latham during the week o f  Apri l  2 3 .  I 
shall be available from April 30 on and shall b e  t alking w i th yo u .  

DeR/wkm 

Copy : Sarah S impson 
Bob Go f f  
D r .  Sam Bratton 

S ince r ely , 

Cl� 
Charleen DeRidder 
Mathema t ics S uperv i s o r  
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D E P A RT M E N T  O F  P U B L I C  I N ST R U C T I O N  

K N O X  C O U N TY 

E A R L  F. H O F F M E I S T E R ,  S U P E R I H T E N O E H T  

P . 0 .  B o x  2 1 88 

K N O X V I L L E ,  T E N N E S S E E  3790 1 

As pa r t i a l  f u l f i l l me n t  o f  t h e  re q u i reme n t s  f o r  a doc t o ra l d e g r e e  i n  
ma t hema t i c s e d u c a t i on , I wou l d  1 i ke to c o n d u c t  a n  i n v e s t i g a t i on t o  d e t e rm i n e 
i f  c r ea t i ve a n d  p ro b l em s o l v i n g a b i l i ty i n  ma t hema t i c s i s  c o r r e l a t e d  w i t h  
s t u d e n t I Q  a n d  ma t hema t i c s a c h i e v eme n t a s  me a s u re d  b y  s t a n d a r d i z e d  t e s t  
s co re s . 

S t ud e n t s  h a v e  been i d e n t i f i e d f rom t h r e e  Knox Co u n t y  m i d d l e  s c hoo l 
s i x t h  g ra d e s .  The s t udy wou l d  r e q u i re t h a t  you r ch i l d be a d m i n i s t e r ed t h e  
I owa P ro b l em So l v i n g Te s t  ( 35  m i n u t e s ) , t h e  C re a t i v e Ab i l i ty i n  Ma t hema t i c s 
Te s t  (6 i t em s  f o r  a bo u t  40 m i n u t e s )  a n d  t he C a l i fo r n i a  Ach i eveme n t Te s t  fo r 
s i x t h  g ra d e r s . Th i s  t e s t i n g wo u l d  oc c u r  d u r i n g t h e  mon t h  o f  May a t  s u c h  t i me s  
d u r i n g t he s choo l d a y  a s  d eemed a p p ro p r i a t e by t h e  p r i n c i p a l  a n d  t h e  c h i l d ' s  
t e a c he r s . 

Th i s  s t ud y  w i l l  i n v o l ve g ro u p  compa r i s o n s  a n d  no i n d i v i d ua l s c o r e s  w i l l  
be m a d e  p u b l i c  no r be d e tr i men ta l to t h e  s t ud e n t  i n  a n y  way . 

I f  y o u  w i s h to have you r c h i l d  p a r t i c i pa t e i n  t h i s  s t u dy , wo u l d  y o u  
comp l e t e t h e  fo rm b e l ow a n d  r e t u r n  t o  me by ma i l .  

T h a n k  you , 

C h a r l e e n  De R i d d e r  

To Whom I t  May Conce rn : 

My c h i l d  ------------------------------ h a s my p e rm i s s i on to p a r t i c i p a te i n  

a d o c t o r a l s t u d y  c o n c e r n i n g c re a t i ve a n d  p ro b l em s o l v i ng a b i l i ty i n  ma t hema t i c s .  

Da t e  P a r en t S i g n a t u r e 
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The University of Iowa 
Iowa City, Iowa 52242 

Division of Mathematical Sciences 

Department of Computer Science 

Department of Mathematics 

Department of Statistics and Actuarial Science 

Program in Applied Mathematical Sciences 

Ms . C h a r l e e n  DeRidde r 
2 1 8  C l a x ton Bui lding 
Col lege o f  Educat ion 
Un ive rs i ty of Tenne s s e e  
Knoxvi l l e , Tenne s s e e  3 7 9 1 6  

De ar C h a r l ee n : 

8 2  

1847 

Ap r i l  1 1 ,  19 8 4  

I n  r e spon s e  to our te lephone conve r s at i o n  o f  t h i s  p a s t  
w e e k  I a m  enclos i ng a copy o f  t h e  I PSP te s t  book l e t  and pe r t i nent 
d a t a  for your u s e . 

I am req u e s t i n g  t h a t  you use the mate r i a l s  on ly as p a r t  o f  
a r e s e a rch e f fort and t h a t  y o u  c i t e  u s  s h o u l d  y o u  u s e  a n y  p a r t  
o f  them . I am a l s o i n te r e s te d  in h e ar ing about any r e s u l t s  
ob t ai ned fr om t h e  u s e  o f  t h e  I P S P  te s t . 

The c o s t  o f  the enclosed mat e r i a l s  i s  $ 6 . 5 0 wh i c h  i n c l ude s 
pos tage . 

Enc . 

le 

S in c e r e ly , 

� �,._k 
The r e s a  Oehmke 
As s o c i ate D i r ector 
Mathema t i c s  T u to r i a l  Labo r a t o ry 



Ms . Ch a r l een M .  DeRi dde r  
2904 B a rbe r H i l l  La ne 
Knoxv i l l e ,  Tennes see 37920 

Dea r  Ch a r l een , 
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May 2 ,  1 986 

T h a n k  y o u  for you r  phone c a l l  of T h u rs d ay , May 1 .  Th i s  l e t t e r  
i s  t o  c o n f i rm o u r  convers at i o n a t  t h e  NCTM meet i n �  i n  Detro i t  ( 1 983 ) . 
At t h a t  t i me I gave you permi s s i on to u s e  t he C re a t i ve A b i l i ty i n  
Math ema t i c s Test . A t  t h i s  t i me I a l so g i ve you p e rm i s s i on to p r i nt 
pages 1 95 - 1 99 a n d  20 1 - 2 1 2 from my d i s s e rta t i on conce rn i ng t h e  tes t 
and t h e  t e s t  s co r i n g  procedures i n  t h e  a ppend i x e s  o f  your s tu dy .  I t  
i s  my under s t a n d i ng t ha t  my work h a s  been c i ted a nd fu l l y a c knowl e dged 
i n  your s t u dy .  

B e s t  w i s h e s  i n  your work . 

Dr . Don S .  B a l ka 
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I P S P  P R O B L E N  S O L V I N G T E S T  

Copyright by 

Harold L .  S choen 
Theresa M .  Oehmke 

1 9 7 9  

All Rights Reserved 

N� --------------------------------------------
Last Fir st 

School _________ ____ pate---------------



Mike enjoy s  gue s s ing the weight o f  h i s  
c lassmat es . , He re i a  a chart h e  made , 
Refer to it in i tems l - 5 .  

NAN Mike ' s  Gue s s  Actual Weight 

Tim 89 9 1  
David 1 0 0  97 
Kate 79 79 
Larry 7 1  6 6  
!Lynn 96 1 01 

1 .  Whose actual weight was l e s s  than 
Mike ' s  gues s ?  

l l  Kate and Lynn 
2 )  T i m ,  Ka te and Lynn 
3 )  Kat e  and Larry 
4 )  David and Larry 

l .  Who actua l ly weighed the mo s t ?  

l )  David 3 )  Tim 
2 )  Lynn 4 )  La r ry 

3 .  Who d i d  Mike gue s s  we ighed the most? 

l )  David 3 )  Tim 
2 )  Lynn 4 )  Larry 

4 .  Whose weight did Mike gue s s  correc t l y ?  

1 )  Larry 3 )  Kate 
2 )  Tim 4 )  Lynn 

5 .  Whose we ight was exac t l y  3 pounds 
1r0re than Mike gue s sed? 

l l  Lynn 3 )  Tim 
2 )  David 4 )  Larry 

6. You threw a baseba l l  S me t e r s  farther 
than Tom d i d .  You want to know how 
far your throw w� n t .  You co uld so l ve 
the problem i f  you knew : 

1 )  Tom' s throw was 5 me ters s horter 
than your s .  

2 )  A meter i s  a l i t t l e  more than a 
yard . 

3 )  A baseba l l  i s  8 i nches around . 
4 )  Tom ' s throw was J 4  me t ers . 
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7 .  In basebal l  i t  is 9 0  feet from home 
plate to f i r s t  base . To f ind how 
many yards i t  i s  from home p l a t e  tu 
f i r s t  bas e  divide 9 0  by 3 dnd the 
answer is 30 yard s .  Which problem 
below can be solved u s ing exactly 
the same steps? 

1) Three ide ntical ba seba l l  glov�s 
cost $90 . togethe r .  How much doe s  
o n e  glove cost? 

2 )  A baseba l l  costs $ 3 .  How much do 
90 basebal l s  cos t ?  

3)  There were 9 0  baseba l l s  in a 
large box. The coach put in 3 
more . How many are now in the 
box? 

4) There were 90 ba seba l l s  i n  a l a rge 
box . The coach took 3 out . How 
many are l e f t  i n  the box? 

S. Two children together had $ 5 . 00 .  They 
paid $ 2 . 80 for candy and a book .  They 
each took hal f  of the rema i n ing mo n e y .  
Which question be low could be answe red 
us ing this i n formation? 

9 .  

l )  How much d id the book cos t? 
2)  How much money d i d  each child 

have l e f t? 
3 )  How much did the candy cos t ?  
4 )  Could the ch ildren buy another 

book at the same price? 

A moto r i s t  drove 2 50 mil e s .  She 
found that she had used 1 3  ga llons 
of qaso l i ne . Wh ich que st ion below 
could be answered us ing th i s  
information? 

1) How long did it take her to dr ive 
the 2 5 0  m i l e s ?  

2 )  Wh a t  was her average speed over 
the 250 m i l e s ?  

3 )  !low much gasol ine d i d  s h e  have 
l e ft at the end of 250 m i l e s ?  

4 )  How ma n y  m i l e s  d i d  sl·e dr i ve per 
g a llon of g a so l ine? 

(Go on to next pa4c) 



HOMEWORK PROBLEM 

J i l l  made these scores on 4 homework 
l e ssons . 

Le s son Score 
1 8 
2 6 
3 9 
4 10 

To tal 3 3  

Use the above informat ion to answe r items 
10 - 1 2 .  

1 0 .  I n  the Homework Prob l em , suppose 

J i l l ' s  score on Le s son 2 was changed 
to 8 .  How could her total be found? 

1 )  Add 6 and 8 
2 )  Subtract 8 from 3 3  
3 )  Add 2 to 3 3  
4 )  Add 8 to 3 3  

1 1 .  I n  the Homework Problem, suppose J i l l  
l o s t  Lesson 4 and had t o  change that 
score to 0 .  How could her tota l be 
found? 

l )  Subtract 10 from 3 3  
2 )  Subtract 9 from 3 3  
3 )  Subtract 8 from 3 3  
4 )  Subtract 6 from 3 3  
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1 3 .  Fred wants to buy a sweater for $ 1 3  
including tax . H e  has $ 2 . 50 plus the 
$ 5 . 2 0 he borrowed f rom his mother . 
Which ques tion below could be answered 
using th i s  informat ion? 

1 )  How much more money does Fred 
need to buy the sweater? 

2 )  How much i s  the tax on the 
swe ater? 

3) What i s  the price o f  the swc�te r 
be fore tax is added? 

4) Can Fred a f ford to buy a baseba l l  
glove ? 

14 . I have 3 book s . One has 1 2 6  page s , 
the second has 53 pages and the th i rd 
has 2 9 5  page s .  To f ind the numbe r o f  
pages i n  the 3 book s , I added 
1 2 6  + 53 + 2 9 5  and got 4 7 4  page s .  
Hy brother gave me a fourth book for 
my birthday . It has 1 1 0  pages . How 
many pages are in the 4 books 
a l together? 

1) 474 + llO 
2) 474 - l l O  
3 )  l l 0  X 4 
4 )  5 8 4  t 4 

1 5 .  A bag conta ins 2 5  marble s . You want 
to buy 1 2 5  ma rbles and wonder what 
the cost w i l l  be . Which choice below 
would you need to know? 

1 2 .  I n  the Homework Probl e m ,  suppose J i l l  1 )  The marb l e s  cost 1 9 ¢  per bag. 
needed to hand in one more l e s son . 
l!er t o tal score on a l l  5 l e s sons was 
4 0 .  How could her score o n  the last 
l e s son be found? 

1 )  J\.dd 5 to 4 0  
2 )  Divide 4 0  b y  5 
3 )  Subtract 5 from 4 0  
4 )  Subtract 3 3  from 40 

2 )  The marbles are the XL- 50 brand . 
3 )  The ma rbles come in 5 d i f ferent 

color s . 
4 )  I f  you buy 1 0  bags o f  marble s ,  

you qet one bag f r e e . 



Library P roblem 
Trevo r checked out 8 books from the 

l ibrary.  He returned them 2 days a ft e r  
they wer e  due . The l ibra ry cha rged him 
5 ¢  pe r day for each book . The b il l  
looked l ike th i s .  

8 books x 5 ¢  per book x 2 days l at e  
Cos t : 8 0 ¢  

U s e  t h e  above problem to a nswer i tems 
1 6 - 1 8 .  

1 6 .  I n  t h e  Library P rob l e m ,  suppose Trevor 
had checked out o n l y  6 books instead 
of e .  What coul d  be done t o  f i nd the 
cost? 

11  Mul t i p l y  8 X 6 ¢  X 2 .  
2 1  Mu l t i p l y  6 X aO¢ . 
3 1  Mu l t i pl y  6 X 5¢ X 2 .  
4 1  S ubtract 6 from 80 . 

1 7 .  I n  the Library P rob l e m ,  s uppos e  
Trevor h a d  r e t urned t h e  8 books 
j u s t  1 day l a te . Wha t  could be 
done to f ind the cos t ?  

1 1  Divide a b y  2 .  
2 )  M u l t i p l y  a X 5 ¢  X 1 .  
3 1  M u l t i p l y  8 X 5 ¢  X 4 .  
4 )  Mu l t ip l y  2 X 80¢ , 

1 8 .  I n  the Libra r y  Prob l e m ,  s uppos e  the 
l ibrary charged 10¢ per day for 
each book .  What cou l d  be done to 
f i nd the cos t ?  

1 1  Mul ti p l y  2 X 8 0¢ .  
2 1 Mu l t i p l y  8 X 1 0 ¢  X 1 .  
J l  Add 1 0 ¢  to 80¢ . 
4 )  �ult iply 1 0  x 8 0 ¢ .  

1 9 .  The school ca fete r ia had 2 30 k g  o f  
m i l k  to be shared by 4 6  c h i l dren . 
The cook wanted to know how many 
g l a s se s  of m i l k  each chi l d  could 
have . The cook cou l d  solve the 
problem if he a l so knew : 

1 )  Ther e  a re 1 0 0 0  g rams in a k i logram. 
2 )  Each g l a s s  holds 0 . 2 kg o f  mi l k .  
J )  The chi ld re n  a l l  l ike m i l k . 
4 )  Each g l a s s  i s  8 em h igh . 
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zo . 
( -

.----' ..k t 6 in • ..,. 

K 1 8  i n . ---->j� 

9 i n .  

1 
A 6 inch squ a re wa s cut f rom t he .:o rn<• r 
o f  the above rectang l e . Bow long i s  d i'  

l )  3 in . 
2 )  6 in . 

3 )  1 2  i n .  
4 )  1 5  i n .  

Z l .  A farme r wishes to p l a n t  a row o f  trees 
982 y a r d s  long for a w indbreak . lie 
wi l l  s t a r t  at the o l d  fami l y  trtlc and 
plant a tree ever y  2 fee t .  To f in• I 
the number o f  trees he wi 1 1  need U> 

p l a n t  he mu l t ipl i ed 9 a 2  yards by 3 
and got 2946 fee t .  He then d i v i ded 
2 946 by 2 ,  g e t t i ng 1 4 7 3  tree s .  Wh i ch 
problem be low coul d  be sol ved us i nq 
exac t l y  the same steps? 

l l  The l ength of your step is 2 feel . 
How many y a r d s  wi l l  you wa l k  i n  
9 8 2  s teps ? 

2 )  I f  the l ength o f  you r  step i s  2 
f ee t , how many s teps must you take 
to wal k  9 8 2  yards? 

3 1  You wa l k  9 8 2  yards i n  2 minute s .  
O n  the average , how many yacds do 
you �a l k  e ach second ? 

4 1  I f  the l eng th o f  a very t a l l  man ' s  
s tep i s  2 yards , how many s teps 
�us t  he take to wa l k  9 8 2  fee t ?  

z z . Andy h a s  a one -dol l a r  b i l l  a n d  s � vcra l 
co i n s . Tim has a 5 do l l a c  b i l l  �nd 3 1  
cents i n  co i n s .  The boys WMl t  to r i ut l  
out how much they have togethe r .  What 
e l se do they need to know? 

1 )  Andy has 43¢  in coins . 
2 )  T im h a s  a qua r t e r , a n icke l  and ,, 

penny . 
3 )  J\ndy has e xact l y  7 c;o in lil .  
4 )  Together Tim a n d  Andy have l � s s  

t h a n  $ 1 0 . 
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IJst: t h i s  in forma tion to answer i tems 

2 3- 2 � .  

oal counts 3 ints . 

2 3 .  Nor t h  H i g h  scored 2 touchdowns and one 
f i e ld goal i n  a game w i th E a s t  !l i g h , 

wh i l e  Ea s t  H igh scored one touchdown , 

a po i n t  a f t e r  touchdown a nd 2 f i e l d  

goa l s .  Wha t  wa s the f i nal scor e ?  

2 4 .  

1 )  East High won 1 5  - 1 3 .  

2 )  Nor t h  H i gh won 1 5  - 1 2 .  
3 )  I t  was a 1 3  - 1 3  t ie .  

4 )  North H igh won 1 5  - 1 3 .  

The V i k ing s scored 8 po i n t s  by sco r i ng 
a touchdown and a sa fety . How many 

po i n t s  a r e  g i ve n  for a s a f e t y ?  

1 )  1 
2 )  2 

3 )  5 

4 )  8 

2 5 .  The Bea r s  scored 3 touchdowns ,  3 

2 8 .  P h i l  bou4ht 2 pounds o f  pc a u u t s  for 
9 8 ¢  a pound <•nu 1 pound o f  1 ernon 

d rops for 7 9 �  d pound . To f i nd the 
total cos t , P h i l  m u l t ipl ied 2 t imes 
9RC and got $ 1 . 96 .  He then addLJ 
$ 1 . 96 + $ . 79 and got S � . 7 5 .  Which 
prob l e m  bel ow can be sol ved us ing 

exact l y  the same s teps ? 

1 )  I sold an Old Supe rman comic book 
for 7 9 ¢  a nd 2 Batman comic book s 
for 9 8 ¢  e ach . How much money did 

I get a l toge the r ?  
2 )  I sold o n e  S upe rman comic booK 

for 7 9¢ . How much mor� money do 
I need to buy 2 comic uooks ut 

9 8 ¢  each? 
3)  I pa id 98¢ for 2 com ic book s  and 

sold them for 79¢ e.:�ch . ! low much 
pro f i t  d id I make on t n e  sa l � ?  

4 )  I sold 2 Supe rman comic books for 
79¢ each and a Batma n  ·�om i c  book 
for 9 8 ¢ . How much rr.oney did I 
ge t a l togeth e r ?  

po i n ts a f t e r  touchdown a n d  some f i eld 2 9 . 
goa l s .  They s cored a tota l o f  30 

City Swimming Fool 

po i n t s .  How ma n y  f i e l d  goa l s  d i d  they 
score ? 

1 )  2 

2 )  3 
3 )  9 

4 )  10 

2 6 .  A � a r  can ca r r y  G c h i l d r e n  o r  5 adul t s . 
The school p r i n c i p a l  wan t s  to know how 
many ca r s  a r e  needed to d r i ve to a 
foo r:ba l l  game . She could solve the 

p roblem if she a l so knew : 

1 )  36 people a r e  go i ng to the ga:nc . 
2 )  2 4  c h i l dren and 1 5  adu l t s  a r c  

goinq to t he game . 

3 )  18 adul t d r i ve r s  a r e  go i ng to the 
game . 

4 )  48 c h i l d ren d re go i ng to the game . 

2 7 . The p r i c e  o f  a calculator w.::�s $ 1 2 . 99 .  
J u l ius wanted to f i nd out how much 

th� ca l c u l a t o r  was reduced d u r i ng a 

sa l e . What e l s e  would J u l i u s  need 
to know? 

1 )  l t  wa ::> a n  SR- 1 8  c a lc u l a t-:> r . 

2 )  I t  wa s a J function ca lcu l a to r . 
3 : fl 9-vo l t  bu t t e ry i s  i nc l uded in 

t:he pr i c e .  

4 ) The s a l e  p r i c e  wa s $ 7 . 8 3 .  

30 . 

lt 2 5  me t e r s  I 

2 

3 

4 

5 
G 
7 
8 

The l i fe guard a t  C i t y  Swirrunin<J l'ool 
wan t s  to f i nd lhe width of the poo l .  
She could f i nd the w i d th i f  she knew : 

1 )  The pool i s  2 5  me t e r s  long . 
2 )  The wa ter in the poo l i s  G i hchcs 

f rom the top . 
3 )  The pool i s  8 f e e t  de<.-p a t  one croci . 
4 ) There a r e  8 l anes each 7 f e e t  wic!e . 

l\ 

The d i s tance from A to D J S  •I C111 . 
About how f a r  i s  i t  f corn B LO C? 

1 )  � em . 3 )  'l. C: �t .  

2 )  l e rn .  4 )  3 Cll1 . 
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CREATIVE ABILITY IN MATHEMAT ICS 

Name =-----------------------------------------------------------

S choo l =---------------------------------------------------------

Grade : ______________________________ __ Age : -------------------

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ***** * * * * * * * * * * * * * * **** 

DIRECTIONS 

The items in this bookle t give you a chance to use your imag i­
nation to th ink up ideas and prob lems ab out mathema t i c a l  s i tua t ions . 
We want to find out how creat ive you are in mathemat ics . T ry to th ink 
of unus ua l , interes t ing , and exc i t ing ideas --things no one e lse in 
your class will th ink of . Let your mind go wi ld in th inking up ideas . 

You will have the e nt ire class t ime to comp l ete this booklet . 
Make good use of your t ime an d work as fast as you can wi thout rushing . 
If you r un out of ideas for a cer t a in i t em ,  go on to the next i t em .  You 
may have d i f f i culty with s ome of the it ems ; howeve r ,  do not worry . You 
will not be graded on th e answe rs that you write . Do your be s t !  

Do you have any que s t ions ? 

Do not open the booklet unt il you are t o ld to do s o . 

* * * * * * * * * * * ** * * * * ** * * * * * * *** ****** ********** ***** * * * * * * * * * * * ** * * * * *  

c 1 97 5  
All Rights Reserved 
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ITEM I 

DI RECT I ONS 

Patterns , cha i n s , or s equences of numbers a ppe a r  freque n t l y  i n  ma th ema t i c s .  
I t  i s  fun to f i n d out h ow th e n umbers are re l a t e d .  Fo r exampl e ,  l o ok a t  t he 
fol l ow i ng c ha i n :  

2 5 8 1 1  

The d i fference between each term i s  3 ;  therefore , t h e  n ex t  two t erms a re 1 4  
a n d  1 7 . Now l ook a t  t h e  cha i n  shown be l ow a n d  suppl y the next t h ree numbers . 

2 3 5 8 1 3  2 1  
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I TEM I I  

D I R ECT I ONS 

Bel ow a re fi gures of v a r i ous pol ygons wi t h  a l l t h e  poss i b l e d i a gonal s 
d rawn ( dotted l i nes ) from each vertex of the pol ygon . l i s t  a s  many th i ngs 
as you can o f  wha t  h a ppens whe n  you i n crease t h e  numb e r  of s i des o n  the po l ygon . 
Fo r exampl e :  The numb er of d i a gonal s i ncreases . The numb e r  of t r i a ng l e s  
formed by t h e  d i agona l s  i nc re as e s . 
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ITEM I I I  

D I RE CT I ONS 

S u ppose th e c h a l kboard i n  your c l a s s room wa s broken a n d  eve ryo ne ' s  paper 
wa s th rown away ; cons equent l y ,  you a nd your te acher coul d not draw any ol ane 
geometry f i gures s uch as l i nes , t r i a n g l e s , squa res , pol ygons , or a ny othe r s . 
The o n l y  object rema i n i ng i n  the room t h a t  you cou l d  draw on was a l a rge bal l 
or g l obe used for ge ogra phy . L i s t  a l l  the th i ngs wh i ch co u l d ha ppe n a s  a 
re s u l t of d o i ng your geometry on the ba l l . Le t you r  m i nd go wi l d  i n  th i n k i ng 
up poss i b l e  i de a s . Fo r exampl e :  I f  we start drawi ng a " s t r a i gh t "  l i ne on the 
ba l l ,  we wi l l  even tua l l y  end u p  where we s ta r ted . Do not worry about the ma ps 
of the count r i e s . 
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ITEM IV 

DI RECT I ONS 

W r i te down every s tep n ece s s a ry to s o l v e  the fol l ow i n g  ma thema t i ca l  
s i tu a t i on . 

S uppose you h a v e  a ba rrel of wa te r ,  a seven c u p  can , a n d  a n  e i gh t  c u p  
can . The cans  h a ve no mark i ng s  on them to i nd i ca te a s ma l l e r  n umber of cups  
such  as  3 cups . How can you mea s ure n i n e  c u ps of wa ter u s i n g o n l y  the seven 
c u p  c a n  a nd the e i gh t  cup can? 
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ITEM V 

DI RECT I ONS 

Suppose you were g i ven the gene ra l probl em of determ i n i ng the names o r  
i dent i t ies  o f  two h i dden geomet r i c  f i gu res , a nd you were tol d th a t  the two 
f i g u res were re l a te d  i n  some ma n ne r .  l i s t a s  many other prob l ems a s  you can 
wh i c h  mus t  be sol ved in  order to determi n e  the name s of the f i gures . Fo r 
exampl e :  Are they sol i d  f i g u res such a s  a ba l l , a box ,  or a pyram i d? Are they 
pl ane f i g u res s uch a s  a s qu a re , a t r i angl e ,  or a pa r a l l e l og ram? I f  you need 
more s pace , wr i t e o n  the back o f  th i s  page . 
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I T E M  V I  

D I RECT I ONS 

The s i tuat i o n  l i s ted b e l ow conta i ns much i nformat i o n  i nv o l v i ng n umbe rs . 
Your t a s k  i s  to make u p  as ma ny prob l ems a s  you can co nce rn i ng the mathema t i ca l  
s i t uat i on .  You do not need t o  s o l ve the probl ems you wr i te . For exampl e ,  from 
the s i tu a t i o n wh i ch fol l ows : I f  the compa ny buys one a i rp l ane of each k i nd ,  
how much w i l l  i t  cos t ?  I f  you need more s pa ce to wri t e  prob l ems ,  u s e  th e back 
of th i s  pa ge . 

An a i rl i ne company i s  cons i de r i ng the purc h a s e  of 3 type s of j e t  pas s enger a i r­
p l a ne s . The cost of each 74 7 i s  $ 1 5  mi l l i on ; 1 0  m i l l i on for each DCl O ;  a n d  $6 
m i l l i on for each 707 .  The company can s pe n d  a tot a l  of $ 2 5 0  m i l l i on .  After 
expens e s , the p rof i ts of the company a re e xpected to be  $80 0 , 000 for each  74 7 ,  
$ 500 , 000 for each DC 1 0 ,  and $ 350 , 00 0  for each 707 . I t  i s  p re d i cted that t h e re 
w i l l  be e nough tra i ned p i l ot s  to ma n 25 n ew a i rpl a ne s . The overh a u l  base for the 
a i rp l a nes can han d l e  45 of t h e  707  j e t s . In  term s  o f  the i r  use  of the ma i n­
t enance fa c i l i ty ,  e ach DCl O i s  equ i v a l en t  to 1 1 / 3  o f  t h e  707 ' s ,  a nd each 7 4 7  i s  
equ i v a l e nt to 1 2 / 3  o f  the 70 7 ' s .  
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201 

SCORINO PROCEDURES AND WEIOHTS POR CATEGORIES 

EXPRESSED ON � DIVEROEH'l' ITEMS 

rrEM I I  

DIRECTIONS 

Be low are figures or various polygons with a ll the possible 
diagonals drawn (dotted lines ) from each vertex of the 
polygon . Lis t as many t hings as y ou c an o f  what happens 
when y ou increas e  the numbe r  o f  s ides on t he polygon . Por 
examp l e : The number or diagonal s increa s e s . The number 
or triangles formed by t he diagonal s increaaea . 

Fluency :  
Fle xib i l i t y : 
Or iginalit y :  

Catego ry Expre s s e d  

Numbe r  o r  s hapes , 

Scoring 

One point for each relevant res ponse 
One point for each cate gory expre s s ed 
Zero , one , or two po � n t s  for each 
category e x p r e s s ed ,  w e i gh t e d  a c cording 
to the fol lowing s c hedule o f  c at egories 

Numb e r  o f  
SubJ ects Percent 

We i ght Expres s in g  o r  
Category Sample 

kinds o r  
s hap e s , d e s igns i nc r e a s e s  0 281 5 6 . 2S 

Numb e r  o r  l i ne s , line 
s egmen t s , folds 0 164 3 2 . 8  

Numbe r  o f  vert i c e s  or 
corners 0 154 30 . 8  

N um b e r  o f  p o i n t s  o f  i nt e r -
s ec t ion or cros s e s  0 1 35 27 . 0  
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202 

•wab•r ot 
SubJ ects Percent 

CategorJ Expressed Weight Expres s ing or 
CategorJ S 11111ple 

S i ze , area o r  shapes ror.ec� 
in interior change 0 121 2 • •  2 

PolJgon becomes more dense 
with diagonal linea , 
become • b lack 0 87 17 • •  

Humber o r  angle s  termed by 
diagonals inc reas es 0 37 7 • •  

Jfumber or angle s  termed by 
l idea o r  po ly gons 
increases 0 32 6 • • 

Lengths or aides , line 
6 . 0  a egmenta , l inea changes 0 30 

Dia tance ( diameter) acros s  
pol7gon changes 1 211 • •  8 

Name o r  polygon changes 1 17 3 • •  

Are a  o r ,  a ize ot figure 
might , probab ly changes , 
inc rea s e s  1 17 3 • • 

Types , kinds o r  triang l e s  
change 1 17 3 - -

Humber o f  p lanes , hal f-
p lanes inc reas es 1 17 3 . 11 

Number o r  d i agonals from 
each vertex incr eas e s  1 16 3 . 2  

Po ly go n  ac q u i re s  s ha p e  or 
c irc le , rounded 1 15 3 . 0 

Paral l e l d iagona l s ,  l i n e s  
app e ar 1 12 2 • •  

P e r im e t e r  o f  fi gure probab ly 
inc rea s e s  2 9 1 . 8  
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20 3 

Jftaber o r  
Subj ects Percent 

Category Expres s ed Vei&ht Express ing o r  
Category Sample 

Size o r  int erior angles o r  
pol)"g ona 2 9 1 . 8  

STIJIIletr;J "2 5 1 . 0  

linda , t7pes or angles 
formed 2 5 1 . 0  

Drawing altitude t o  t riangle 
o r  figure increas es , 
doub les number o r  s hapes , 
triangles 2 - 0 . 8 

Center point appears 2 - 0 . 8  

Total degree measure 
incr�as es 2 2 o • .-

'l'ype a o r  lines , 
hori zontal , vertic a l  2 2 o . -

Size o r  angles formed by 
diagonals 2 1 0 . 2  

Humb er o r  ] -dimens ional 
figures inc reases 2 1 0 . 2  

Humbe r  o r  inters e c t ing 
planes 2 1 0 . 2  

Equat ions o r  lines 2 1 0 . 2  

Radius c hanges 2 1 0 . 2  
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I'l'EM III 

DIRE CTIONS 

Suppose the chalkboard in your c l a s s room was broken and 
every on e ' s  paper was thrown away ; c ons equently you and your 
t eacher c ould no t d raw any plane geome t ry figures s uc h  as 
lines , triangles , square s , poly gon s ,  or any others . The 
o n l1 obJ e c t  remaining in t h e  room that you could draw on 
was a l arge ball or globe used for geograph y .  L i s t  a l l  the 
things wb i ch could happen as a r e s ult o r  d o ing your geome­
try o n  tbe ball . Le t your mind go wi ld in th inking up 
pos s i b l e  i d e as . For example : I r  we s t art d rawing a 
"s tra i gh t • line on the ba l l , we wi l l  eventual ly e nd up 
wbere w e  s t art e d . Do not worry about the aapa o r  the 
c ount ries . 

S c orins 

l'luency : 
Fl e x i b i l it y :  
Or1g:1na lity : 

One point for each re l �vant re s pons e 
One po int for eac h c ategory expres s e d  
Zero , one , or two p o i n t s  t o r  each 
catego ry  e x p re s sed , weig ht ed ac c o rd ing 
t o  tbe following sc hedule or c at egor ies 

Ca t e gory Expre s s e d  

Figures , poly gons would 
be d i s t o rt e d , round , 
s t retched , c urved 

S t ra i ght l i ne s  would b e  
c urve d  

Ent ire fi gure c ou ld not be 
s een if very large 

Figure s  wou ld overlap , 
c on ne c t , touch 1 f  drawn 
large 

Humber . of 
Subj e c t s  

We ight Expre s s ing 
Catego ry 

0 185 

0 103 

Percent 
o r  

Sample 

37 . 0  

2 0 . 6  

9 .. 8 

9 . 6 
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Category Expressed 

Measurement o r  distanc e .  
length i a  di fferent 

Ro planes would be pres ent ; 
no plane figures ; p lane 
would not be flat 

Change in line d i re c t ion 
would caus e s p irallin g ,  
intersec t ions , unending 
line 

Angle m easurement would b e  
different 

Perfec t circ les could be 
drawn 

Area o r  figures would be 
different 

Radius , diame t e r ,  c ircum­
terence c ould be round 

Rays or aru;le would 
int e rs e c t  

Figures would look 3 -D 

Two s t raight lines inters e c t  
1n t w o  points 

Ir bal l was large enough , 
geome t ry wou ld not cha nge 
much 

P1gures could co ver ba l l  

Volume 1s c orrect 

Pythagorean Theorem would 
change 

Wuaber o r  
:Subj ects 

Weight E xpress ing 
Catego17 

0 39 

0 29 

1 19 

1 16 

1 12 

1 11 

2 7 

2 7 

2 II 

2 3 

2 3 

2 2 

2 2 

205 

P ercent 
o t  

SUlple 

7 . 8  

6 . 8  

5 . 8 

3 .8 

3 .. 2 

2 .2 

0 . 8  

0 . 6  

0 . 6  

o . lt 

0 . " 



Categor,r Expreaae4 

lee4 to est ab lish a new 
ll&tbematical ayata 

Axis o t  syaaetr.r 

Largest c irc le is "equator" 

Straight angle voul4 become 
closed curTe 

Imaginary line pass ing thru 
bul ; t hree po in t s  
detenaJ.ne triangle 

Surface area o r  ball does 
not change 

1 03 

Ve igbt 

2 

2 

2 

2 

2 

2 

Ku:aber or 
:Subj ects 
Ex pres s ing 
Catego17 

1 

1 

1 

1 

1 

1 

206 

Percent 
o r  

S ample 

0 .2 

0 . 2  

0 .2 

0 . 2  

0 . 2 

0 . 2  
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DIRECTIONS 

Sup p o s e  70u were g iven th� general p roblem o r  d e t erm.ini.ng 
the names or ident i t ies or two h id d en geome tric figure s . 
and you were t o ld that t h e  two figures vere rela t ed 1n 
some mann e r . Li s t  as many o t h e r  p rob lems as you can vb1ch 

mus t b e  s o lved in order t o  d e t ermine the names or the 
figures . For e x ampl e : Are t he y  s o l id fi gure s s uc h as a 

b a l l , a box , or a pyram i d ?  Are t hey p lane figure s  s u ch aa 
a s quare , a tri angl e ,  or a p a ra l le logram? I t  y ou need .ore 
apa c e .  wri t e  on t he b a c k  or t h i s  p age . 

S coring 

Pluenc7 : 
Flexib i l i t y : 
Originali t y : 

One po int tor each re l evan t  res p ons e 
One point to r e a c h  ca t e gory expres s ed  
Zero . one , or two points for each 
ca t eg ory expre s s ed , w e i gh t e d  ac c ord� 
to the to l low1ng s c h edule ot c a t egories 

Category Exp re s s e d  

Does i t  h ave s id e s ?  How 
many s i d e s ?  

Are they round , c urved , 
c ir c ular , radia l ?  

Type o r  polygon 

Do e s  it h ave ver t ices , 
point s ?  How many 
vert ices , point s ?  

D o  t hey have congru e n t  
s id e s , same lengt h ?  

Are t h ey p lane fi gure s , 
tla t , d rawn on paper ? 

We i gh t  

0 

0 

0 

0 

0 

0 

Number o r  
Subj e c t s  P e rc ent 
E xpres s in g  o t  
Cat eg o ry S amp l e  

268 5 3 . 6 S 

262 52 . 11  

1 8 1  ]6 . 2  

1 35 27 . 0 

8 6  

8 2  
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Cate gory Expre ss e d  We ight 

Does i t  have 4epth? Is i.t 
3-01 toun4 in spac e ?  0 

Do they have d iagonals ? 
Bow many diagonals ?  0 

Are they congruent , equal , 
s imilar , same s i ze? 0 

X1n4a o r  angles , degrees 0 

What is volume , area , 

circumferenc e , p erimet e r ?  1 

Open o r  c losed fi�re s , 
curves 1 

Are oppos i t e  s id e s  paral l e l? 1 

Humber o r angles 1 

Doea i t  have rac e s , base s ?  
What type o r  fac e s ?  1 

Do e s  it have s t raight s i des ? 1 

Humb er o t  planes , s urfac es 1 

How many edges ? 2 

Can one p lane ( s o li d )  fi gure 
tit i n s i d e  another? 2 

Are they symme t ri c al ?  2 

Comb ina t i o n  o r  c urved and 
p lane areas 2 

Shape of s ur fac e s  2 

Doe s  1 t  have a rad ius ? 2 

Does i t  ha ve any a rc s ?  2 

Jfumb er or 
SubJ ec t s  
Expres s i ng 
Cat egory 

8 1 

3 6  

3 2  

2 1  

20 

2 0  

1 8  

17 

114 

11 

1 

7 

6 

3 

2 

20 8 

P e rc e nt 
o r  

Sample 

16 . 2  

7 . 2  

6 • •  

• •  2 

14 . 0 

• . o  

3 . 6 

1 . 14  

1 . 2  

0 . 8  

0 . 8 

0 . 6  

o . Ja  



106 

209 

IUilber o t  
Subj ects Percent 

Categorr Expres sed Weight Express ing or 
C..t egorr SUIPle 

Pormula ror t1nd1ng are a ,  
o . •  Yolume . perime ter 2 2 

Ia it on a line? 2 2 o . •  

Ma thematical equat ions 2 1 0 .. 2 

I• 1t concave , c onvex? 2 1 0 . 2  
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I'l'EJII VI 

DIRECTIONS 

The s ituat ion listed below c ontains muc h  informat i on 
invo lving numbers . Your tas k is to make up as many prob­
lema as you c an conc erning the mathemati c al s ituation . You 
do not need t o  s ol ve the prob lema you writ e .  Pa r example , 
trom the s ituation wh ich follows : I t  the c ompany buys one 
airplane o t  e ac h  kind , how much will it coa t? I t  you need 
more apace to write pro b l ema , use the back or t hi s  page . 

An a irline company 1 a  c ons idering the purc has e  o r  3 type s  
o t  j e t pas senger a irp lane s . The c o s t o t  e ach 7 � 7  la $15 
mi ll io n ;  $10 milli on tor each DC 1 0 ; and $ 6  mil lion tor 
each 707 . The c ompany can s pend a total o r  $250 m i l l ion . 

'lA tt e r  expens es , the pro fits o r  the c ompany are expe c t e d  to 
be $ 8 0 0 , 000 tor each 7 � 7 ,  $ 5 0 0 , 0 0 0  !or each DC 10 , and 

! t 3 5 0 , 00 0  to r each 7 07'. I t  is pre d i c t e d  that t here wil l be ! enough trained pilots to man 25 new airplanes . The o ver­
h aul bas e tor the airp lanes can handle �5 or the 707 j e ts . 
In terms or their us e o r  the maint enance fac ility , eac h 

! DC 1 0  i s  equiva l ent t o  1 1/3 o t  the 7 07 ' s ,  and e ac h  7 4 7  i s  
' equivalent t o  l 2/3 o t  th e 7 07 ' s .  

Scori ng 

-Fluency : 
Flexi b i lity : 
Original i t y : 

One point !or each relevant res pon s e  
One point !or e a c h  c a t egory expres sed 
Z e ro , one , or two points !or e ac h  
category expres s ed , we ight e d  ac c o rd ing 
to the fol lowing s c hedule or cat e gorie s  

Cat e gory Expre s s ed 

Co s t  tor buying c e rtain 
numb er o r  one type plane 

Cos t for b uy ing c ert a i n  
numb er o f  two o r  t hree 
types or planes 

Weight 

0 

0 

Number ot 
Subj ects Percent 
Expre s s ing o r  
Cat egory Sampl e  

1 3 8  27 . 6 � 

1 27 25 . -



1 0 8  

2 11 

Jluaber o r  
Subj ects Percent 

CategorJ Erprea ae4 Ve isht Expre s s ing o r  
Cat egory .Sample 

Humber or planes wh ic h  can 
be purchas ed ror $250 
mi l lio n  or part or 0 103 20 . 6  

Humber o r  DC l O ' s  or 7�7 ' e  
which overhaul base can 
handle 0 99 19 . 8  

Profits ror c e rtain numbers 
or two or three types o r  
planes 0 76 15 . 2  

Pro fits ror ce rtain number 
or one type p lane 0 •• 8 . 8 

Money remai ning a rt er 
purcha s ing c e rt ain 
number or planes 0 31 6 . 2  

Difference in plane co s ts 0 30 6 . 0  

Humber or p lanes wh ich over-
haul bas e c an handle o r  
two o r  thre e t yp es 0 2 9  5 . 8  

.Size , p e rc ent , compari son 
o r  DC 10 and 7 � 7  1 22 • • • 

What would b e  b es t  choic � ,  
b e s t  buy , mos t economi cal 
purchas e or p lanes 1 17 3 - -' 

Differenc e in p ro f i t s  2 9 1 . 8  

Numb er o r  y e ar3 a p lane 
needs to be operated 
to pay ror it s e lr 2 7 1 . 4 

Number o r  p l anes '-'h i c h  
could be purc ha sed rrom 
pro fit o r  o t h e rs  2 7 1 . .  



Categor7 Expres sed 

Purcba.ae o t  di fferent 
numbers or two or more 
tTPea . Wh i c h  is b e t t e r  
deal , inve s tment , more 
profits ? 

ICUia'I.D profit 

V11 l there be enough pilots 
it company purchases 
certain number or p lanes ? 

How many of one type plane 
can b e purchased ror cost 
ot certain number or 
d1tterent type? 

Percent o t  garage u.s ed by 
planes 

Rat io ot cos ta to pro f1 t3 

Profit in certain period 
ot time 

Expen s e  ror cert ain 
numbe r  o r  pl anes 

Di ffere nc e , c omparis on o t  
us e o r  mai nt enanc e 
fac ili ty 

I t  c ompany purc hases 
c e r t ain numb er ot one 
type . c an they purchase 
ano ther type ? 

Purchas e o r  a cert ain 
plane , kept. for c e rta i n  
number o t  year3 , is 
there a pro fi t ? 

1 09 

!lumber ot 
:Subj ects 

We ight Expre s s ing 
Categor,y 

2 6 

2 6 

2 5 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

212 

Percent 
o t  

Sample 

1 . 2  

1 . 2 

1 . 0  

0 . 8  

0 . 8  

0 . 8  

0 . 6  

o . • 

o . •  
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lfUIIlber or 
Subj e c t s  Percent 

Category Expressed Weight Expre s s ing ot 
categ ory S amp le 

Mumber or one type pl ane 
wb.1ch could u:s e 
aaintenanc e rac 1 l ity 
it cert ain number or 
other types were already 
u.a ins it 2 1 0 .2 

lfumber o r  p i lots needed , 
t rained in c e rtain 
number o r  7ea.ra 2 1 0 .2 

It company wants c e rtain 
number or p la nes , what i a  
t he bes t choi c e ?  2 1 0 . 2 

Maximum us e o r  maintenance 
fac il it y  2 l 0 . 2 

Ratio o r  pro fi t  to s i z e  2 1 0 . 2 

Coat o r  planes tor 
aaxi.mum use o r  
aaint enance rac 1 li ty 2 1 0 . 2  

Coat per month ror plane 2 1 0 . 2  
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TASK COMMI TMENT HEASURES 



S tudent Task Commitment I nventory 

S t udent _____________ _ S chool. ________________ __ 

Please check the column you think best charac te r­
izes the s tudent for each o f  the following 
q ue s t ions . 

1 .  How does the s tudent gene ra lly respond 
to daily s chool work ass ignments ? 

2 .  What i s  your percept ion of the student ' s  
at t i tude towar d  the s ubject o f  mathema t ics ? 

3.  Do e s  t h e  s t udent p r e f e r  t o  work alone 
without the help of peers or adult s ? 

4 .  Have you obs e rved o r  known about this s t u­
dent being involved in or preoccupied w i th 
some proj ect f or an unusually long p e r iod 
of t i me ?  

5 .  How does this s tudent compare with others 
w ith respect to the charac t e r is t i c  of task 
commi tment? (Please cons ider any and all 
activit ies--not j us t  school work assignme nt s . 
Use the scale of 1 to 4 w i th 4 being high i n  
task commitment . )  

1 

No 
In terest 

- ·  

-

Teacher ---------- -------------------------------

2 3 4 

Some S t rong Intense 
Interes t Interest Involvement 

..... 
..... 
N 
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Tas k  C01m1i tment 
Indi v i dual  I nterv i ew 

Name. ________________________ ___ School _______ _ 

1 .  Of the s i x  quest ions , wh i ch was the eas iest to answer and why ? 

2 .  Of the s i x  quest i ons , wh i ch was the hardes t t o  answer a nd why ? 

3 .  I f  the answer d i d  not come t o  you qu i c k l y ,  what types o f  t h i ngs d i d  
y o u  th i nk abou t ?  

4 .  If t h e  answer did n o t  come to you q u i c kl y ,  how d i d  i t  make y o u  fee l ? 

5 .  O n  wh i ch quest i o n  d i d  you s pend the most t fme and why ?  

6 .  W h a t  do you l i ke to d o  dur i n g  t h e  t i me s  you are n o t  in s choo l ?  

7 .  ( Fo l l ow u p  from 6 • • .  attempt to assess depths o f  i nvol vement in th i s  
a ct i v i ty . )  

No 
I nterest 

S ca l e  

Some 
I nterest 

Strong 
I n terest 

Task commi tment w f th regard to th i s  tes t .  

I n tens e 
I nvol vement 
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LETTERS TO TEACHERS 



TO : S andy Far low 
Ann Moats 
Marv Wilson 
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M E M O R A N D U M 

Cathy Gree nley 
Jan Jones 
Bobb ie Lus s ier 
J i ll Robb ins 

Jean Black 
Ch eryl Galb rai th 
Janice S tamps 

FROM : Charleen DeRidder 

DAT E :  May 1 5 , 1 9 84 

Thank you all very much f o r  your interest and willingnes s  
to  f a c il i tate th e mathema t i c s  s tudy wi th your s ix th graders . 
Yo u have b een mo st helpful a nd your students have b een super . 

Included wi th this memo are copies o f  a st uden t task com­
mi tment invent ory desi gned to procure your o p inion o f  e a ch 
par ti cipat ing s t udent with respect to  task comm itment charact er­
is tics . Th ere is a sc ale of one to  four for you to  che ck in 
res ponse to 5 quest ions . The f o llowing descript ion o f  each o f  
th e four po int s is o f f ered a s  a gu ide . 

1 .  No_lnt er es t : does not perform ; performs be cause he/ she 
has t o  

2 .  Some Int eres t :  exh ib it s  a certain amount o f  interest 
e i ther consist ently �E- o n  o ccas ion 

3 .  S trop�����: s e ems to  h ave a fairly h igh leve l  in­
terest e i ther on a cons is tent or on an oc cas ional basis 

4 .  Intense Involvement : can become s o  engrossed in some 
tas�or- produc tive-a c t ivity that he /she i s  ob livious o f  
a l l  e lse . 

The s cale and ques t ions are an a t t empt to  a s s e ss b o th the 
level o f  commitmen t of wh ich th e s tudent is capab le and the fre­
quency that tas k commitment ch aracterist ics seem t o  o c cur . 

Thank you again for your wonderful help . 

Copies : Susan Hut sell 
Dr . Pat ricia Ubb e n  
Brenda Watkins 
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To s e lected t eachers at Cedar Blu f f  
Middle S choo l : 

April 1 1 ,  1 985 

Last spring several students f rom your B chool we re selected t o  
part ic ipate in an exper iment al study having to do wi th the i dent i f ica­
t i on of s t ud ent s who may be gif ted in mathemati c s .  These st udents were 
s ix th graders at the t ime . There was a survey form used in an attemp t 
t o  d e t e rmine the s ixth grade teach e r s j ud gement of the stud ent ' s  
cap ab i l ity for task c ommitmen t .  I n  order to he lp determine the valid­
i ty of th is survey inst rument , i t  would be mo s t  helpful i f  you as a 
seventh grade teacher of  s ome of  these s tud ent s ,  wou ld complete thi s 
s ame survey f o rm on the st udent s who part icipated in th i s  s tudy . 

I f  you h ave any ques t ions about this reque s t , p lease feel free t o  
c a l l  me a t  any t ime . I f  you would return these f o rms o n  the truck by 
Apr i l  22 or 23 I would appreciate it very muc h .  

Thank s s o  much . 

S incere ly , 

Charleen DeRidder 
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Table 14  

Raw Data of the Measures of This Study 

N G TB IQ MA PS CA TK 

1 I 99 1 31 96 25 38 4 

2 I 99 1 28 99 25 46 8 

3 I 99 135 99 28 38 5 

4 I 99 1 29 99 30 29 8 

5 I 99 1 31 99 26 46 3 

6 I 97 129 98 26 2 1  7 

7 I 99 135 99 28 34 6 

8 I 95 133 99 28 34 6 

9 I 99 1 35 97 29 4 1  5 

1 0  I 99 133 98 27  28 7 

1 1  I 99 139 99 28 29 5 

1 2  I 99 1 29 99 28 46 8 

13 I 99 131  99 28 56 8 

14  I 99 142 99 30 2 1  6 

1 5  I 99 128 99 30 40 4 

1 5  I 99 1 29 96 30 47 5 

1 7  II  99 1 31 94 30 2 1  5 

18 II  73 130 81 2 1  2 7  2 

1 9  II  93 128 88 2 1  29 4 

20 II 93 130 85 28 32 3 

2 1  II  90 128 7 1  27  2 1  4 

22 II 96 133 86 29 38 4 

23 II  7 2  1 35 55 22 12 2 

24 II 97 128 85 26 19 8 

25 II 92 1 29 88 22 22 6 

26 II 98 1 28 93 28 16 1 

27  II  98 129 94 27 40 5 
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Table 1 4  (continued) 

N G TB IQ MA PS CA TK 

28 I I  96 1 35 86  26 34 5 

29 II 8 2  1 3 3  74 22 20 4 

30  I I I  9 9  1 2 5  99 26  2 0  7 

3 1  I I I  99 1 24 99 2 8  3 8  3 

32 I I I  98 1 2 6  96 27 1 2  3 

33 I I I  9 9  1 16 99 27  26  5 

34  I I I  9 6  1 20 99 3 0  2 5  8 

35  III  97  1 2 3  9 8  2 8  3 0  4 

3 6  I I I  8 5  1 1 6  97  26 39 4 

37  III 99 1 1 6  99 29 1 9  4 

38  III  99 120  99 30 24 5 

39 III 95 124 96 28  22  5 

4 0  III  9 7  1 2 1  96 24 72  6 

4 1  I I I  98 1 2 7  98  30  34  4 

42 I I I  99 123  99 26 20 5 

43 III 99 1 2 7  99 30 26  8 

44 IV 8 9  1 1 6  7 3  1 7  27  2 

4 5  IV 9 1  1 1 8  83 25 25 7 

46 IV 95  120  92 27 36 2 

47 IV 95 1 2 3  92 23 2 0  3 

48  IV 94 122 86  28 25 3 

49 IV 82 1 27 93 26 14  2 

50 IV 95 1 2 5  85 26  37  3 

51 IV 7 5  1 2 3  8 5  2 7  8 3 

52 IV 8 5  1 18 8 0  2 5  1 2  4 

53 IV 89 1 1 6 92 24 2 1  5 

54 IV 76  1 1 9 64 23 4 7 

55 IV 97 1 2 0  9 4  2 7  40  3 

56 IV 87 1 18 8 5  23 28 4 
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Table 1 4  ( continued ) 

N G TB IQ MA PS CA TK 

57 IV 76  1 1 6  58 21 1 8  2 

58 IV 92 1 19 94 25 1 7  2 

59 IV 91 1 2 3  90 25 1 7  2 

60 v 99 1 12 98 28 24 8 

6 1  v 98 1 1 0 99 24 27 5 

62 v 92 1 1 4  96 24 1 1  5 

63  v 98  1 1 1  96 26 1 6  3 

64 v 97 1 10 98 29 49 5 

65 v 89  109  99 25 29 4 

66 v 91 1 1 1  97 28 2 1  3 

67 v 98 1 1 2  97 2 8  34 5 

68 v 85  1 14 96 29 36 3 

69 v 99 1 14 99 26 1 8  5 

70 v 8 7  1 1 1  97 26 39 2 

7 1  v 92 1 07 98 27 32 3 

72  V I  81  1 0 2  80 26 22  3 

7 3  VI 7 9  1 0 8  74 13  12  2 

7 4  VI 7 3  97 7 3  1 9  1 8  3 

75 VI 7 3  1 07 80 1 0  1 2  3 

76 VI 82 1 06 90 25 24 1 

77  V I  83  1 09 83 25 25 3 

78  VI 86 1 05 7 1  20 1 9  4 

7 9  V I  7 1  104  50  22 20 5 

8 0  VI 7 5  l OS 62 23 21  1 

8 1  VI 97 1 10 94 27 37 2 

82 VI 86 1 1 0 85 25 30 3 

83 VI 73 1 04 7 4  24 1 9  3 

84 VI 7 2  1 05 7 8  1 7  1 9  3 
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Table 1 4  ( continued) 

N G TB IQ MA PS CA TK 

85 VI 75 1 1 4  64 23 1 9  6 

86 VI 85 1 1 2  94 25 34 4 

87 VI 85 1 1 2  74 2 1  33 6 

Note : N = Subj ect Number 
G = Group Number 

TB = Total Achievement Battery Percentile 
IQ = Otis  Lennon I . Q .  Score 
MA = CA Mathematics Achievement Test Percentile 
PS = IPSP Test Score 
CA = CAMT Test Score 
TK = Score of Task Commitment Measures 
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THE UNI VERSITY O F  T E N N ESSEE. KNOXVI L L E  
KNOXVILLE 37906-01<10 

OFFICE OF THE VICE CHA NCELLOR 
FOR RESEARCH 

May 1 0 ,  1984 
AR[A C U S  

TELEPHON£: 974·3466 

Cha rl een M. De Ri dder 
2904 Barber H i l l  Lane 
Knoxvi l l e ,  TN 37920 

Dear Ms . De R i dde r :  

T h �  project w h i c h  you submi tted en t i tl ed , " An i n ve s t i g a t i o n  o f  the 
re l a ti onsh i p  of c reati ve and probl em sol v i ng ab i l i ty i n  ma themati cs wi t h  I Q  
a n d  achi evement t e s t  scores o f  6 t h  g rade students , "  CRP /IA-225 , has been 
rev i ewe d . 

Thi s proj ect comes w i t h i n  the gu i d el i nes wh i ch permi t me to ce rti fy 
that the proj ect i s  exempt from rev i ew by the Commi ttee on Resea rch 
Pa rt i c i pa t i o n .  

sew 

The re spon s i b i l i ty of the project di rector i n cl udes the fo l l ow i n g :  

1 .  Pri o r  approval from t h e  Dean for Research must be obta i ned befo re 
a ny changes i n  the proj ect are i n sti tute d .  

2 .  A statement mu st be s ubmi tted ( Fo rm D )  at 12-month i nterva l s  
atte s t i n g  to the cu rrent status of the proj ect ( p rotocol i s  sti l l  
i n  effec t ,  project i s  termi nated , etc . ) .  

The Commi ttee wi shes you success i n  your resea rch endeavo rs . 

�� 
Marl a Pete rson 
Dean fo r Resea rch 

c c :  Dr. l. Evans Roth 
Dr.  J .  J .  Bel l on 
D r .  Dona l d  J .  Dessart 

NOTE : Pl ease add a statemen t that nonpart i c i pation i n  a nd/or withdrawal 
at any t i me  from th i s  project wi l l  enta i l  no penal ty to the ch i l d .  
Th i s  shou l d  be i n  both the body o f  the cover l e tter a s  wel l  a s  the 
s i gnature port ion at the bottom of the l e tte r .  

Pl ease obta i n  verbal assent from the c h i l dren that they are 
wi l l ing to part i c i pate i n  t h i s  proj ect i n  add i t i on to the wr i tten 
consent of the parents . 
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VITA 

Charleen Mitche l l  DeRidrler was born in Sweetwate r ,  Texas , o n  

Janua ry 7 ,  1 9 30 . H e r  parent s ,  Elo ise Albee and Charles  Abram Mitchel l , 

moved t o  Michigan be fore she was o f  s chool age s o  she rece ived her 

el ement ary schoo ling in Muskegon and then in Grandvi l le , Michiga n .  She 

graduated from Grandville High S chool in 1 94 7 as class valed ict orian . 

She a t tended Grand Rapids Junior Col]  ege and graduated in 1 94 9 .  She 

rece ived an alumni s cholarsld 1 t o  the Univers ity o f  Michigan where she 

comp leted her undergraduate educat ion wi th a maj or in Engl ish , receiv­

ing a Bache lor of Ar ts d e gree in 1 95 1 .  

After t e aching one year at Hudson High S chool in Michigan , she 

married Lawrence M. DeRidder , now Professor o f  Educat ional Ps ycho logy 

and Gu idance at the University of Tenne s see , Knoxvill e .  She is the 

mother of six  chi ldren . 

She wa s employed by the Knox County S chool System i n  1 9 6 4 .  She 

taugl 1 !· j un i or high mathematics and s cience unt i l  1 96 7  at whi ch t ime she 

t rans f e rre.d t o  a h i gh school po sition .  Sh e was in the Nat ional S c ience 

Foundat ion summer mathematics  ins t i tu tes at t he University of Tenne s se e  

in 1 % 7 and 1 9 68 , and completed her Ma s t er ' s  degree 1n Mathemat i c s  

Educat ion i n  1 96 9 . In 1 97 3 ,  s h e  was made Mathematics Supervisor for 

the Knox Coun ty S choo l s , the position she current ly holds . She wa s 

Proj ect  D ire ctor of the Tit le II Knox County Mathemat i c s  Bas ic Skills 

Improvement Program in 1 980-8 2 .  I n  1 9 80 she began wo rk on her doct or­

ate at the Univers i ty of Tennessee , Knoxvil l e ,  and served as Guest 

Lecturer in Mathematics  Education in 1 98 3-84 . 
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I n  1 983  she was the rec ipient of the E l l i s  and Ogden Recognit ion 

of Out s t anding Achievement by Alumnae Award and in 1 98 4  she was awarded 

a NSF-ICME fel lowship to represent the Un ited S t ates at the Fifth 

I nternational Congress on Mathemat ical Educat ion in Ade laide , 

Aus t ral i a .  

She serves a s  a reviewer f o r  I nve s t igat ion in Mathemat i c s Educa­

t ion and a re feree for The Nat hemat ico  Teacher and The Ari thme t i c  

Teacher. As of 1986,  she was appointed to the National Council of 

Teachers of Mathematics Instructional Issues Advisory Committee. She 

is also an active participant in the National Council of Supervisors of 

Mathematics. Other professional affiliations include the Mathematics 

Association of America , School Science and Mathematics Teachers Associ­

ation , Association for Supervision and Curriculum Development ,  Phi 

Kappa Phi ,  Phi Delta Kappa , and Pi Lambda Theta. 
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