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ABSTRACT 

Available evidence concerning the ALPHA Biographical Inventory 

has indicated that it could be a culture-fair predictor of academic 

achievement. The findings in a study of North Carolina high school stu

dents showed that the ALPHA does not discriminate in terms of race on 

academic performance scores. If the ALPHA is a culture-fair instru

ment, high-potential minority group students could be identified and 

encouraged to continue their higher education. 

The ALPHA Biographical Inventory is a composite instrument made 

up of 300 multiple-choice items in which an individual describes him

self and his background. The rationale in using such an instrument is 

that past behavior, experiences, and self-descriptions can be used as 

indicators of future performance. The items include a wide variety of 

questions about childhood activities, experiences, sources of derived 

satisfaction and dissatisfaction, academic experiences, attitudes and 

interests, value preferences, and self-description evaluations. 

The principal emphasis of this study was concerned with the pre

diction of academic achievement among Mexican-American students using 

the biographical information approach (ALPHA). The ALPHA had been vali

dated on a sample of Negro students, but that cultural group would seem 

to be different enough from the Mexican-American cultural group that 

further validation was needed. 
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Two personality indices were also administered to the sample 

of 61 Mexican-American University of Arizona freshmen to determine if 

these non-intellective measures would contribute to the prediction of 

academic achievement. These personality indices were the Group Per

sonality Projective Test and Rotter's I-E Scale. 

College grade point average, high school rank, and ACT scores 

were collected for the sample. College GPA was the criterion used in 

the study. High school rank and the ACT scores are measures frequently 

used in the selection of students admitted to a college or university. 

Validity coefficients for high school rank, the ACT scores, 

the biographical inventory score ;, and the personality scores were 

computed. Three multiple regression problems were run: 1) high school 

rank and ACT scores predicting GPA; 2) biographical inventory and per

sonality scores predicting GPA; and 3) all variables predicting GPA. 

A factor analysis was computed for the intercorrelation matrix 

of nineteen variables. The principal factors solution was used, with 

Varimax rotation for all factors with an eigenvalue greater than 1.00. 

Six factors were retained and rotated. The factor complexity of the 

Group Personality Projective Test was obvious, since it appeared on 

four of the six factors. 

The following conclusions were drawn from the results of the 

study: 

1) The biographical approach is a powerful predictor of academic 

achievement. It has added significantly to the prediction of whatever 

criterion was of interest in the literature, and it has done so in 
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this study. The mere fact that the validity coefficient (.62) of one 

scale of the ALPHA (ALPHA GPA) is better than the Multiple R obtained 

for the presently-used predictors (high school rank and ACT scores—.60) 

is indicative of this power. 

2) The personality indices used in this study did not contribute 

to the prediction of academic achievement to the degree expected. Only 

the I-E Scale was present in the final regression equations, and its 

initial validity coefficient was surprisingly positive. Whether the 

personality indices were inappropriate for the sample, or whether the 

personality indices have no relationship with the criterion is not 

known. Further research was indicated. 

3) The best combination of predictors of the criterion among the 

variables used in this study was ALPHA GPA, ACT-Mathematics, the I-E 

Scale, and high school rank (.71). This combination was significantly 

better than ACT scores and high school rank (.60), or ALPHA, GPPT, and 

I-E scores (.67). 

4) The ALPHA, GPPT, and I-E scores were better predictors in com

bination (.67) of the criterion, than was the combination of ACT scores 

and high school rank (.60). 



CHAPTER I 

STATEMENT OF THE PROBLEM 

Introduction 

In recent years, a great amount of pressure has been applied to 

college admissions officers and to other administrative heads to admit 

members of minority groups without regard to the academic achievement or 

potential of the minority group student. Minority groups have maintained 

that admissions procedures and tests used in selecting students favored 

the white middle-class student. However, because a test discriminates or 

differentiates between culturally disadvantaged and advantaged groups 

does not necessarily mean that the test is invalid. 

Deutsch, Fishman, Kogan, North, and Whitman (1967) stated that 

"culturally unfair" tests may be valid predictors of culturally biased 

but nevertheless important criteria. If one of the criteria used to 

determine whether or not a student can graduate from college is grade 

point average, then a test used in selecting students must predict grade 

point average, even if that criterion is a culturally unfair one. 

If grade point average is a biased criterion, then the test must 

be similarly biased in order to be a valid predictor. Removing the bias 

from a test may make it culture-fair, but may also negate its predictive 

usefulness. What is needed, then, is an objective, standardized instru

ment that is culture-fair, but which has high criterion or high pre

dictive validity. 

1 



In 1968, the Institute for Behavioral Research in Creativity 

in Salt Lake City announced the availability of the ALPHA Biographical 

Inventory, a 300 item, multiple-choice instrument, which was reported 

as being culture-fair. Scales had been developed and validated on 

this instrument against meaningful criteria of scientific career per

formance and against grade point average at both the high school and 

college level. 

The use of biographical information blanks as a predictive 

device was initiated by Goldsmith (1922), Kornhauser and McMurray 

(1941), and Kurtz (1942), who used such an instrument successfully to 

predict performance of salesmen. Bittner (1945) investigated the use 

of biographical information in predicting college attendance or non-

attendance. Taylor, Smith, Ghiselin, and Ellison (1961) found that a 

biographical data questionnaire could predict more of 52 separate cri

teria of scientific performance than any other instrument. 

There have been many studies that validated biographical infor

mation against academic achievement at a high level of confidence. 

Hansen (1961) found both concurrent and cross validity coefficients of 

about .60 in predicting grade point average from biographical scores, 

and coefficients ranging from .40 to .60 in predicting other academic 

criteria. Cline, Richards, Abe, and Needham (1963.) obtained cross 

validities ranging from .24 to .63, all of which were significant at 

the .05 level, for criteria ranging from grade point average to a 

teacher rating on achievement in science. 
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However, on these studies, the samples were predominantly white, 

middle-class students. While biographical information has proven to be 

one of the best single predictors of whatever criterion was of interest, 

little work has been done on this instrument with a sample of minority 

group members. 

The ALPHA Biographical Inventory was administered to a large 

sample of high school students in North Carolina and the investigators 

found that culture-fair scores could be obtained from ALPHA across 

schools when group comparisons contrasted white and Negro students 

(IBRIC, 1968). 

Since the ALPHA Biographical Inventory was successful with a 

sample of North Carolina Negro students, and since biographical infor

mation inventories, in general, have been so successful in predicting 

diverse criteria, this approach seemed to have promise in developing an 

instrument that could be used with various minority groups. 

However, since the North Carolina Negro would seem to be quite 

different from the Mexican-American of the Southwest, the Puerto Rican 

of New York City, or the California Oriental, validation studies of 

other minority groups were needed. This study was concerned with one 

of these minority groups, the Mexican-American. 

Problem 

The principal emphasis of this study was concerned with the 

prediction of academic achievement among Mexican-American students us

ing the biographical information approach (ALPHA). If this approach 

were successful in identifying high potential Mexican-American students, 
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then it might be used as a culture-fair college admissions instrument 

in the selection of minority group students. The dilemma of the ad

ministrator and the student could be solved in a satisfactory way. 

Education is a vital force in the acculturation of the Mexican-

American. If that group is to escape from its low socio-economic level, 

and become more accepted in the American culture, education must lead 

the way. Hernandez (1969) stated that the Mexican-Americans are and 

always have been interested in education, in achievement, in equal 

opportunity, in labor conditions, in politics, in contributing to the 

community and to the country. But the tools with which the Mexican-

American can participate have not always been at their disposal. The 

dominant society has rarely exerted itself to try to understand and 

respect the fact that the values and attitudes of the Mexican-American 

are different—not inferior, but different. 

Education, then, can give the Mexican-American the tools he 

needs, and, at the same time, enable the dominant society to under

stand and appreciate the differences that the Mexican culture brings. 

The value of education is apparent in many ways. Harward (1969), in 

a study of Mexican-American DVR clients in Arizona, reported that only 

18% of applicants for services from the Arizona Division of Vocational 

Rehabilitation had a high school diploma or better, as compared to 39% 

of a matched Anglo sample. Almost 16% of the Mexican-Americans, in 

contrast with 1.6% of the Anglos, reported they had fifth grade educa

tion or less. 

Heller (1966) concluded that discrimination in treatment of 

Mexican-American employees by Anglo-American employers was attributable 
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in part to the language barrier, which resulted in poor communication 

between the two. Lack of encouragement and lack of knowledge of oppor

tunity for possible advancement were a part of this language barrier 

which seriously limited the aspirations and achievement of Mexican-

American employees. 

Hernandez (1969) stated that, although Mexican-American parents 

do not understand the function of education, they realize, through 

their experiences, that their social position is determined to a large 

degree by the lack of the type of education essential to upward social 

mobility. They are ambitious for their children, and they do not want 

them to follow in their footsteps. The parents want to support the 

school systems, but they cannot, for the school is a foreign world—an 

Anglo world. It is foreign because of their inability to communicate. 

Broom and Schevky (1952) referred to the use of Spanish by 

Mexican-Americans as a persistent symbol and instrument of isolation. 

It contributes to retardation in educational and occupational achieve

ment. Lack of facility in English reduces the Mexican-American's 

social interaction with his Anglo-American counterpart, thus decreas

ing his opportunity to learn Anglo-American ways, and tending to return 

him to his earlier, more comfortable associations with his Spanish-

speaking family and friends. 

Education is important in many ways, socially and economically, 

and this present study was designed to find ways of making educational 

opportunities available to students of high potential. The biographi

cal approach seemed to be a valid way. 
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Indices of personality were administered to the sample, also, 

since the relationship of personality variables to the academic achieve

ment of Mexican-American students had not been studied extensively. The 

two indices selected for study were the Group Personality Projective 

Test and Rotter's Internal-External Scale. Both of these indices were 

objectively scored, and were untimed, so that each subject would experi

ence little difficulty with them. 

Both personality indices had been correlated with GPA, but not 

when the sample consisted of minority group members. The personality 

characteristics of the Mexican-American student may have an effect on 

his functioning in the school setting, and these two measures were in

cluded to examine that possibility. 

This study investigated the relationship of ALPHA scores and 

personality indices to the academic achievement of Mexican-American 

students. It investigated the effectiveness of ALPHA scores and per

sonality indices as compared to high school rank and American College 

Test scores in predicting academic achievement. It described the vari

ables in terms of factors that could be isolated through statistical 

techniques. The study posed the following questions: 

1. To what extent was the academic achievement of Mexican-American 

students predictable by the ALPHA scales and by the GPPT and 

I-E scores? 

2. Could the ALPHA scales and the GPPT and I-E scores predict 

academic achievement at the same level as high school rank and 

American College Test scores? 
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3. Could the variables be described and isolated in terms of 

common factors through the use of factor analysis? 

Hypotheses 

The following null hypotheses were tested: 

1. There will be no significant relationship between the academic 

achievement of Mexican-American students and their scores on: 

a) the ALPHA GPA scale. 

b) the ALPHA scientific career performance scale. 

c) the North Carolina Negro ALPHA GPA scale. 

d) the North Carolina Negro ALPHA IQ scale. 

the ALPHA family income scale. 

the ALPHA college attendance scale. 

g) the Anxiety-Producing Tension scale of the GPPT. 

h) the Need-State Activeness (Nurturance) scale of the GPPT. 

the Need-State Activeness (Withdrawal) scale of the GPPT. 

the Need-State Activeness (Neuroticism) scale of the GPPT. 

the Need-State Activeness (Affiliation and Psychosexual 
Needs) scale of the GPPT. 

the Need-State Activeness (Succorance) scale of the GPPT. 

m) the Total Score of the GPPT. 

the I-E Scale. 

2. There will be no significant difference between the multiple 

correlation using ALPHA scores and GPPT and I-E scores to pre

dict College GPA and the multiple correlation using high school 

rank and American College Test scores to predict College GPA. 



8 

The .05 level of significance was used for rejection of the 

hypotheses. 

Procedure 

Subjects used in the study were Mexican-American students who 

entered The University of Arizona as freshmen in the Fall semester of 

1969. The test battery was administered to 61 Mexican-American fresh

men during the Fall semester. The sample was identified through Span

ish surnames, but efforts were made to eliminate Spanish surnamed 

students who were not members of this minority group and to include 

members who did not have such an identifying surname. The test battery 

consisted of the following: 

1) ALPHA Biographical Inventory—a 300 item, multiple-choice 
instrument developed by IBRIC, untimed and self-administering. 

2) Group Personality Projective Test (GPPT)—90 stick figure draw
ings are used to provide partially structured situations, 
untimed. 

3) Rotter's Internal-External Scale—29 dichotomous items, untimed. 

During the Spring semester of 1970, the following information 

was obtained from student records at the Registrar's Office of The 

University of Arizona: 

1) College GPA, 1st semester. 

2) Rank in high school class. 

3) ACT scores. 

Permission was obtained from the sample to allow the investiga

tor to have access to the records. The sample was told that all infor

mation would be used for research purposes only and would be confidential. 
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The scores for each subject on the six ALPHA scales, the seven 

GPPT scores, and the I-E Scale were correlated with College GPA, 1st 

semester, to test Hypothesis 1. 

A step-wise multiple regression, with College GPA, 1st semes

ter, as the criterion, and the ALPHA, GPPT, and I-E scores as the pre

dictors was compared to the step-wise multiple regression, with College 

GPA, 1st semester, as the criterion, and high school rank and the ACT 

scores as the predictors, to test Hypothesis 2. 

A principal factors factor analysis, with Varimax rotation, 

was computed on the ALPHA scores, six GPPT scores, the I-E Scale score, 

College GPA, 1st semester, high school rank, and the ACT scores. Only 

those factors with an eigenvalue greater than 1.00 were retained and 

rotated. This criterion for retention and rotation has been desig

nated by Kaiser (1960) as meeting both the psychometric criterion of 

reliability and the psychological criterion of meaningfulness. The 

factor analysis was computed to further describe the variables. 

Statistical Procedures 

The Pearson Product-Moment Correlation was computed. The 

values of the correlations necessary to reject Hypothesis 1 were taken 

from Guilford (1956, Table D of Appendix B, pp. 538-539), with the ap

propriate degrees of freedom. 

A step-wise multiple regression, which added one variable to 

the prediction equation at a time, and thus provided a number of inter

mediate regression equations as well as the complete equation, was 

computed. Variables were added or dropped according to the statistical 
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significance of their contribution to the prediction of the criterion 

(Cooley and Lohnes, 1962, p. 35). Hypothesis 2 was tested by the F 

test of the significance of a difference between Multiple R's (Guilford, 

1956, p. 400). 

A principal factors factor analysis was also computed, with 

Varimax rotation, to further examine the variables used in the study. 

Definitions and Abbreviations 

Mexican-American students: those students with Spanish sur
names or who have been otherwise identified as belonging to this cul
tural group attending The University of Arizona. 

Biographical information: objective and subjective informa
tion concerning an individual's activities, experiences, environment, 
interests, attitudes, achievements, values, etc. 

Personality: as measured by the GPPT and the I-E Scale. 

Academic achievement: College GPA, 1st semester. 

ACT: American College Testing Program. 

ALPHA: ALPHA Biographical Inventory. 

BI: Biographical Inventory. 

DVR: Division of Vocational Rehabilitation. 

GPA: grade point average. 

GPPT: Group Personality Projective Test. 

h2: communality. 

IBM: International Business Machines. 

IBRIC: Institute for Behavioral Research in Creativity. 

I-E Scale: Rotter's Internal-External Scale. 

IQ: Intelligence Quotient. 

N: number of individuals in a sample. 
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NASA; National Aeronautics and Space Administration. 

NCN: North Carolina Negro. 

r: Pearson Product-Moment Correlation. 

R: multiple correlation. 

TRQ: Tension Reduction Quotient scale of the GPPT. 

Assumptions 

1. The Mexican-American subculture is homogeneous enough in 

terms of its characteristics to be identifiable as a discrete entity. 

2. GPA is a meaningful criterion of academic achievement. 

3. Restriction of range of the sample did not interfere 

seriously with the amount of variance on each of the variables. 

4. The reading level of the sample is sufficiently high that 

the instruments could be administered validly. 

Limitations 

1. The variables studied may not be the most important ones 

in studying the Mexican-American student. 

2. The Mexican-American student attending The University of 

Arizona may not be representative of Mexican-American students in 

general. 

3. The interpretation of the factor analysis may have to be 

conservative because of N limitations. 

Summary 

Chapter I provides an introduction to the problem studied in 

this research. The principal emphasis of the study was concerned with 
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the prediction of academic achievement among Mexican-American students 

using the biographical information approach (ALPHA). This instrument 

has been identified as being culture-fair, objective, and standardized. 

M. M. Chambers (1965) stated that we have a nationwide educa

tional policy. Its fundamental tenet is that every child and young 

person, without discrimination as to sex, race, religion, national 

origin or economic underprivilege, shall have access to educational 

opportunities to the maximum extent that he is capable of benefitting 

therefrom (p. 56). 

This study then is a part of the search to find non-intellective 

measures that can identify Mexican-American students of high academic 

potential. Education is essential if the Mexican-Americans are to make 

gains socially and occupationally. The Mexican-American students will 

benefit from the greater amount of education that they can receive, 

and the Anglo-American society will benefit from the increased under

standing and respect that they gain for this minority group and for 

the differences that this culture brings. 



CHAPTER II 

REVIEW OF THE LITERATURE 

This chapter contains a review of the literature pertinent to 

sections within the chapter which include: biographical information, 

development of ALPHA, the GPPT, the I-E Scale, and research on the 

academic achievement of Mexican-American students. 

Biographical Information 

Biographical information has been of interest to behavioral 

scientists for many years. It has been of great value in the predic

tion of future behavior. Henry (1966) stated that a truism of the 

behavioral sciences is that the best predictor of future behavior is 

past behavior. One type of questionnaire which has become increasingly 

useful as an evaluator of past behavior is the omnibus biographical 

inventory. Invariably it has been found to be the best single predic

tor of future behavior where the predicted behavior is of a total or 

complex nature. But very little effort has been devoted to understand

ing the real underlying meaning of biographical information measured 

in this way. Henry stated that the reasons why so little has been done 

are not difficult to understand: 

1) The explicit problem of enhanced predictive efficiency 
has been solved. For whatever their meaning might be, biograph
ical inventories work. 

2) Since the biographical questionnaire is conceived of 
as an extended standardized interview on paper, and since it 

13 
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samples all aspects of an individual's earlier behavior, it 
therefore partakes of all the former techniques for assessing 
past behavior. It therefore is tacitly assumed to be measur
ing the same things but doing a better job of it. This, how
ever, merely underscores the fact that little is known about 
the meanings derived from the former methods. 

3) Although the statistical tools have been available 
for analyzing biographical information, the task has, none
theless, appeared very costly and formidable. 

4) Aside from theoretical academic interest, there were 
no very persuasive reasons for tackling the program until a 
"predictive plateau" developed. It seems apparent now that 
increased efficacy and efficiency will occur only when we 
learn more about the causal relationships among predictive 
items (p. 248). 

Perhaps a "predictive plateau" has been reached, but the bio

graphical approach is still working, as well as or better than any 

other instrument. Studies determining why the biographical approach 

is so efficient have been few in number. Funds for determining why 

are not so readily available as funds for developing a questionnaire 

to predict a stated criterion. The first reason stated by Henry prob

ably is the most valid. In this pragmatic world, if it works, use it. 

Nielsen (1961) gave two reasons why biographical information 

has predicted diverse criteria so readily. The first is that bio

graphical items can be made so heterogeneous in nature that they touch 

on a multitude of factors. The second follows the "nurture" theory of 

personality, in that if an individual's behavior is shaped in any 

manner by his environment, or by his past life, then a knowledge of 

that environment or past life should be instrumental in predicting 

future behavior. 

According to Needham (1962), biographical inventories work be

cause they are composed of multiple-choice questions relating to the 
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incidents, feelings, opinions, interests, and attitudes that the indi

vidual has experienced. They are composed of questions which are more 

susceptible to empirical verification than personality inventories, 

and they have been very reliable and valid as predictive instruments. 

Starks (1968) found eleven factors in a factor analysis of a 

biographical inventory: Feminine outlook, leadership activities, 

economic security goal, parental dependence, middle-class orientation, 

reading, academic non-achievement, economic independence, social self-

confidence, health, and interpersonal dissatisfaction. 

Abe (1966) factor analyzed 87 items from a biographical inven

tory and nine indices of academic achievement. A total of 22 factors 

were found. Only two of these factors were academic achievement fac

tors. The single most necessary attribute for academic achievement 

was verbal ability. Abe concluded that no single measure is adequate 

to measure the many factors involved in academic achievement. More 

diverse instruments were needed, and the biographical approach seemed 

to be the most promising. 

Aleamoni (1964) factor analyzed eight biographical inventory 

scores with 54 other variables, including 22 scales derived from the 

Minnesota Multiphasic Personality Inventory. Seventeen factors were 

retained and rotated. The results showed very little overlap between 

the biographical scores and the Minnesota Multiphasic Personality In

ventory, indicating that they were measuring different characteristics 

of the sample. 

From studies like those cited above, greater understanding of 

the underlying meaning of biographical information has been achieved. 



16 

A great amount of research still needs to be done. The biographical 

approach has been too successful not to study all of its facets and 

possibilities. 

As early as 1928 (Koos, 1928), the value of the questionnaire 

was investigated. Koos analyzed 581 studies in education and found 

25%, or 143 studies, which relied either totally or partially upon a 

questionnaire. Based on predetermined criteria, Koos found only two, 

or 1.4% of these 143 studies, to be of little or no value. 

Biographical information has been used to predict diverse cri

teria successfully. Goldsmith (1922), Kornhauser and McMurray (1941), 

and Kurtz (1942) predicted the performance of salesmen. Bittner (1945) 

predicted college attendance or non-attendance. The Army (Adjutant 

General's Office, 1948) used a biographical information inventory in 

the officer retention program at the end of World War II, because it 

predicted the success of officers. Becknell (1928) predicted the suc

cess of YMCA secretaries. Ghiselli and Brown (1949) predicted the 

accident rate of taxicab drivers. Jenkins (1944) used biographical 

data to predict flight training performance. Schaefer and Anastasi 

(1968) and Anastasi and Schaefer (1969) used biographical information 

to identify artistic potential in adolescent boys and girls. Frey 

(1969) used biographical information as a predictive index of counselor 

career commitment. Schaefer (1969) found that the 165 item BI used in 

his study was the only instrument to be included in the four optimal 

test batteries in predicting adolescent creativity for both sexes and 

across diverse specially fields. 
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Biographical information has been used extensively in the pre

diction of the performance of scientists. Roe (19 51a, 1951b, 19 53) 

and Stein (1963) have both reported life history data for scientists 

which indicated that a basic factor in success in science was a feel

ing of apartness from others. All through life, the scientists showed 

a decided preference for a very limited social life. Albright and 

Glennon (1961), Taylor, Smith, Ghiselin, and Ellison (1961), Mullins 

and Groves (1962), Donald W. Taylor (1963), J. A. Chambers (1964), Buel 

(1965), Buel, Albright, and Glennon (1966), Cline, Tucker, and Anderson 

(1966), Taylor, Ellison, and Tucker (1966), Taylor and Ellison (1967), 

Tucker, Cline, and Schmitt (1967), and Ellison, James, McDonald, and 

Taylor (1968), among others, have used biographical information in the 

prediction of scientific performance. 

MacKenzie (1967) found that a biographical inventory could dif

ferentiate between students seeking candidacy for class office and 

non-candidates, between students giving table clinics at the Student 

American Dental Association and nonparticipants, and between students 

applying for summer research fellowships and nonapplicants. 

With the amount of success found in these diverse areas, the 

prediction of academic achievement using biographical information was 

an obvious step. Freeberg (1967) found, however, that the number of 

studies using the biographical approach to predict academic achieve

ment were few in number. He felt that this indicated that a "predic

tion plateau" had been reached, and that further theoretical work 

needed to be done to increase the efficiency of the instrument. 
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School administrators have been satisfied with the predictive power of 

their present indices, so have not seen the need to include further 

predictors. The studies that have examined the relationship between 

biographical information and academic achievement have had very posi

tive results. Early studies that predicted academic achievement in

clude those of Scott (1938), Asher and Gray (1940), Leaf (1940), and 

Bittner (1945). The studies by Hansen (1961) and Cline, et al. (1963) 

were described in Chapter I, and resulted in high cross validities. 

Siegel (1956) found that four scales (Action, Heterosexual 

Activities, Political Activities, and Dependence Upon the Home) of a 

ten scale biographical inventory correlated significantly with college 

grade point average. Kausler and Little (1957) obtained similar re

sults with the same inventory using, as the criterion, grades in psy

chology courses. 

Aiken (1964a) found that a biographical inventory had the 

highest correlation (.59) of all predictors with the criterion of GPA. 

The other predictors in this study were the Scholastic Aptitude Test— 

Verbal, Scholastic Aptitude Test—Mathematics, rank in high school 

class, and size of high school class. The multiple correlation in

creased from .553 to .684 when the biographical inventory score was 

included. 

Walberg (1969) found that climate and biographical inventories 

were equally efficient and highly significant in predicting learning 

criteria—three cognitive and three non-cognitive variables—which 

were objectively measured. The biographical inventory consisted of 
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twenty items from the Taylor and Ellison (1967) instrument. Walberg 

and Ahlgren (1970) found that a twenty-item biographical scale was the 

most potent predictor of social environment of learning variables. 

These results are surprising, because twenty-item BI scales that have 

reliability and validity are unusual. 

Starks (1968) found that BI factors were significant predictors 

of subject matter learning. They could produce a significant increase 

in prediction when used in addition to a measure of reading ability 

both in the total sample and in the high reading ability subgroups, 

but not in the subgroup of subjects with low reading ability. 

Nichols (1966) used four different instruments (the California 

Psychological Inventory, the Vocational Preference Inventory, an Ad

jective Checklist, and an experimental Objective Behavior Inventory) 

to predict first year college grades and extracurricular achievement 

on a sample of 1,013 National Merit Finalists. The best predictor of 

college grades was rank in high school class, followed by the nonintel-

lective achievement scales. The nonintellective scales added to the 

prediction of grades in a regression equation including high school 

rank and test scores. The best predictors of extracurricular achieve

ment were the nonintellective achievement scales. 

A number of studies at The University of Utah under the direc

tion of Calvin W. Taylor have also shown that biographical information 

was a powerful predictor of academic achievement. Unfortunately, 

these are unpublished reports and are not easily available, so the 

results have gone largely unnoticed. Among these are Taylor and Cooley 
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(1962), Bunderson, Rigby, and Taylor (1963), Taylor, Cooley, and Nielsen 

(1963), and Taylor, Nielsen, Cooley, and Ellison (1963). Another source 

of validation for the biographical approach are in unpublished theses 

such as those of Ellison (1960), Nielsen (1961), Needham (1962), Cooley 

(1963), and Aleamoni (1964). Each of these studies contributed in some 

way to the development of the biographical information inventory sub

sequently named ALPHA. 

Development of ALPHA 

The first study that led directly to the development of ALPHA 

was that of Ellison (1960). He wrote and compiled 527 biographical 

items, which were administered to 71 advanced graduate students in the 

physical sciences. Empirical keys were constructed to predict ratings 

of creativity, productivity, and the general characteristics of a suc

cessful scientist. An item alternative analysis was carried out and 

the resulting initial, or concurrent, validities were very high, rang

ing from .91 to .94. No cross validation was attempted because of the 

small sample size. The large number of items resulted from a desire 

to sample as many sources of potential variance as possible. 

Based on the results of the study by Ellison, a new form of 

the biographical inventory was constructed and administered as part of 

an intensive study of 107 scientists by Taylor, et al. (1961). This 

BI consisted of 300 items, all multiple-choice. Empirical keys were 

developed through an item alternative analysis to predict six criteria 

of success in science. As in the study by Ellison, the initial validi

ties obtained were very high for all six criteria and again cross vali

dation was not attempted because of the small sample size. 
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In both studies, the items that were keyed and retained for use 

in future research were somewhat arbitrarily selected. In other words, 

they were not identified strictly in terms of the usual statistical 

significance requirements. This was done with the conviction that a 

consistent relationship even in the low levels of validity across 

studies and samples was a better method of item selection in the long 

run than a statistically significant correlation in any one study. 

The typical correlations between the item alternative and the criterion 

on the items retained for future research tended to be rather low, 

ranging from .20 to .40 with a rather small percentage (never less than 

5%) of the sample choosing each alternative. The items so selected to 

form a longer combined test resulted in the high initial validities, 

even though each item alternative accounted for only a small percentage 

of the variance. Taylor and Ellison (1963) have described the BI, with 

its many items and alternatives, as an instrument "consisting of a 

great many little oars, with each oar pulling only slightly in the 

right direction. But, with all the oars in concert, a powerful pull 

is exerted (p. 5)." 

Form A Study 

Form A of the Biographical Inventory was constructed for ad

ministration to scientists employed by the National Aeronautics and 

Space Administration. The BI consisted of 300 multiple-choice items, 

predominantly of four or five alternatives. The items were subjec

tively classified into four sections: Developmental history - up to 

age 21; Parents and family life; Academic background; and Adult life 
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and interests. The items were heterogeneous in nature, because the 

biographical approach is not restricted to a narrow definition of bio

graphical experiences. 

According to Taylor and Ellison (1963), the biographical ap

proach should attempt to measure not only previous life history experi

ences (including past environmental effects on a person), but also 

assess the outcome or manifestation of the heredity-environment combi

nation personified in the individuals studied. Almost any trait, life 

history situation, experience, or self description that was thought to 

have some relevance to the problem was considered for inclusion if it 

could be cast into multiple-choice form. 

The multiple-choice format was used for a number of reasons: 

1) it was more adaptable to describe life history situations and ex

periences; 2) it was more acceptable to the scientists; 3) it permitted 

a more detailed analysis, which could be reduced to a lesser number of 

alternatives if the item analysis results so indicated; and 4) it pro

vided an opportunity to see if any non-linear relationships existed 

between the alternatives of an item and the criteria (Ellison, 1964, 

p. 13). 

Form A was completed by 357 research scientists. Criterion 

data were collected on six variables: official rating, creativity 

checklist, productivity checklist, publications and patents, G. S. 

level, and creativity rating. Cross validities ranged from .35 to .56, 

all of which were significant beyond the .01 level. 
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Form B Study 

Form B of the BI was constructed on the basis of the best items 

of the Form A study. Items with no predictive usefulness were elimi

nated and new items added. 

Form B was completed by 300 NASA research scientists, and data 

were collected on ten criteria: creativity rating, publications, pat

ents, G. S. level, knowledge of work, initiative, judgment, industry, 

reliability, and cooperation. Keys built to predict these criteria 

resulted in cross validities that were highly significant (ranging 

from .22 to .51), except for industry, reliability, and cooperation. 

Of these three, only the cooperation score was not significant at the 

.05 level. 

The most interesting finding in this study was that the scale 

developed from the Form A study to predict creativity had a cross 

validity of .47 with the creativity criterion measured in the Form B 

study. The Form B scale constructed on the basis of this sample had 

a cross validity of .46. So, the Form A scale retained considerable 

validity for a different sample of scientists in a research laboratory 

located in a different geographical portion of the country. The Form 

A key and the Form B key correlated .83 with each other. 

Form C Study 

Form C was constructed on the basis of the findings of Form A 

and Form B (Ellison, 1964), and was administered to 769 research sci

entists at a third NASA research center. Seven criterion measures 

were used: quantity of work, skill with people, creativity of work, 
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overall work performance, patents, publications, and G. S. level. The 

cross validities were all significant beyond the .01 level. 

The Form A and Form B creativity keys were also cross validated 

on this sample and resulted in cross validities that were significant 

beyond the .01 level for all the criteria, with the exception of pat

ents. The continued predictive power of the previous keys was a 

further indication of the reliability and validity of the biographical 

approach. 

Form C-l Study 

This study (IBRIC, 1968) was designed to use the Form C BI as 

a predictor of scientific success with newly hired NASA research sci

entists. After one year, criterion data were obtained on the perform

ance of these scientists. The scores from the keys previously built 

were correlated with the work performance measures. The form was ad

ministered to 622 research scientists. The cross validities ranged 

from .05 to .44, depending on the participating research center. There 

were differences in the data collection procedures, so there may be 

unreliability present in both the responses to the questionnaire and 

to the criterion measures. One year may also not be a sufficient 

length of time in which to evaluate the work of a research scientist. 

Forms D through Q 

Forms D through Q of the BI are all modifications of Form C. 

These forms retain many items from previous forms with some items 

especially written for that specific sample. The groups for whom 
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forms were built included: NASA, Richardson-Merrill, Ethyl Corpora

tion, North American Aviation, Dow Chemical, and Interlochen. The 

value of the biographical approach has been recognized by industry. 

Of more interest to this study are Form J, constructed for 

high school seniors and college freshmen, and administered at Duke 

University and Ohio University, and Forms L and M, administered to 

9th and 12th grade students in North Carolina. These forms are di

rectly related, almost identical, to ALPHA. 

ALPHA 

The North Carolina Talent Study (IBRIC, 1968) involved a strat

ified random sampling of 48 complete classes in 39 North Carolina pub

lic schools. The stratified random sampling was used to ensure a 

study population that approximated the total composition of the stu

dent bodies in grades 9 and 12 of the public school systems of the 

state. There were 10,321 students in the total sample, 8,321 being 

white, and 2,000 being Negro. Of the Negroes, 941 were male and 1,059 

were female. 

The Creativity Key score correlated .01 with race, .26 with 

rank in class, .22 with average GPA, .44 with College Board scores, 

and .25, .30 and .30 with three different IQ indices (California, Otis, 

and Henmon and Nelson). There were some differences when the validi

ties were computed for whites and for Negroes, but the investigators 

concluded that the results indicated that ALPHA was a culture-fair 

instrument. 
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This dissertation is, in a sense, a continuation of the studies 

reviewed in this section. The Mexican-American subculture in Arizona 

is presumably greatly different from the Negro subculture in North 

Carolina, so the results might not be as striking, although the evi

dence indicates that biographical scale scores hold up under quite 

different circumstances. 

GPPT 

The Group Personality Projective Test is concerned with assess

ing the amount of anxiety-producing tension, and the degree of active-

ness of certain psychological needs that are present in the individual 

at the time the test is taken. Cassell and Kahn (1961) stated that the 

underlying theory of the GPPT is that the human personality is assumed 

to be defined by cognitive and emotional activities which are distrib

uted in three separate and distinct layers: 

1) Outer layer—this is the mask which one wears in rela
tion to others. 

2) Middle layer—this is the mask one wears in relation 
to one's self. The GPPT is designed to assess this layer. 

3) Deeper layer—this layer consists of symbolic re
sponses based on emotional experiences and emotional scars, 
which responses may be continuously reinforced through some 
form of redintegration or other psychological processes (pp. 
23-24). 

Underlying the theory of psychological projection is the notion 

that the subject brings within himself to the testing situation the 

cumulative effects of all his life experiences, and that these effects 

at any given moment are measurable. Those needs which are presently 

satisfied remain dormant, while those that are active or unsatisfied 
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are continuously striving for satisfaction. The more active the need 

for the moment, the greater the striving for satisfaction. 

Through the stick figure drawings used in the GPPT, partially 

structured (vaguely meaningful) situations (from the subject's view

point) are provided; so that the subject tends to rely on self-active 

need-tension areas to complete the structuring (meaningfulness) in 

selecting a response. Through this process of tempering responses by 

need activity, the subject depicts the current need status of the 

middle layer of his personality. 

Kahn and Cassell (1957) validated the Total Score by use of 

multiple discriminant analysis to discern with optimum weights between 

typical and atypical (prison subjects) individuals (R = .523). Sepa

rate norms were indicated and have been developed for typical Latin 

and Anglo subjects, as well as for atypical or delinquent youths 

(Cassell and Kahn, 1961). 

Cassell and Braucle (1959) found that 50 selected high school 

seniors could fake poorer personality patterns on all part scores but 

one (Neuroticism Needs) and on the Total Score. The inability to fake 

a better Total Score indicated that the GPPT could not be faked to 

indicate a better or less disturbed personality pattern than is actu

ally present. Braun (1967) reported contrary results when he tested 

the ability of two groups of college students to improve their scores 

on the GPPT. The results suggested that subjects were able to "fake-

good" successfully. Both the general level of intelligence and so

phistication, however, need to be high to do so. Braun's subjects 
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were told, "The aim is not necessarily to be honest and forthright, 

but rather to impress favorably those who might see the test results." 

Cassell and Harriman (1959), making a comparative analysis of 

scores on the GPPT for neuro-psychiatric patients, Federal reformatory 

prisoners, and varying groups of typical subjects, found that the GPPT 

could be used for differentiating with both statistical and practical 

significance between individuals and groups of typical and deviant 

personality patterns, but with little practical significance between 

neuro-psychiatric patients and Federal prisoners. The GPPT scores 

were more homogeneous for neuro-psychiatric patients than for Federal 

prisoners. The GPPT scores showed more serious disturbances for the 

neuro-psychiatric patients than for the Federal prisoners. 

Cassell and Childers (1963) tested 45 varsity high school foot

ball players and compared their GPPT scores with norms for that age 

group. The GPPT Total Score and the part scores were in the normal 

range for typical high school students. They concluded that football 

players were not different from their peer group in terms of tension 

and needs. 

Cassell and Haddox (1961), in a study of 200 9th grade students 

at two Phoenix, Arizona, high schools, reported a correlation of .319 

between the GPPT Total Score and GPA. They concluded that the test 

could be used effectively for determining the presence of undesirable 

personality dynamics which might interfere with effective learning of 

reading skills and educational development. 

Cassell and Kahn (1961), with a sample of 300 high school stu

dents, found that the TRQ, Neuroticism Needs, Affiliation and 
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Psychosexual Needs, Succorance Needs, and the Total Score had signifi

cant validity coefficients with GPA. The students having high tension 

and poorer personality adjustment scores tended to have the lowest 

GPA's. 

The I-E Scale 

Since the development of the I-E Scale by Rotter, Seeman, and 

Liverant (1962), a number of people, studying a diverse number of sub

jects, have researched the instrument. The I-E Scale measures the ex

tent to which a person is controlled by himself or by his environment. 

Ladwig (1964) found that I-E is very lowly related to intelligence. 

Rotter (1966) found that sex differences were minimal in internal or 

external control. Cellura (1966) found that parents of more external 

children have significantly lower educational levels. This finding 

indicated that Mexican-American children should score higher on the 

external control variable. Battle and Rotter (1963) found that those 

groups whose social position is minimal due to ethnic, economic, or 

social class tended to score higher in the external direction, which 

was also an indication that Mexican-American students would score 

higher on that variable. 

Feather (1967) indicated that upper level college students 

were more internally controlled than lower level ones. Lichtenstein 

and Keutzer (1967) reported that adults were more internally controlled 

than younger people. They concluded that control is a function of age, 

and the freshmen in this sample could be expected to score higher in 

the external direction than upper-classmen. 
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Gore and Rotter (1963) found that internally controlled Negro 

students in a Southern college professed more willingness to partici

pate in civil rights activities than did externally controlled Negro 

students. 

Efran (1964) found that internally controlled individuals were 

more concerned with their abilities and failures than were externally 

controlled ones. His study agreed with Rotter's (1966) theory that 

externals have less need to repress failure than internals since the 

externals accept external factors as responsible for their failures. 

Franklin (1963) obtained significant correlations between I-E 

scores and fifteen of seventeen achievement motivation variables, such 

as early attempts to investigate colleges, and time spent doing home

work. Rotter and Mulry (1965) showed that internals were more in

volved under skill conditions than chance ones. Getter (1966) found 

that internals were less conforming, less dependent, less suggestible, 

and more resistive to subtle influence attempts. 

Hjelle (1970) stated that, although no previous investigations 

have reported significant associations between Rotter's I-E and aca

demic achievement, it seemed a logical extension of the perceived 

locus of control dimension that internals would manifest more achieve

ment-striving behavior than externals, who feel that they have little 

control over their environment. Hjelle found only marginal support 

for this prediction on a sample of 139 students at Villanova Univer

sity. 

Jessor, Graves, Hanson, and Jessor (1968) found no significant 

differences between males and females on the I-E Scale, the means 
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being 6.4 for males and 5.6 for females. They also found no signifi

cant differences among Anglos, Spanish-Americans, and American Indians 

on the I-E Scale, with the means being 6.3, 5.9, and 5.5 respectively 

(p. 299). The sample was 89 high school students, and the scale was 

scored in the external direction. The study was conducted in an un

named community, so comparisons with that community and a community in 

Arizona are difficult. The authors do state that the community is in 

the Southwest, and rural, which would account for the lack of Negroes 

in the sample. They concluded that the I-E Scale failed to show the 

expected relationships and was a predictive failure. 

I-E appears to be a mystifying variable. The expectations that 

one would have from reading the theoretical position, and the results 

from some of the experiments do not seem to be verified by the actual 

results that have been obtained from the field. 

The Academic Achievement of Mexican-American Students 

Carter (1970) stated that schools very consciously attempt to 

teach the dominant culture to all children and especially to ethnically 

distinct groups. In fact, the curriculum is merely a reflection of the 

dominant culture as defined by and found in the school. A number of 

methods are used by educational institutions to test or sample the 

degree to which an individual or group has internalized the culture 

taught. These methods include all forms of achievement tests, IQ or 

mental maturity tests, as well as less formal, more subjective meas

ures in the form of grades. 
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Carter (1970) further stated that there have been literally 

hundreds of studies comparing Mexican-American group achievement 

scores to those of Negroes and Anglos, or to their own individual 

"capacity" as measured by various psychometric instruments. Mexican-

Americans as a group fail to achieve well on standard tests of aca

demic achievement, and they do not do as well as their Anglo counter

parts in the more subjective evaluations of achievement. The GPA of 

the Mexican-American group is generally lower than that of the Anglo 

group. 

Hernandez (1969) stated that the Anglo-American attitude to

wards education is quite different from that of the Mexican-American. 

To the former, school is not only a necessity, it plays an integral 

role in the development of the individual. Anglo-American education 

is a joint venture between the home and the school. 

To the Mexican-American, school is not an extension of the 

home. In the traditional patriarchal pattern of the Mexican-American 

home, the lessons and guidance required for personal growth and charac

ter building are provided within the family unit. The school's prov

ince is development of competence. Because of the inability of the 

Mexican-American parent to communicate in English, there is conflict 

with the school and its staff. The feelings that go with such con

flicts are then transferred to the children, and this situation places 

the children in the middle of a contest between two authorities. 

Hernandez (1969) went on to list handicaps which any Mexican-

American youngster has and which narrow his avenues to successful 

achievement in the classroom. Among these are: 
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1) A limited familiarity with the English language. 
2) A poor self-image. 
3) A lack of motivation. 
4) An absence of awareness on the part of teachers of his handi

caps and cultural differentiation. 
5) A minimum amount of communication between his school and his 

home. 
6) Poor scores on tests that do not take into account the dif

ferences in his cultural background. 
7) Having parents who lack a real understanding of what his 

environment is like. 
8) Poor preparation for the demands school will make on him 

(P. 29). 

Henderson (1966) reported that the rural Mexican-American youth 

tended to associate only with persons within his own group, thus fur

ther limiting his cultural experience. Forbes (1967) stated that in 

many rural areas of the Southwest, most Mexican-American adults could 

be described as belonging primarily to the culture of Northern Mexico. 

The Spanish language is still favored over English in the homes. Often 

the young Mexican-American student entering a completely "Anglo type" 

school is torn between the culture of his parents and the middle-class 

orientation of the classroom. 

Anderson and Safar (1969) found statistically'significant'differ

ences in IQ scores for rural Mexican-American and Anglo students. In 

a study in rural New Mexico, they found that 55% of the Anglo students 

had high level IQ scores, 18% had median level scores and 27% low level 

scores. For the Spanish-American pupils, the high level, median level, 

and low level percentages were 33, 26, and 46, respectively. 

Grebler (1967) found that the mean educational attainment of 

Mexican-Americans in Texas varied from 8.7 grades in Beaumont to 3.9 

grades in Brownsville in 1960. 
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Soderstrom (1967) in a study of Mexican-American migrants in 

Idaho, found that the migrants had a dropout rate four times greater 

than the Idaho statewide average. Soderstrom indicated that the char

acteristics of migrants which might cause the dropout problem were 

limited cultural environment, high mobility, and language difficulties. 

Sheldon (1961) indicated that Mexican-American senior high school stu

dents in Los Angeles were more likely to drop out than were students of 

other ethnic groups. 

Mayeske (1967) stated that achievement was highest for Mexican-

American students when English was spoken in the home. The use of a 

language other than English detracted from the achievement of the 

youth. 

Mayeske examined three aspects of student maturation and atti

tude in relation to achievement: 1) the student's interest in school 

and the persistence of reading outside the school; 2) the students' 

self-concept, especially with regard to learning and success in school; 

and 3) the students' sense of control of the environment. He found 

that the attitudinal item most highly related to achievement test 

scores at all grade levels was students' belief in their ability to 

control or influence their environment. The differences in achieve

ment associated with the belief in one's ability to control his envi

ronment remained even after differences in home background were taken 

into account. 

From Mayeske's findings, I-E should be an important factor in 

the academic achievement of Mexican-American students. Mayeske sug

gested that for children who have experienced an unresponsive 
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environment, a change in their ability to influence their environment 

might lead to increased achievement. 

Henderson and Merritt (1968) showed that low-potential children 

came from larger families than did high-potential children. They sug

gested that mothers who have more children to care for spend less time 

interacting with any one child. Such an experiential deficiency would 

help to explain why many Mexican-American children come to school with 

little linguistic ability in either Spanish or English. With respect 

to quality and quantity of interaction between children and adults, 

mothers of high-potential children were found to have significantly 

more formal education than did mothers of the contrasting group, while 

fathers did not differ on this variable. 

The extended family is a characteristic of the Mexican-Americans. 

Harward (1969) found that, in her sample of Mexican-Americans seeking 

rehabilitation services, one-fourth had family groups consisting of 

eight or more in the household. Most of them also had many relatives 

in the immediate neighborhood who visited frequently. With regard to 

vocational rehabilitation, the most significant consequence of the ex

tended family was the prevalent opposition by an individual to moving 

away from the area where his family lived. 

Henderson and Merritt (1968) refuted the common assumption that 

children from families that are "most Mexican" in their behavior and 

outlook will have the most difficulty in school. Children from fami

lies recently arrived from Mexico were no more common in the low-

potential group than in the high-potential group. High-potential 
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families also had as much contact with Mexico as families in the con

trasting sample. Since high-potential children significantly out-

scored low-potential children on a test of Spanish vocabulary, high-

potential families appeared to participate more fully than the families 

of low-potential children in both Anglo-American and Mexican culture. 

This again indicated, for the high-potential group, the greater avail

ability of experiences which facilitate intellectual development. 

Gordon (1968) found that a number of home-related factors were 

associated with achievement. The same factors were related to both 

Anglo and Mexican-American school performance, although the degree 

varied. These factors include the following: 

1) Parental aspirations for pupils' educational attainment. 
Of particular importance among the Mexican-Americans were 
the mother's aspirations. 

2) Pupil attitudes and values. 
3) Language spoken at home. The exclusive use of English 

contributes consistently and positively for Mexican-
American pupils at all grade levels. 

4) Family economic level, which contributes less to the per
formance of both ethnic groups than does family educational 
level (pp. 134-135). 

Coleman (1966) found that Mexican-American children strongly 

desired to stay in school, be good students, and attend regularly. 

They planned to go to college less commonly than Anglos, but still 

held high occupational aspirations. They seemed to be slightly more 

self-deprecating than Anglos and Negroes, and they indicated feelings 

of poor ability to control their environments. 

There are many reasons why Mexican-American students do not 

achieve in school to their potential. Carter (1970) stated that many 

Mexican-Americans reject institutional endeavors. They may be openly 
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hostile to the school and what it teaches, and they may find the cur

riculum irrelevant. Many reject the best efforts of the institution 

by removing themselves mentally in the intermediate grades and physi

cally at the earliest possible moment. Such rejection builds up the 

frustration of the teachers and often results in covert dislike. 

Teachers, being human, tend to blame the student for his failure to 

"learn" what they "teach." Many teachers demonstrate no real know

ledge of the influence of culture on children's personality and be

havior . 

One way of combatting this problem has been to assign Mexican-

American teachers to schools with predominantly Mexican-American chil

dren. The assumption is that, having gone through a similar life 

pattern, Mexican-American teachers understand the Mexican-American 

students and are the best possible role models for these students. 

The Colorado Commission on Spanish-Surnamed Citizens (1970) stated 

that, given equal academic or even lower academic qualifications, the 

Spanish-surnamed teacher applicant deserves special consideration for 

employment in schools with large Mexican-American student populations 

because of two special qualifications he possesses: 1) his example or 

presence in the school can encourage Spanish-surnamed students, and 

2) his ability to understand and give special counsel to many Spanish-

surnamed students. 

On the basis of observations of Mexican-American teachers and 

interviews with students, Carter (1970) questioned the assumption that 

Mexican-American teachers would be accepting and understanding of their 
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own group's children. He stated that Spanish-surnamed teachers gener

ally subscribe to the views of Anglo teachers. Mexican-American and 

Anglo teachers appear to be equally effective or ineffective with 

Mexican-American children. The ability to understand, to accept, em

pathize with, and constructively cope with individual and cultural 

diversity are the characteristics needed by the successful teacher. 

Hernandez (1969) listed the following suggestions for teachers 

who wished to work more efficiently and effectively with Mexican-

American students: 

1) The teacher should determine the reading, spelling, 
and reasoning levels of his Mexican-American students. 

2) Most Mexican-American youngsters have, by the eighth 
grade, developed defense techniques that allow them to func
tion adequately in most classroom situations. Despite their 
adequacy, the teacher must not be deluded into thinking such 
students are able to apply what they learn. 

3) A teacher must develop with the established curri
culum a program meaningful to Mexican-American students. 
Such a program will stimulate the children to participate 
orally in the material they are being taught,. to summarize 
what they have learned, and to discuss key words and con
cepts . 

4) It is almost inevitable that the teacher will face 
the question of control. Knowledge of the Mexican culture 
should indicate that these children generally respond best 
to a disciplined situation with overtones of formality. 

5) A matter which could lead to complete breakdown of 
communication between the teacher and his Mexican-American 
students is the "embarassment" of the child by the teacher. 
When a teacher finds it necessary to discipline by heaping 
guilt on a student, he should never do it in front of the 
student's peers. 

6) Many Mexican-American children develop a negative 
self-image which comes from too many experiences of fail
ure. A teacher must create opportunities for these stu
dents to achieve. 

7) The positive approach must be used rather than 
those approaches that immediately punish for lack of con
formity . 
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8) A teacher should take advantage of those experiences 
the Mexican-American youngster has outside of school to build 
concepts, to illustrate, to relate. These youngsters are not 
culturally disadvantaged; they are culturally different. 

9) Teachers approaching the parents of these children 
must be aware of their limitations with the English language, 
ignorance of school procedure, and the mysteries of teaching. 

10) Established curricula should be expanded to include 
the culture, heritage, and other contributions of the Mexican 
and Mexican-American to the American scene. 

11) A teacher must go into the community and get ac-
acquainted with and participate in community functions. Know
ledge of the students' background and experience can only be 
gained in this way (pp. 35-38). 

Hernandez does not state that a teacher should be of a given 

race or ethnic origin to work effectively with Mexican-American stu

dents. The teacher must do more, however, than sit in the classroom 

and expect that this will be sufficient. Empathy and understanding 

are as important as teaching methods if the teacher is to do an ade

quate job. 

Both Carter and Hernandez stated that the Mexican-American 

student has more difficulties academically than the average. They 

also stated that there is more than one way of improving this situa

tion. The most obvious is to change the attitudes of the Mexican-

American student so that he can compete with the Anglo students. More 

difficult to realize is that the academic environment can be changed 

to meet the needs of the student. The only real solution, however, 

lies in the cooperation of the student, the teacher, and the family 

working together to meet academic and occupational objectives. 
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Summary 

This chapter has reviewed research on the variables with which 

this study is concerned. The literature on biographical information 

suggested that this approach should be successful in finding comple

mentary or alternate means of identifying Mexican-American students of 

college potential. ALPHA has an impressive backlog of research per

formed in industrial, governmental, and educational settings that indi

cated its use as a predictor. If it is culture-fair, then ALPHA will-

have many advantages, and should be used more widely. Extensive riorm-

ing and validation will have to be done on other cultures. This study 

may provide some of that information. 

The GPPT is still largely an unknown quantity. It has shown 

some promise, but the amount of work done on it is limited. Person

ality characteristics of Mexican-American students should have some 

importance in their academic achievement, so this variable was also 

tested in the study. 

Internal-External control has been extensively researched. 

According to the theoretical position, the Mexican-American students 

should score high in the external direction. Externally controlled 

individuals do not achieve as well as internals. Age may be a factor 

in this variable, also. 

Mexican-American students have not done well academically in 

the past. Whether this is due to bilingualism, lack of acculturation, 

lack of understanding on the part of the teacher and school, or the 

students' indifferent attitude towards school was not the concern of 
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this study. The purpose of this study was to examine certain variables 

which could be correlates of academic success so that these character

istics could be measured in other students, and so that such measure

ments may be used in selecting students for college admission. 

Anderson and Smith (1969) stated that disadvantaged youth often 

fail to perceive a meaningful relationship between the activities of 

school and their future expectations. There is an inverse relation

ship between poverty and educational level. If the Mexican-American 

students do not obtain an adequate education, they and their children 

will continue to suffer the problems of underemployment or unemployment 

in the future. What may be an educational problem now (inadequate edu

cation for minority groups), will become ultimately the responsibility 

of vocational rehabilitation or welfare. 



CHAPTER III 

METHOD OF PROCEDURE 

This chapter is concerned with the procedures followed by the 

investigator in the collection and the analysis of the data. Included 

in this chapter are the instruments with which the data were collected, 

the criterion selected for use, and a methodological question concern

ing the N required for factor analysis. 

Sample 

The sample consisted of 61 Mexican-American students who ma

triculated as freshmen at The University of Arizona in the Fall of 

1969. There were 26 males and 35 females in this sample. The data 

analysis did not separate the sexes into sub-samples, because the 

sample was small and because Abe (1963) demonstrated that keys built 

on one sex cross validated on the other sex at the same level or 

slightly higher than keys built and cross validated on the same sex. 

This finding should hold whenever the biographical inventory questions 

are applicable to both male and female students and are not written 

specifically for a particular sex. 

The total population of freshmen Mexican-American students at 

The University of Arizona in the Fall of 1969 consisted of 312 students. 

Their names were compiled, with 'addresses and telephone numbers, by 

the staff of the New Start Program, and Talent Search (both of these 

42 
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programs were involved in making higher education more possible for 

minority group students), and by the Registrar's Office of The Univer

sity of Arizona. Each of the students was called by Mexican-American 

staff members of New Start or Talent Search, and informed of the pur

pose of the study, and of a time and place where he could participate 

in the study. Each non-respondent was called a second time by these 

workers. 

Those not responding to the telephone calls were then sent a 

letter informing them of the purpose of the study and of a time and 

place where they could participate. A second letter was sent to all 

continuing non-respondents. Finally, the materials used to gather the 

data, with an explanation of how to fill them out, and a stamped, ad

dressed return envelope were sent to continuing non-respondents. In 

short, every method was tried to reach the students. 

While a bias may have been built into the sample because it was 

composed of volunteers, this bias could be offset by the increased re

liability of the responses of the voluntary subjects to the measuring 

instruments. Had the students been forced to participate, they might 

have answered the questions in a random fashion, not being particularly 

interested in them or in the study. Because they were interested, 

their responses should reflect more closely their own attitudes, inter

ests, and opinions. 

With regard to the accuracy of self-report, Walsh (1967, 1968, 

1969) found that neither the interview nor the questionnaire nor the 

personal data blank elicited more accurate self-reporting than any 
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other in collecting data which were verifiable. This finding was shown 

for both sexes and under conditions which provided an incentive to dis

tort. 

Criterion 

The criterion selected for this study was the first semester 

grade point average (GPA). Each student in the sample gave permission 

for the investigator to examine his academic records. The Registrar of 

The University of Arizona made these records available to the investi

gator. These data were collected during the Spring semester of the 

1969-1970 academic year. Also collected from the academic records were 

the students' rank in their high school class, and the students' ACT 

scores. ACT scores were not available for seven of the students, so 

the N for the ACT scores was 54. Rank in high school class was not 

available for one student, so the N for that variable was 60. 

GPA was recorded on a five point scale, so that a grade of A = 

4.00, B = 3.00, C = 2.00, D = 1.00, and F = 0.00. This is not the pro

cedure used at The University of Arizona, where A = 1.00, B = 2.00, 

etc. The change was made to keep the sign of the correlations posi

tive. 

Appendix A contains the means, standard deviations, N, and 

range of scores for the sample for all the variables used in this 

study. The mean of the GPA variable is 2.078, with a range of 0.000 

to 3.954. This indicated that there was no restriction of range, with 

the mean being representative of college freshmen. 
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GPA has been criticized as being an inappropriate criterion, 

and it may be unreliable. As Deutscfy et al. (1967) pointed out, edu

cational attainment, to the degree that it reflects social inequities 

rather than intrinsic merit, might be considered culturally unfair. A 

possible solution is the elimination of unequal learning opportunities, 

which could remove the bias in the criterion. If there were equal 

learning opportunities for all, then there would be no need for this 

study. 

Brogden and Taylor (1967) listed four sources of bias that 

could affect the criterion: 

1) Criterion deficiency—omission of pertinent elements from 
the criterion. 

2) Criterion contamination—introducing extraneous elements 
into the criterion. 

3) Criterion scale unit bias—inequality of scale units in 
the criterion. 

4) Criterion distortion—improper weighting in combining 
criterion elements (p. 82). 

Aiken (1964b) stated that academic evaluation is not a totally 

objective procedure and college grades are not fixed or immutable, but 

have different meanings under different sets of conditions. There is 

great variability in grading practices among instructors of the same 

subject, among departments or subject matter areas, and even among 

instructors and departments combined across years. 

Astin (1964) stated that one distinguishing characteristic of 

a criterion which is seldom mentioned in the literature is its essen

tially ecological nature. A criterion variable usually refers to a 

relationship between the person and his environment. 
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In a review of the literature that studied the relationship 

between college grades and adult achievement, Hoyt (1965) concluded 

that college grades bear little or no relationship to any measures of 

adult accomplishment. Hoyt cited studies by Jones (1946), Cole (1961), 

Martin and Pacheres (1962), Richards, Taylor, and Price (1962), Harmon 

(1963), and Pallett (1965), among others, to support his statement. 

GPA may be a biased criterion, and it may not relate to the 

environment. But it still has importance as an indicator of academic 

achievement. Its bias and perhaps its irrelevance indicate that this 

criterion will be more difficult to predict, because the bias should 

result in more error variance and less common variance. If a predictor 

correlates only with the error variance, then it will not stand up 

under cross-validation. 

Instruments 

The following research instruments were completed by the 61 

subjects. All of the instruments were untimed, and were to be filled 

out by the subjects at their own speed. Their responses were recorded 

on answer sheets or on the instruments themselves. Instructions were 

printed on the cover sheet of each instrument, and the subjects were 

allowed to ask questions if they did not understand a statement, or 

did not understand how they were to respond. 

1) ALPHA Biographical Inventory (IBRIC, 1968)—a composite 

instrument made up of 300 multiple-choice items in which an individual 

describes himself and his background. The items include a wide variety 

of questions about childhood activities, experiences, sources of 
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derived satisfaction and dissatisfaction, academic experiences, atti

tudes and interests, value preferences, and self-description evalua

tions. Each type of scoring of the inventory is a process of measuring 

an individual's life history in terms of the degree of relevance for 

the particular criterion performance in mind. 

The reliability coefficients for ALPHA have ranged from .82 to 

.91 (IBRIC, 1968). Alpha is untimed, but the average completion time 

is 1 hour and 40 minutes. 

2) The Group Personality Projective Test (Cassell and Kahn, 

1961)—designed to assess the amount of anxiety-producing tension and 

the degree of activeness of certain psychological needs present in the 

individual at the time of testing. It has incorporated both the objec

tive features of a factorially pure test battery and the clinical 

features of personality projection and depth analysis. The Total 

Score on the GPPT discerns reliably between unselected groups of indi

viduals and both the neuro-psychiatrically and delinquency prone in

dividuals. The test is not readily fakable and it can be administered 

effectively to relatively large groups at a time, permitting the study 

and understanding of certain human behavior patterns. 

The GPPT consists of 90 items, with five alternatives each. 

The respondent sees a stick figure with each question and is to re

spond to the question according to how he interprets the behavior of 

the stick figure. The test is untimed, and takes about 40 minutes to 

complete. The test-retest reliability for high school students on 

the Total Score is .85. The reliability reported for other groups, 
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such as delinquent youth and neuro-psychiatric patients, is consider

ably lower, being .59 on odd-even reliability for neuro-psychiatric 

patients on the Total Score. 

3) The I-E Scale (Rotter, 1966)—based on Rotter's hypothesis 

that control is a generalized expectancy which operates in a number of 

behaviorally related situations. Control operates in the following 

ways: 

1) the individual who has a strong belief that he can 
control his own destiny is likely to (a) be more alert to 
those aspects of the environment which provide useful in
formation for his future behavior; and (b) is more likely 
to take steps to improve his environmental condition. 

2) internally controlled people place greater value on 
skill or achievement reinforcements. This would mean that 
internally controlled individuals depend upon their own 
skills to a greater degree, rather than external factors, 
and are more achievement oriented. 

3) the more internally controlled person is likely to 
be resistive of attempts to influence him (p. 25). 

The I-E Scale is composed of twenty-nine forced choice item 

pairs, with six of the items being fillers, which are not scored as a 

part of the scale. Each item pair contains a statement expressing 

belief in external control, and a statement of belief in internal 

control. The item pairs are equated for social desirability. The 

I-E Scale usually does not exceed 15 minutes of test time. 

Test-retest reliabilities ranged from .60 to .78 for a one 

month interval, .43 to .84 for a two month interval (Rotter, 1966), 

and .72 for a one year interval (Hersch and Scheibe/ 1967). 
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V 

Data Preparation 

After the instruments had been completed, the answer sheets 

were scored and then rescored by someone other than the original 

scorer. The criterion data, high school rank, ACT scores, and the 

scale scores were posted on a layout sheet, with the figures verified 

from the original data. The layout sheet was taken to The University 

of Arizona Computer Center, where IBM cards were punched and verified. 

A duplicate deck of IBM cards and a listing of the cards were also 

obtained. The listing was checked against the original layout sheet, 

and corrections made in both sets of cards. One deck of IBM cards was 

sent to The University of Utah Computer Center for data analysis. The 

original deck was retained for safety purposes. 

Scales 

The responses to the instruments were scored on the following 

scales: 

1) ALPHA—each of the following scales has items that key either 

positively or negatively. Each item may have more than one alterna

tive that is scored. An alternative is keyed if it had a significant 

correlation with the criterion for which the key is named. (For a 

complete description of this procedure, see Ellison, 1960, 1964). The 

respondent's score is the number of his positive responses minus his 

negative ones. A constant was added to eliminate negative numbers. 

A) ALPHA GPA—composed of 80 positive items, with 98 alterna

tives keyed, and 79 negative items, with 112 alternatives keyed. 

This scale was built on a sample of 1,525 females and 1,439 males 
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at Ohio University. Cross validities for this key in predicting 

academic performance were .60 for females and .58 for males on 

that sample. As reported in Appendix A, the mean for the sample 

in this study was 108.984, with a range from 79 to 149 (the con

stant added to each of the ALPHA scales was 100, so this range 

could be read as -21 to +49). 

B) Scientific career performance—composed of 41 positive 

items, with 48 alternatives keyed, and 19 negative items, with 23 

alternatives keyed. This scale resulted from the studies done for 

NASA (Form A, Form B, and Form C studies) and previously referred 

to in Chapter II. The present sample had a mean of 102.967 on 

this scale, with a range from 90 to 117. 

C) North Carolina Negro GPA—composed of 50 positive items, 

with 60 alternatives keyed, and 74 negative items, with 121 alter

natives keyed. This scale resulted from a sample of 885 Negroes 

in the North Carolina Talent Study (IBRIC, 1968). The present 

sample had a mean of 110.787 on this scale, with a range from 78 

to 139. 

D) North Carolina Negro IQ—composed of 42 positive items, 

with 47 alternatives keyed, and 55 negative items, with 66 alter

natives keyed. This scale resulted from a sample of 846 Negroes 

in the North Carolina Talent Study (IBRIC, 1968). The present 

sample had a mean of 113.377, with a range from 91 to 129, on this 

scale. 
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E) Family income—composed of 80 positive items, with 107 

alternatives keyed, and 92 negative items, with 127 alternatives 

keyed. This scale was developed on a sample of 4,059 students, 

both white and Negro, from the total sample of the North Carolina 

Talent Study (IBRIC, 1968). This present sample had a mean of 

102.574 on this scale, with a range from 71 to 128. 

F) College attendance—composed of 64 positive items, with 81 

alternatives keyed, and 66 negative items, with 101 alternatives 

keyed. This scale was developed on a sample of 2,484 students, 

both white and Negro, from the total sample of the North Carolina 

Talent Study (IBRIC, 1968). The present sample had a mean of 

106.607 on this scale, with a range from 79 to 135. 

2) GPPT—there are seven scales for the GPPT. The keys have been 

predetermined and an individual's score is the number of responses 

that have been made to particular alternatives of the questions. The 

first scale, Tension Reduction Quotient, is the result of a combina

tion of keys for happiness and dejection. The Total Score is a 

weighted sum of the first six scales. 

A. Tension Reduction Quotient (Cassell and Kahn, 1961)— 

provides a measure of the percentage of negative feelings projected. 

The actual number of negative feelings is not nearly as important 

as the ratio of negative feelings to total number of feelings pro

jected (positive and negative combined). Some tension is desir

able and essential to keep the individual within the bounds of 
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cultural mores. It is normal to project from 12% to 25% of nega

tive feelings. Negative feelings in excess of 3 5% should be con

sidered as an indication of poor mental health. This sample had 

a mean of 36.049, with a range from 17 to 75, so this would be an 

indication of poor mental health. The score is computed as follows 

TRQ 100 Dejection 
Happiness + Dejection 

B) Need-State Activeness (Nurturance)—this score is indica

tive of a need to play a father role. The score measures the 

individual's inclination to give aid to others and to provide 

initiative in leadership or guidance. Where the score is high 

(13 and above for Mexican-Americans), there is a tendency for the 

individual to emphasize his own ideas in connection with the 

activity of others; while, where the score is low (6 or below), 

there is a strong inclination on the part of the subject to avoid 

personal responsibility in relation both to self and to others 

(Cassell and Kahn, 1961). The mean of this sample was 9.312, with 

a range from 4 to 15, so on the average, the sample fell within 

the normal bounds. 

C) Need-State Activeness (Withdrawal)—indicates need to es

cape or run away from the situation or activity, and to avoid 

personal responsibility. A high score (17 or above) in this area 

indicates a general unwillingness to participate in the activity 

of others, and an avoidance of personal responsibility either for 

himself or for others. Where the score is low (10 or below), it 
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indicates either an over-willingness on the part of the subject to 

assume personal responsibility for self or others, or a general in-

sensitiveness to social situations and the activities of others 

(Cassell and Kahn, 1961). The mean of this sample was 11.672, 

with a range from 6 to 20. The sample, on the average, was well 

within the bounds of normality. 

D) Need-State Activeness (Neuroticism)—indicates the general 

ability of the subject to make sound and timely decisions, and a 

general need to remain indecisive. A high score (22 and above) in 

this area indicates a general state of diffusion or unclearness and 

vagueness of planning. Where the score is low (14 and below), it 

is usually evident that the subject has a rather clear-cut plan of 

action (Cassell and Kahn, 1961). The mean of this sample was 

19.328, with a range from 10 to 29, the average falling within the 

normal bounds. 

E) Need-State Activeness (Affiliation and Psychosexual Needs) 

—two separate facets are represented by this score. Throughout 

the investigations standardizing this test, these facets defied 

statistical means for separation. The score is indicative of need 

for group membership and belongingness, and for psychosexual con

tacts. Where the score is high (21 and above), there is evidence 

of acute loss of personal security and an excessive need for group 

membership and belongingness. Where the score is low (12 and be

low), a general self-sufficiency of the individual is indicated, or 

a general lack of development of group belongingness (Cassell and 
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Kahn, 1961). The mean of this sample was 17.787, with a range from 

12 to 27, which indicated that the sample had a slight tendency to 

score high on this variable. 

F) Need-State Activeness (Succorance)—indicative of the sub

ject's need to seek aid, and, in general, to play an infant role. 

A high score (16 and above) indicates excessive dependence on 

others, especially if there are many negative projections (TRQ). 

Where the score is low (8 or below) there is an indication of in

dependence, with possible self-complacency (Cassell and Kahn, 1961). 

The mean on this sample was 10.492, with a range from 2 to 19, so 

there was a tendency for the sample to score low on Succorance. 

G) Total Score (State of Mental Health)—all of the above scale 

scores are combined into a single Total Score in such a manner and 

with such weights as to discriminate optimally between mentally 

ill and normal individuals. A high score (59 and above) indicates 

poor mental health. Persons with high scores have a personality 

pattern characteristic of neuro-psychiatric patients, delinquency-

prone youths, and ineffective leaders (Cassell and Kahn, 1961). 

The mean on this sample was 58.852, with a range from 41 to 96. 

3) I-E Scale (Rotter, 1966)—there are twenty-nine items on the 

I-E Scale. Twenty-three of these are scored, six items are fillers. 

The scale can be scored for either internal or external control. The 

scale was scored on this sample for external control, meaning that the 

higher the score the individual received, the more he was controlled 

by his environment. A subject's score on this scale is the number of 
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times that he responded to alternatives that were keyed as indicating 

external control. The mean on this sample was 8.672, with a range 

from 1 to 20. The mean for I-E found by Jessor, et al. (1968) was 5.9 

for a rural Spanish-American sample, so the mean of 8.672 for this 

sample was relatively high in comparison. 

Data Analysis 

The data were analyzed on a Univac 1108 high-speed computer at 

The University of Utah Computer Center. This center was chosen for 

the analysis because of the availability of programs and because of 

the expertise of the personnel in handling data similar to that of 

this study. 

There were three separate computer runs made in the analysis 

of the data. These were: 

1) Pearson Product-Moment Correlations of all 21 variables, to 

test Hypothesis 1. These correlations were checked for significance 

by Table D of Appendix B in Guilford (1956, pp. 538-539). The .05 

level of significance was used for the rejection of the hypotheses. 

The program accounted for the missing data found on the high school 

rank and ACT score variables. The high school rank and ACT score 

correlations were not needed for the testing of Hypothesis 1, but 

were computed as a check against subsequent analyses. 

2) Step-wise Multiple Regressions—three separate problems were 

computed. First, high school rank and the ACT scores were analyzed, 

with GPA as the criterion. Second, the biographical scores and the 

personality scores were analyzed, with GPA as the criterion. These 
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two multiple regressions were run to test Hypothesis 2. The P test of 

the significance of a difference between Multiple R's (Guilford, 1956, 

p. 400) was used to test Hypothesis 2. The third problem was run to 

see if the biographical scores would add to the prediction equation 

that resulted from high school rank and the ACT scores, which are the 

normal variables used in the selection of students for admission to 

college. The third problem used twenty predictors, with GPA as the 

criterion. This program also accounted for the missing data found on 

high school rank and the ACT scores. 

3) Principle factors factor analysis—nineteen variables were 

factor analyzed, with Varimax rotation. The ACT composite and GPPT 

Total Score were excluded from this analysis, because they are combina

tions of other variables in the study, and the part-whole relationship 

would have changed the factor structure. Missing data were again ac

counted for by the program. The factor analysis was computed, so that 

the variables could be interpreted more effectively. 

The principal factors method (Cooley and Lohnes, 1962) is the 

most desirable way to obtain the initial factor structure of a correla

tion matrix, whether or not subsequent rotation is desired. The basic 

task of principal factors analysis is to determine, first, an axis in 

the m-dimensional test space along which the variance is a maximum; 

then a second axis, orthogonal to the first, which accounts for as 

much of the remaining variance as possible; a third axis, orthogonal 

to the first two, which accounts for as much of the remaining variance 

as possible, etc. Each new orthogonal axis accounts for a smaller 

proportion of the original variance (p. 158). 



57 

Those factors with an eigenvalue greater than 1.00 were re

tained and rotated. This criterion for retention and rotation was 

used because of the formulations of Kaiser (1960), who stated that it 

meets both the psychometric criterion of reliability and the psycholog

ical criterion of meaningfulness. Rotation is done to convert the ob

tained principal factor solution to a pattern of simple structure. 

The concept and the criteria for simple structure were formulated by 

Thurstone (1947). 

The Varimax rotational scheme was developed by Kaiser (19 58). 

It is an orthogonal rotational system which emphasizes the cleaning 

up of factors rather than variables. For each factor, Varimax rota

tion tends to yield high loadings for a few variables. The rest of 

the loadings in the factor will be zero or near zero. According to 

Kaiser (1958), an important advantage of the Varimax solution is that 

the resulting factors tend to be "invariant under changes in the com

position of the test battery (p. 195)." 

Question of N in Factor Analysis 

As stated in Chapter I, one limitation of the study is that: 

The interpretation of the factor analysis may have to be conservative 

because of N limitations. Nunnally (1967) stated that: ". . .a good 

rule is to have at least ten times as many subjects as variables (p. 

355)." Following Nunnally"s dictum, this study should have had a 

sample size of 190 before the factor analysis could be computed. Be

cause the sample size was 61, the limitation had to be stated and ob

served. 
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In the writeup for BMD03M (Biomedical computer programs, multi

variate analysis, program 3)—a computer program for a principal compo

nents factor analysis—the lower limit for N is that it exceed the 

number of variables (Dixon, 1964). If there are nineteen variables, 

the sample size must be at least 20. 

Thurstone (1947), Fruchter (19 54), and Harman (1967), in 

three widely-used textbooks on factor analysis, do not state require

ments for a minimum N. Cooley and Lohnes (1962), in a general text

book for the multivariate procedures, also do not. 

Cattell (1966) stated three separate criteria for a minimum N. 

He ranged from a ratio of 2\ to 1 (p. 237) to 80 to 100 subjects (p. 

236) to 100 or more subjects than there are variables (p. 240). The 

choice of a suitable N is dictated partly by the considerations of 

factor loading significance and partly by the considerations connected 

with the number of variables. If the number of variables is small, 

then the 2h to 1 ratio may be the most appropriate. If the number of 

variables is large, then the 100 or more subjects than there are vari

ables criterion may be the most appropriate. 

Herzberg (1969) indicated that the number of principal compo

nents would decrease in validity if the sample size were small (25), 

and the number of principal components exceeded four. With a larger 

sample size (105), the principal components did not decrease in 

validity, up to ten. 

The requirement for sample size in factor analysis, then, has 

ranged from greater than the number of variables (Dixon, 1964) to ten 
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times the number of variables (Nunnally, 1967). The first seems to be 

too few or not stringent enough, while the latter seems to be too many, 

or too stringent. From the results reported by Herzberg (1969), and 

Cattell (1966), Nunnally might have stated his requirement as: "... 

a good rule is to have at least ten times as many subjects as expected 

retained factors." 

Since this issue has not been resolved, the factor structure 

described in Chapter IV was conservatively interpreted. 

Summary 

This chapter has been concerned with the procedures followed 

by the investigator in the collection and the analysis of the data. 

Included were descriptions of the instruments used to collect the data, 

and the scales on which the sample was scored for each of the instru

ments. Means and ranges for this sample on each of the scales were 

also provided. 

The statistics used in the study were explained. A methodo

logical question concerning the number of subjects necessary in a 

sample before factor analysis can be computed was also explored. 



CHAPTER IV 

RESULTS AND DISCUSSION 

This chapter presents the results of the study, the testing of 

the hypotheses, discussion of the implications of the results, and an 

interpretation of the factor analysis. The means, standard deviations, 

N, and range for the sample on each of the 21 variables can be found 

in Appendix A. The intercorrelation matrix of the 21 variables can be 

found in Appendix B. The unrotated factor matrix, eigenvalues, and 

proportion of variance accounted for by the factors are in Appendix C. 

The rotated factor matrix and the coiranunalities can be found in Appen

dix D. 

Hypothesis 1 

Hypothesis 1 was divided into two parts for ease of explana

tion. The first part consisted of the validity coefficients for the 

Biographical Inventory scores with academic achievement. Hypothesis 1 

stated: There will be no significant relationship between the academic 

achievement of Mexican-American students and their scores on: 

a) the ALPHA GPA scale, 

b) the ALPHA scientific career performance scale. 

c) the North Carolina Negro ALPHA GPA scale. 

d) the North Carolina Negro ALPHA IQ scale. 

60 
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e) the ALPHA family income scale. 

f) the ALPHA college attendance scale. 

Table 1 shows the validity coefficients for these six scales. Accord

ing to Guilford (1956, pp. 538-539), a correlation value of .250, with 

60 degrees of freedom, is significant at the .05 level. 

TABLE 1 

Validity coefficients of the six biographical information scales with 
the academic achievement criterion. 

Variable Validity Coefficient 

ALPHA GPA .62* 

ALPHA scientific career performance .23 

North Carolina Negro ALPHA GPA .46* 

North Carolina Negro ALPHA IQ .38* 

ALPHA family income .43* 

ALPHA college attendance .53* 

*Significant at the .05 level. 

Hypotheses la - f were rejected, with the exception of Hypoth

esis lb. The biographical approach did predict the academic achieve

ment of Mexican-American students. This finding was consistent with 

the literature. 

The study failed to reject Hypothesis lb. The scientific 

career performance scale is known as a creativity measure. The hypoth

esis that there is no significant relationship between creativity and 
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the academic achievement of Mexican-American students would be expected 

from the literature. The validity coefficient for this scale approaches 

significance, but is not of the same magnitude as the other five scales.. 

Table 2 shows the validity coefficients for the eight person

ality scales. A correlation value of .250 was again needed to reject 

the hypotheses, with 60 degrees of freedom. 

Hypothesis 1 stated: There will be no significant relation

ship between the academic achievement of Mexican-American students and 

their scores on: 

g) the Anxiety-Producing Tension (TRQ) scale of the GPPT. 

h) the Need-State Activeness (Nurturance) scale of the GPPT. 

i) the Need-State Activeness (Withdrawal) scale of the GPPT. 

j) the Need-State Activeness (Neuroticism) scale of the GPPT. 

k) the Need-State Activeness (Affiliation and Psychosexual Needs) 
scale of the GPPT. 

1) the Need-State Activeness (Succorance) scale of the GPPT. 

m) the Total Score of the GPPT. 

n) the I-E Scale. 

None of the validity coefficients in Table 2 are significant 

at the .05 level. The study failed to reject Hypotheses lg - n. The 

personality of the student as measured by the GPPT and the I-E Scale 

had no relationship to the success of the student in the academic situa

tion. The sample was noted as being characterized as having poor mental 

health (excessive scores on the TRQ and Total Score of the GPPT), but 

this apparently had no effect on the student's functioning in school. 
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TABLE 2 

Validity coefficients of the eight personality scales with the academic 
achievement criterion. 

Variable Validity Coefficient 

TRQ, GPPT .09 

Nurturance, GPPT .06 

Withdrawal, GPPT -.08 

Neuroticism, GPPT .06 

Affiliation and Psychosexual Needs, GPPT -.05 

Succorance, GPPT -.05 

Total Score, GPPT .06 

I-E Scale .12 

These findings were not consistent with the literature for 

either of these two instruments. The I-E Scale validity coefficient 

was especially distracting. According to the theoretical position of 

Rotter (1966), the more internally controlled student should perform 

better in the academic environment. In this case, since the scale was 

scored in the external direction, the correlation should have been 

negative. Not only did this variable fail to reject the hypothesis 

but the sign of the correlation was contrary to expectations. 

Obviously, further research needs to be done on these variables, 

if they are to be used in the prediction of academic achievement of 

Mexican-American students. Personality factors would seem to be a 
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logical non-intellective measure that should contribute to the measure

ment of the variance in college grades. These tests may be bound too 

closely to the white middle-class culture, but they have been used with 

some success with the Mexican-American population. 

Hypothesis 2_ 

Hypothesis 2 stated: There will be no significant difference 

between the multiple correlation using ALPHA scores and GPPT and I-E 

scores to predict College GPA and the multiple correlation using high 

school rank and American College Test scores to predict College GPA. 

Hypothesis 2 was tested by the F test of the significance of a differ

ence between Multiple R's (Guilford, 1956, p. 400). 

Table 3 shows the summary table of the step-wise multiple re

gression analysis for the biographical scores and personality scores 

in predicting GPA. The R, with ALPHA GPA, the I-E Scale, and the ALPHA 

college attendance scale included as the predictors, was .67. Since 

the prediction equation started at .62, very little more variance was 

accounted for by the addition of further variables. 

The table actually should stop before the NCN GPA, because the 

F value was too small to warrant the inclusion of this variable. The 

NCN GPA and the remainder of the variables in this analysis did not 

account for enough variance to be included. 
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TABLE 3 

Summary table of multiple regression, with GPA as the criterion, and 
the ALPHA, GPPT, and I-E scores as the predictors. 

F value to 
Variable entered R R2 enter or remove 

ALPHA GPA .623 .388 37.434 

I-E Scale .652 .426 3.790 

ALPHA college attendance .672 .451 2.654 

NCN GPA .682 .466 1.493 

Table 4 shows the summary table of the step-wise multiple re

gression analysis for the ACT scores and high school rank in predicting 

GPA. The R, with the ACT Composite, the ACT—Natural Science, and high 

school rank as the predictors, was .60. The multiple correlation of 

these test scores and the high school rank was not as high as the 

validity coefficient of ALPHA GPA by itself. 

TABLE 4 

Summary table of multiple regression, with GPA as the criterion, and 
the ACT scores and high school rank as the predictors. 

F value to 
Variable entered R R_| enter or remove 

ACT—Composite .484 .235 18.083 

ACT—Natural Science .557 .310 6.363 

High school rank .597 .356 4.090 

ACT—Mathematics .617 .381 2.197 
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To test Hypothesis 2, the multiple correlations of .672 and 

.597 were compared. The F value obtained was 9.650, which was signifi

cant at the .05 level. Therefore, Hypothesis 2 was rejected. There 

was a significant difference between the multiple correlation obtained 

using ALPHA and personality scores and the multiple correlation ob

tained using high school rank and the ACT scores as predictors. 

Combined Multiple Prediction 

Another statistic of interest in this study was the multiple 

correlation that would be obtained, if all of the predictors were used 

in a regression problem. The biographical and personality scores were 

able to predict GPA significantly better than high school rank and the 

ACT scores. Would a combination of these measures prove to be even 

better? 

Table 5 shows the summary table of the step-wise multiple re

gression analysis for the twenty predictors, with GPA as the criterion. 

After four variables, the program stopped because further variables 

did not add a significant amount of variance. 

The Multiple R was .71. Comparing this value to the two previ

ously obtained multiple correlations, the F values were 5.500 and 

16.098, both of which were significant at the .05 level. The combined 

battery was significantly better than either of the two earlier 

batteries. 
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TABLE 5 

Summary table of multiple regression, with GPA as the criterion, and 
ALPHA, personality, ACT scores and high school rank as the predictors. 

Variable entered R R2 
F value to 

enter or remove 

ALPHA GPA .623 .388 37.434 

ACT—Mathematics .665 .442 5.654 

I-E Scale .689 .475 3.520 

High school rank .707 .500 2.813 

NCN GPA .720 .518 2.097 

The amount of 

set of predictors was 

variance that could be 

.50. That meant that 

accounted 

50% of the 

for by the best 

variance in GPA 

could be accounted for by these instruments. Either there were other 

variables that were of great importance in the accumulation of GPA, or 

there was a great amount of unreliability present in the criterion. 

As expected from the literature, a biographical scale was the 

single best predictor. The ALPHA GPA was the first variable entered 

into the equation. This validity coefficient was of very high magni

tude. The validity was expected to be significantly greater than zero, 

but a validity of this magnitude was astounding. The scale was not 

built on a sample of Mexican-Americans, so the validity coefficients 

of this and the other BI scales lends credence to the claim that the 

ALPHA is a culture-fair instrument. 
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Factor Analysis 

The intercorrelation matrix found in Appendix B was factor 

analyzed, using a principal factors factor analysis. Two variables, 

ACT-Composite and Total Score, GPPT, were deleted from this analysis. 

Six factors had eigenvalues greater than 1.00 and were retained and 

rotated, using the Varimax orthogonal rotational scheme. The complete 

unrotated and rotated factor solutions can be found in Appendices C 

and D. Table 6 shows the variables loading at least .30 with each 

factor. A correlation of .250 was significant at the .05 level, so 

the cutoff point of .30 was a conservative estimate of a significant 

factor loading. 

Factor A had nine variables loading on it. Of these nine, six 

were biographical information scales. College GPA, high school rank, 

and ACT-English also loaded on this factor. The biographical scales 

were measuring the same variance. Only the ALPHA scientific career 

performance scale loaded on as many as three of the six factors. 

Factor B had three variables, with one of the loadings being 

very small in comparison to the other two. The negative loading on 

the GPPT Affiliation scale would make it comparable to a Withdrawal 

situation. 

Factor C had six variables loading on it. The four ACT scores, 

College GPA, and high school rank appeared to have common variance. 

Factor D had two variables that loaded on it, GPPT Neuroticism 

and the I-E Scale. This could be interpreted as meaning that a person 

with a high external score, or a person who was externally controlled, 

was also neurotic. 
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TABLE 6 

Variables with the highest loadings on the six rotated factors. 

Variable Factor Loading 

Factor A: 
ALPHA NCN GPA .93 
ALPHA NCN IQ .90 
ALPHA college attendance .89 
ALPHA GPA .84 
ALPHA family income .77 
High school rank .68 
ACT-English .56 
College GPA .54 
ALPHA scientific career performance .48 

Factor B: 
Affiliation, GPPT -.84 
Withdrawal, GPPT .83 
Succorance, GPPT -.30 

Factor C: 
ACT-Social Studies .86 
ACT-Natural Science .82 
ACT-Mathematics .68 
College GPA .44 
ACT-English .40 
High school rank .32 

Factor D: 
Neuroticism, GPPT .85 
I-E Scale .73 

Factor E: 
TRQ, GPPT .75 
Succorance, GPPT .65 
ALPHA scientific career performance .55 
ACT-Mathematics -.44 
ALPHA family income .30 

Factor F: 
Nurturance, GPPT .87 
ALPHA scientific career performance -.34 
College GPA .32 
X-E Scale .30 
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Factor E had five variables loading on it. The highest were 

TRQ, or the number of negative projections made by the individual, 

Succorance, or the need to play an infant role, and ALPHA scientific 

career performance, or creativity. 

Nurturance, or the need to play a father role, loaded highest 

on Factor F. Next was ALPHA scientific career performance, which has 

a sign reversal. The creative person as measured by this factor is 

not domineering and authoritative. This statement is given support by 

the loading on Factor E. 

The most outstanding finding of the factor analysis was the 

factor complexity of the GPPT. The GPPT scales had dominant loadings 

on four of the six factors. This test needs further validation re

search. Since the GPPT did not predict academic achievement, the 

practical usefulness of the test must be established. Factorial com

plexity is not enough to recommend its usage. 

The variance in the criterion, College GPA, was divided prin

cipally in two factors, A and C, with a minor loading on Factor F. 

This indicated that the biographical scores and the ACT scores were 

measuring different aspects of GPA. The multiple correlation combining 

the measures was the most effective, and this factor structure further 

illustrated the dimensional independence of the measures. 

Summary 

This study was designed to answer three questions. Chapter IV 

presented the results of the study in answer to those questions. 
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Question 1 asked: To what extent was the academic achievement 

of Mexican-American students predictable by the ALPHA scales and by the 

GPPT and the I-E scores? Of the six ALPHA scales, only one (Scientific 

Career Performance) failed to predict academic achievement at a signif

icant level. The validity coefficients of the other five scales ranged 

from .38 to .62, all of which were significant at the .05 level. The 

GPPT and the I-E Scale scores did not predict the academic achievement 

of Mexican-American students at a significant level. Their validity 

coefficients ranged from -.08 to .12, none of which were significant 

at the .05 level. 

Question 2 asked: Could the ALPHA scales and the GPPT and I-E 

scores predict academic achievement at the same level as high school 

rank and American College Test scores? The F test of the significance 

of a difference between Multiple R's had a value of 9.650, which was 

significant at the .05 level. The ALPHA scales and the GPPT and I-E 

scores predicted academic achievement at a higher level than did the 

high school rank and ACT scores. 

•• The study also found that combining these sets of measures was 

even more effective than predicting from either set alone. The unre

liability present in the criterion might have prevented better predic

tion on the part of the variables, or there may be other important 

sources of variance that were not investigated by the study. 

Question 3 asked: Could the variables be described and iso

lated in terms of common factors through the use of factor analysis? 

The factor analysis resulted in six factors, all of which had 
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reasonable interpretations. The factor complexity of the GPPT was 

especially apparent. The criterion appeared on three of the six fac

tors, indicating that attempting to predict academic achievement from 

one variable would not be as good as trying to find other important 

sources of variance within the criterion. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This study was concerned with the prediction of academic achieve

ment of Mexican-American students. If instruments are available or can 

be devised that will predict this academic achievement, more high poten

tial members of that minority group could be effectively encouraged to 

continue in higher education. Education leads the way to acculturation, 

to giving these students a sense of worth, of self-identity. Education 

can also give people a sense of pride in the culture from which they 

come. That culture may be different, but it should be regarded as some

thing worth retaining, and worth explaining so that the Anglo can under

stand and appreciate it. 

Through education, the Mexican-American will rise in stature, 

in his eyes, and in the eyes of the Anglo society. He will not be the 

welfare recipient, the poorly educated person in need of rehabilitation. 

He will be independent and capable, a contributor instead of a receiver. 

However, education must be provided for him. He must have the oppor

tunity . 

If M. M. Chambers (1965) is correct, and there is a nationwide 

educational policy that states that each student should be allowed to 

advance as far as his ability and his potential will allow, regardless 

of social, cultural, or financial background, then the search for the 

73 
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instrumentation that will allow the Mexican-American to have the oppor

tunity to higher education must be broadened. The instruments that are 

most commonly used in the selection of college applicants, the college 

entrance examinations and high school grades, or high school rank, dis

criminate against the Mexican-American student, and are not culture-

fair. 

The college entrance examinations are standardized on the Anglo 

middle-class. High school grades are unreliable, and are given out by 

Anglo teachers who do not understand nor appreciate the differences 

that the Mexican-American student brings to the classroom. 

Culture-fair instruments may be the answer. But culture-fair 

>> 

instruments have had a history of being inappropriate predictors; they 

have not predicted important criteria of academic achievement. 

An answer to the problem proposed by the Chicano movement is to 

admit everybody, and make sure they graduate. They are not concerned 

with the knowledge that the student has, nor with the competence and 

capabilities that higher education is supposed to provide. Members of 

this movement believe that with the diploma in hand, a little piece of 

paper, doors will open. They demand that everyone graduate, because 

failure is tragic to most of these students. But failure after gradua

tion is quite likely, if the proper tools were not given. 

This answer has not met with much support among the administra

tors who have to deal with the problem, because of the overcrowded con

ditions that are present and which would be aggravated, and because the 

value of the college diploma would be lessened. The present method is 
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rejected by the Mexican-American, the solution proposed is rejected by 

the administrator. A valid culture-fair instrument could help solve 

this dilemma by providing a suitable, acceptable measuring device for 

academic success. 

Available evidence concerning the ALPHA Biographical Inventory 

indicated that it could be a culture-fair instrument (IBRIC, 1968). 

The findings in a study of North Carolina Negroes indicated that the 

ALPHA was such an instrument. This study was designed in part to test 

this result on a different minority group. In the study reported here, 

the validity coefficients of the ALPHA scales in predicting college 

achievement on a sample of 61 Mexican-American students supported the 

earlier findings. The validity coefficient of the ALPHA GPA scale, 

.62, was extremely high. 

In the prediction of GPA, the best combination of predictors 

was ALPHA GPA, ACT-Mathematics, the I-E Scale, and high school rank. 

Two of these variables are normally used in the selection of students, 

the third is a biographical measure, and the fourth is a personality 

measure. 

The inability of the personality measures to show a significant 

relationship with the criterion was unexpected. The literature indi

cated that they should contribute to the prediction of academic achieve

ment. Further research on these potential non-intellective indices 

should be carried out. 

The criterion chosen for this study has been criticized as un

reliable and as not having any relationship to the success of the indi

vidual on the job. It is, nevertheless, an important criterion, 
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because, without the maintenance of an appropriate GPA, a student can

not graduate from college. Without graduating, the student cannot ob

tain the type of employment he was seeking through a college education. 

Whether some other yardstick to determine graduation from college would 

be more suitable was not within the scope of this study. 

Increasing the reliability of the criterion would seem to be 

nearly impossible, also. There are too many factors involved, too 

many individual differences to account for. Because of the unreli

ability, or because the appropriate predictors were not chosen for the 

study, only 50% of the variance could be accounted for by the regres

sion equation. 

Conclusions 

The following are conclusions drawn from the results of this 

study: 

1) The biographical approach is a powerful predictor of academic 

achievement. It has added significantly to the prediction of whatever 

criterion was of interest in the literature, and it has done so in 

this study. The mere fact that the cross validity coefficient of one 

scale of the ALPHA is better than the Multiple R obtained for the 

presently-used predictors is indicative of this power. 

2) The personality indices used in this study did not contribute 

to the prediction of academic achievement to the degree expected. Only 

the I-E Scale was present in the final regression equations, and its 

initial validity coefficient was surprisingly positive. Whether the 

personality indices were inappropriate for the sample, or whether the 



personality indices have no relationship with the criterion is not 

known. Further research is indicated. 

3) The best combination of predictors of the criterion among the 

variables used in this study was ALPHA GPA, ACT-Mathematics, the I-E 

Scale, and high school rank. This combination was significantly better 

than ACT scores and high school rank, or ALPHA, GPPT, and I-E scores. 

4) The ALPHA, GPPT, and I-E scores were better predictors, in 

combination, of the criterion, than was the combination of ACT scores 

and high school rank. 

Recommendations for Further Research 

The following research ideas have been generated by the re

sults of this study, or in conjunction with the findings of the study. 

These research ideas would contribute to the prediction of academic 

achievement. 

1) The ALPHA should be validated on other samples of minority 

groups to test its potential as a culture-fair instrument. The Puerto 

Ricans in New York City, or the Cuban refugees in Florida would be 

groups with a somewhat similar heritage to the Mexican-Americans, and 

groups that have encountered problems in the acquisition of higher 

education. 

2) The ALPHA should be given to a large sample of Mexican-

Americans, so that a Mexican-American ALPHA scale could be built to 

predict GPA, or other suitable criteria. The sample size should be 

at least 300, if the scale and the cross validation are to be reli

able. 
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3) The Mexican-American ALPHA GPA scale should be compared to 

the North Carolina Negro ALPHA GPA scale to determine if there are 

cultural differences that are picked up by the ALPHA. 

4) The Mexican-American ALPHA GPA scale items should be fac

tor analyzed with appropriate criterion measures, to determine the fac

torial complexity of such a scale. This type of analysis would require 

a very large N, if the dicta of Nunnally or Cattell were accepted. 

5) If one started with a large sample, and followed that 

sample over a number of years, an ALPHA dropout scale should be de

veloped. Item analyses and factor analyses should be computed to de

termine how the dropout differs from the persister in responses to the 

BI. 

6) The GPPT and the I-E Scale should be administered to a 

cross-section sample of students to determine if the personality pat

tern of the students changes as a function of age. Students are sup

posed to become more internally controlled as they advance through 

college. Samples of freshmen, seniors, and graduate students could be 

used to test this theory. 

7) In conjunction with 6) above, the ability of the GPPT and 

the I-E Scale to predict academic achievement at the various levels 

should be investigated. The hypothesis would be that the personality 

scales would predict better at the advanced levels. Knowing the type 

of personality or the personality pattern of the persisters would be 

advantageous. 



79 

8) BI scales should be built to predict achievement in special

ized areas, such as music, counseling, or agriculture. Does it take a 

different biographical pattern to achieve in one field as opposed to 

another? 

9) A study should be conducted on the non-participating 

Mexican-American students to determine how they differ from the students 

who participated. 



APPENDIX A 

THE MEANS, STANDARD DEVIATIONS, N, AND RANGE OF THE VARIABLES 

Variable Mean S. D. N Range 

Grade Point Average 2 .078 0.925 61 0.000 - 3.954 

High school rank 71 .735 17.733 60 29.6 _ 98.8 
ACT-English 17 .944 5.086 54 6.0 - 28.0 
ACT-Mathematics 17 .407 6.218 54 1.0 - 29.0 
ACT-Social Studies 21 .278 5.588 54 10.0 - 32.0 
ACT-Natural Science 19 .315 6.518 54 8.0 - 31.0 
ACT-Composi te 19 .130 4.666 54 10.0 - 28.0 

I-E Scale 8 .672 3.837 61 1.0 _ 20.0 
GPPT-TRQ 36 .049 12.110 61 17.0 - 75.0 
GPPT-Nurturance 9 .312 2.636 61 4.0 - 15.0 
GPPT-Withdrawal 11 .672 3.092 61 6.0 - 20.0 
GPPT-Neuroticism 19 .328 4.490 61 10.0 - 29.0 
GPPT-Affiliation 17 .787 3.034 61 12.0 - 27.0 
GPPT-Succorance 10 .492 3.128 61 2.0 - 19.0 
GPPT-Total Score 58 .852 10.708 61 41.0 - 96.0 

BI—GPA 108.984 14.515 61 79 - 149 
BI—scientific career per. 102.967 5.288 61 90 - 117 
BI—NCN GPA 110.787 13.709 61 78 - 139 
BI—NCN IQ 113.377 8.222 61 91 - 129 
BI—family income 102.574 14.071 61 71 - 128 
BI—college attendance 106.607 13.766 61 79 - 135 



APPENDIX B 

THE INTERCORRELATION MATRIX OF THE CRITERION, 
AND THE TWENTY PREDICTORS 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1.  Grade Point Average — 

2. High school rank 48 
3. ACT-English 33 54 — 

4. ACT-Mathemati cs 48 25 23 — 

5. ACT-Social Studies 43 51 49 52 — 

6. ACT-Nat. Science 28 38 42 45 78 — 

7. ACT-Compos ite 48 54 64 71 91 87 — 

8. I-E Scale 12 -12 -21 00 -02 -06 -06 
9. GPPT-TRQ 09 09 06 -26 18 03 01 06 — 

10. GPPT-Nurturance 06 -15 05 -32 -19 -19 -21 16 23 — 

11. GPPT-Withdrawal -08 -17 05 12 -02 -16 00 -16 -16 -06 — 

12. GPPT-Neuroticism 06 -02 -07 12 13 00 06 35 11 -11 -09 — 

13. GPPT-Affiliation -05 07 -16 -11 03 22 01 01 -OS -05 -51 -23 — 

14. GPPT-Succorance -05 -01 01 -24 07 17 00 -03 29 -03 -30 -23 10 — 

15. GPPT-Total Score 06 03 06 -26 18 02 01 08 97 24 -02 13 -17 39 — 

16. BI—GPA 62 58 44 43 40 36 50 -12 03 06 -03 -08 -03 -10 -01 
17. BI—career perforin. 23 20 43 08 28 26 31 -13 34 -14 -01 13 -04 17 36 3 5  — 

18. BI—NCN GPA 46 66 45 22 26 25 36 -11 08 -02 01 -10 -11 -07 05 84 30 — 

19. BI—NCN IQ 38 56 50 20 33 31 41 -11 18 -08 -08 00 -06 -05 13 66 46 84 
20. BI~family income 43 47 60 26 51 46 57 -05 19 -05 -12 10 -07 10 19 62 58 62 74 — 

21. BI—college attend. 53 59 66 30 52 42 58 -09 26 -06 -06 02 -10 05 24 76 60 79 84 90 

Note: Decimal points have been omitted. 



APPENDIX C 

THE UNROTATED FACTOR MATRIX, EIGENVALUES, AND CUMULATIVE 
PERCENT OP VARIANCE ACCOUNTED FOR BY THE FACTORS 

Factor 
Variable I II III IV V VI 

Grade Point Average -.64 .15 -.07 -.19 -.33 -.25 

High school rank -.73 -.01 -.10 .14 _ .21 .03 
ACT-English -.70 .01 .10 .11 .21 -.23 
ACT-Mathematics -.46 .61 -.40 -.08 -.01 -.10 
ACT-Social Studies -.67 .10 -.48 -.16 .23 -.30 
ACT-Natural Science -.59 -.01 -.61 .03 .19 -.23 

I-E Scale .12 -.05 -.13 -.69 .39 -.03 
GPPT-TRQ -.19 -.60 .22 -.38 .21 -.18 
GPPT-Nurturance .11 -.30 .41 -.14 -.40 -.61 
GPPT-Withdrawal .08 .60 .43 .08 .40 -.23 
GPPT-Neuro ti ci sm -.03 .17 -.07 -.81 .06 .34 
GPPT-Affiliation .06 -.40 -.57 .32 -.35 .19 
GPPT-Su ccoran ce -.02 -.66 -.20 .10 .30 -.16 

BI—GPA -.82 .11 .14 .12 _ .31 -.03 
BI—scien. career perf. -.56 -.27 .14 -.16 .44 .23 
BI--NCN GPA 

o
 

CO r .03 .32 .17 -.28 .15 
BI--NCN IQ i 00

 
to

 

-.08 .26 .06 -.10 .28 
BI—family income -.85 -.15 .08 -.10 .11 .11 
BI—college attendance -.94 -.11 .18 -.03 .03 .08 

Eigenvalues 6.425 1.987 1.825 1.601 1 .419 1.076 

Cumulative percent 
variance 33.817 44.277 53.880 62.309 69 .777 75.438 
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APPENDIX D 

THE ROTATED FACTOR MATRIX AND COMMUNALITIES 

Factor 
Variable A* B C* D* E p* ĥ  

Grade Point Average .54 -.01 .44 .20 -.14 .32 .643 

High school rank .68 I H
 

CD
 

.32 -.08 -.07 .00 .606 
ACT-English .56 .22 .40 -.22 .21 .03 .614 
ACT-Mathematics .22 .15 .68 .14 -.43 -.16 .763 
ACT-Social Studies .29 .01 .86 .07 .15 -.07 .862 
ACT-Natural Science .22 -.20 .82 -.08 .14 -.13 .806 

I-E Scale -.12 -.17 .02 .73 1 o
 

.30 .665 
GPPT-TRQ .14 .03 -.03 .19 .75 .23 .670 
GPPT-Nurturance .00 .06 -.18 .00 .16 .87 .818 
GPPT-Withdrawal -.09 .83 .01 -.20 -.20 1 o

 

.776 
GPPT-Neuroticism 1 o

 
to
 

.14 .04 .85 .05 -.24 .805 
GPPT-Affiliation -.07 -.84 .05 -.16 -.06 -.07 .751 
GPPT-Succorance -.12 -.30 .12 -.25 .65 .01 .604 

BI--GPA .84 .00 .24 -.06 -.16 .15 .822 
BI—scien. career perf. .48 .14 .10 .07 .55 -.34 .684 
BI--NCN GPA .93 .01 .00 -.09 -.10 .05 .882 
BI—NCN IQ .90 .00 .02 .00 .10 -.13 .841 
BI—family income .77 .03 .28 .08 .30 -.13 .789 
BI—college attendance .89 .07 .26 .02 .24 -.06 .932 

*Reflected. 
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