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AN ABSTRACT OF A THESIS
MARK K, KIPFMUELLE.R

This study was concerned with (1) the asseossment of an experi-
meontal objective measure of motivation, the Michigan M-Scales, as a
predictor of acadermic achievemeont for parochial school male and fomale
cleventh grade students, and (2) a factor analysis of the male responses
to the Generalized Situational Choice Inventory, a sub-scale of the M-
Scales, to determine the underlying motivational structurce of the paroch-
ial school student. The resulis of the factor analysis were then com-
pared logically with a previous analvsis based on a public school eloventh
grade sample.

An aptitude test score (Differential Aptitude Trst - Verbal Reason-
ing), grade point average, and scorcs on the four sub-tests and total M-
Scales were obtained for each eleventh grade student from two Class B
Michigan parochial schools in the Lansing and Jackson area. The mean
scores for the male and female samples were compared with the mean
scores from the public school sample studied by Farguhar. A rogreossion
analysis was conducted for both male and female sample to estimate grade
point average when the M-Scales were added to the DAT-VR. Male re-
sponseas to 22 sclected items and 45 valid items of the GSCI were factor
analvzed by the principal axis solution; the normal varimax method of ro-
tation enabled an interpretation of the factors.

-ii -
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MARK K. KIPFMUELLER

In this study, significant mecan differences were found in GPA and
DAT-VR test scores in favor of the parochial school students. The paroch-
ial school male sampie had high~r mean scores in total score, GSCI and
Word Rating List sub-tests of the M-Scalrs. Public school males had
significantly higher mean scores on the Human Trait Inventory, The "t"
test indicated significant differences in all but the Preforred Job Character-
istics Scale mean scores. The parochial school fomale had significantly
higher mean scores in the WRL. No significant differences wero found
for the other scales.,

The regression analysis indicated that the precision of estimation
of GPA was significantly improved when the GSCI, the WRL, and total M-
Scales were added to the DAT-VR for both males and females. The HTI
sub-scale also improved the precsion of estimation for females., The
PJCS did not improve the precision of estimation for cither males or females.

The factor analysis of the male responses to selected items of the
GSCI indicated that although two factors were held in common by the pub-
lic and parochial school samples, one factor was apparently unique to the
parochial school student's motivational structure. The factors held in
common were (1) unique versus common accomplishment, and (2) long-term
versus short-torm involvement,  The factor uinigue to the parochial school
sample was outer versus. inner directednass.  The public school male

GSCI factor, competition with versus case of meeting a standard, did not
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appear as an identifiable factor for the parochial school students of this
study. However, neither the unique I'.lOI' the oxclusipn finding were given
much weight because they most likely were traceable to the differonces in
rotational procedures.
It was concluded that the M-Scales have predictive validity for

estimated grade point average of the parochial students of the sample.
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CUAPTER T

THE PROBLEM

Researchers have mads great advances in the ass~rssment of achieve-
mont and aptitude., There is agrecement that academic motivation facilitates
uso of ability, but the exact nature of facilitation is unclear. To more com-
pletely understand academic achievement the nerd exists to understand aca-
demic motivation.

Attormpts have been made by researchers to predict academic achiecve-

. : . .
mant in terms of intellectual factors. The stucics by Scannell, ™ Garrett,
3 . 4 : L o
Juola, Klugh and Bierlv ™ are characteristic of this attempt,
Recent emphasis has been an attempt to relate non-intellectual

factors to academic achievement, such as studies by Chahbazi, S

Scannell, Dale P., "Prediction of College Success from Elemen-
tary and Sccondary Performance, " Journal of Educational Psychology, 51,
1960, pp. 130-135.

2
Garrett, Wilev S., "Prediction of Academic Success in A School
of Nursing," Personnel and Guidance Journal, 38, 1960, pp. 500-503.

Juola, Arvo E., "Predictive Validity of Five College Level Aca-
demic Aptitude Tests at One Institution,” Porsonnel and Guidance Journal,
38, 1960, pp. 637-641.

4
Klugh, Henry E. and Bierly, Robert, The School and College Abil-
ity Test and High School Grades as Predictors of College Achievement, "
Educational and Psychological Mrasurements, 19, 1959, pp. 625-626.

S
Chahbazi, Parzi, "Use of Projective Tests in Predicting College

Collegn Achiievement, "

Educational and Psycholngical Measurements, 20,
1960, pn. 839-842,
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Hacl:ott,B A‘nmarm,7 and McClelland8 where some relationsihiv has been
shown,

These studies point out the need for an objoctive measure of aca-
demic motivation not yet developed. The Michigan M-Scales is an at-
tompt to meet this need.

Regardless of the approach used in the efforts to predict academic
achievement, lf‘arqu‘nar9 found the rescarcher fortunate if 50 per cent of the
variance of the criterion scores was accounted for. Farquhar and his
associates have demonstrated that it is possible to account for a large
scgment of the residual variance in vredicting achievement., It was dem-
onstrated that academic motivation increases precision in predicting aca-
demic achievement. However, the research of Farquhar, along with the

studics previously mentioned, was restricted to public school students.

Hackett, Herbert, "Usc of MMPI Items to Predict College
Achievement," Pcrsonnel and Guidance Journal, 39, 19¢0, pp. 215-217.

7 Ahmann]. Stanley; Smith, William; and Glock, Marvin, "Pre-
dicting Academic Success in College by Means of A Study Habits and
Attitude Inventory, " Educational and Psvchological Measurements, 18,
1958, pp. 853-857.

McClelland, D. (editor), Studies in Motivation, New York:
Appleton-Century-Crofts, 1955.

Farquhar, William W., A Comprehensive Study of The Motiva-
tional Factors Underlying Achicvement of Eloventh Grade High School Stu-
dents, Cooperative Resecarch Project No. 846 supported by the U. S.

Office of Education, in cooperation with Michigan State University, Final

Report, 1963.
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There is a need to study parochial school students to determine whether or
not the M-Scales is applicable to this population and evaluate factors that
seem to be a part of their motivational pattern.

Purpose of the Study:

The purpose of thie study is to investigate the differential predic-
tions and factored dimensions of an objective measure of academic moti-
vation, the Michigan M-Scales, when applied to a sample of parochial
male and female high school students. Not only was the study designed
to measure the predictive efficiency of the M-Scales when applied to pa-
rochial school students, but also to study the underlyving motivational
structure by use of factor analysis. This seems particularly germane to
this study because Farquhar and his associates have completed such an
analysis of all the M-Scales for the public school sample.

Importance of the Problem:

According to Monsignor Frederick G. Hochwalt, 10 Director of the
National Catholic Welfare Conference, Washington, D. C., the parochial
school enrollment in 1961 consisted of 14 per cent of all children enrolled
in elementary schools and nine and a half per cent of all high school stu-
dents. In 2,376 secondary schools, there were 937,671 students; in

10,631 elementary schools, there were 4,445,288 students enrolled.

10 Hochwalt, Frederick G., "Catholic Education U.S.A. - 1963,"

The Catholic School Journal, 63, No. 1, January, 1963, pp. 12-14,
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The image of the Catholic as a low achiover in intellectual activi-
ties is apparcntly changing. Low social class memborship, eothnicity,
and recont immigration nave characterized American Catholics in many
. . 11 L . : 1y .
achievemont studies. Crrtain of these socio-oconomic variables do
not app~ar to be relevant to the emerging picture of third and fourth gener-
ation Catholics in suburban America. The academic achicvemeont of

Catholic students and their general achievement orientation, reflecied in

12 d

thoir High School Inventory responsces of Denny's stud: o not parallel

the low achicvement picture of Catholic students in rescarch studies such
! T 1 1

as the New Haven studics.

Tihe findings of Veroff, Gurin, and Fold14 indicate that for Catholics

n-Ach scores arc negatively related to income and positively related (o

11 . .
Rosen, Bernard C., "Race, Ethnicity, and the Achievement

Svndrome," American Sociological Review, XXIV, (February, 1959), pp.
47-60.

Denny, Terry, "Achievements of Catholic Students in Public
High Schools - II," The Ceatholic Lducational Roview, LX, October, 1962,
pp. 442-469,

McClelland, D., Baldwin, A., Bronfenbreaner, U., and
Strodtbeck, F., Talent and Society, Princcton, New Jersey: D. Van
Nostrand Company, 1958,

14 Veroff, Joseph; Gurin, Gerald; Feld, Sheila; "Achievement
Motivation and Religious Background," Americar Socinloagical Review,
April, 1962, pp. 205-217.
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family size. These findings weoere opposite to what McClelland, cot.al.,
16 . . . .
and Rosen have found in previous rescarch studies.

This study was conducted to provide additional knowledge relative
to the academic achievement, aptitude and motivation of the parochial
school student. With the rapid growth in enrollment of the parochial
school in the past ten yoars it becomes increasingly important to under-
stand the achicvement and motivation underlying achievement of the pa-
rochial school student.

Thcory:
17 . ) , . < .

McClelland™  theorized that the need for achievement motivation
may be indicated by the subject's responses to certain TAT cards. Inter-
pretation is made on the basis of the subjoct's concern for long-term in-
volvement, unique accomplishment, and competition with a standard of
excellence.

18 . ., , . ' o

Farquhar™ = polarized McCleiland's theory by adding the constructs
of short-term involvement, and common accomplishment. The third con-
struct, competition with a standard of excellence, Farquhar adapted to in-

clude maximal and minimal compectition. These constructs were viewed

15 McClelland, op. cit.

16 ]
Rosen, op. cit.

17
McClellard, D., Atkinson, J., Clark, R. and Lowell, E.,
The Achicvement Motive, New York: Appleton-Centurv-Crofts, 1953,
pp. 110-113

1 8I—‘arqu‘n ar, op.cit.
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as being related specifically to the academic setting. Fargqunar's theorv
assumes that the first three factors theorized by McClelland characterize
the individual with the high n-Achievement, while the three factors added
by Farquhar characterize the student who possnsses the low n-Achicvement.
The hvpothesized constructs of academic motivation are summarized in
Table 1.1.

TABLE 1.1 SUMMARY OF A POLAR THEORY OF HIGH AND LOW ACA-
DEMIC ACHIEVEMENT MOTIVATION.

7 Low Academic Achicvement
__ Mpotivation

.

“THigh Academic Achiévement
__Motivation

1. Necd for Long-Term ; 1. Need for Short-Term
Involvement

2. Need for Unique 2. Need for Common
_.__Accomplishment Accomplishment

3. Need to Compete with a 3. Need to Compete with a
Maximal Standard of Minimal Standard of
Excrllence Excellence

From this theory, Farquhar and his associates developed the M-
Scales, an objective measure of academic motivation which they hypoth-
esized would increase the precision in predicting nigh school grade point
average when addrd to an aptitude measurc. The M-Scales is comprised
of four sub-tests: (1) The Generalized Situational Cr.oice Inventory which
measures the student's noed for academic achievement; (2) The Preferred
Jobh Characteristics Scale which measures the occupational aspirations of
the subject; (3) The Word Rating List which measures the student's self-

concept in an academic setting; and (4) The Human Trait Inventory which
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measures unique characteristics of high and low motivation students in an
academic situation.

An attempt is made in this study not only to study the differential
predictiveness of the M-Scales, but to examine the motivational structure
of the parochial school student.

The Hyvpothesas:

The hypotheses to be tested in this study are:

1. There is a difference in the mean scores on the four sub-
tesfs of the M-Scales betwecn parochial and public school
males and females.

2. There is a difference in mean scores on the total M-Scales
between parochial and public school males and foemales.

3. There is a difference in mean grade point average between
parochial and public school males and females.

Rescarch by Farquhar and his associates indicated that the M-
Scales, when added to an aptitude measure, increases prediction of grade
point average. The following hypothesis, therefore, wiil be tested in
this studv:

4, The M-Scales, when combined with an aotitude measure,
will increase thev precision for predicting academic achieve-
ment (GPA) for parochial school males and femaics.

Previous researcih nas indicated that the Generalized: - Situational

Choice Inventory is most closaly aligned to the initial theory upon which
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the M-Scales are based. Also, the GSCI scems more applicable to mal.s
than females. If sex is not taken as a separate variable, the theory scoms
brst reflected in male under- and over-achievemont. Thcrg‘.forc, a factor
analvsis of mal» responses to the GSCI was usad in the study. he fol-
lowing hypothesis will be tested:
5. The factor analysis of the male parochial school student's
responses to the GSCI will vield an interpretable structure
different than that found for the public school male.

Organization of the Study:

In Chapter II the review of literature concerning achi~vement, ap-
titude, and motivation of the parochial school student will be presented.
The design and methodology used in the study are described in Chapter III.
In Chapter IV the statistical analysis of the mean differences in scores and
the Regression analysis will be presented. The results of the Factor anal-

vsis is found in Chapter V.



CHAPTER 1I

RLVIEW OF LITRRATURE ON APTITUDF, AGHIEVEMENT
AND MOTIVATION OF THE PAROCHIAL SCHOOL STUDENT

Few studies of the parochial school students' achievement in rela-
tion to academic abilitvy and motivation were found in reviewing the litera-
ture. The majority of the studies tended to be descriptive rather than
statistical in nature. Furthermore, many investigations did not separate
parochial from private schools in their analvsis procedures. In the re-
view which follows attention is given to descriptive as well as actuarial
rcports. In addition, relevant studies focusing on private schools which
include parochial populations will be reviewed as well as the obviously
pertinent church-based reports.

The Reverend C. Albert Koobl, Associate Secretary, Secondary
School Department, The National Catholic Educational Association, in re-
sponse to a request for information regarding studies of achicvement, abil-
ity and motivation conducted in the parochial schools replied that he did
not have much to offer and that their office has not been able to do the
kind of research that they would like to have done.

The Carnegie Corporation has made avéilablo $350,000. for an ob-

jective and factual study of Catholic elementary and secondary cducation.

1 Reverend C. Albert Koob, Personal Communication, National
Catholic Educational Association, Washington, D. C.

-9 -
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Dr. William H. Conley, Notre Dame University, dircctor of this studvy,
outlined the following two purposes for the study: (1) to provide a pro-
file of Catholic education, making available information about Catnolic
schools; and (2) to conduct investigations in depth in selected dioceses
which will provide more detailed information to make judgments, decisions,

and plans for the future of Catholic schools.2

Tire results of the study,
however, will not be available for at least another vear.

Aptitude Measures:

3 . A .
Koos™ and Hlll4 found parochial school students to be superior to
public school students in scholastic aptitude as measured by the ACE Psy-
chological Examination. Buegcls found no significant difference in school

ability as measured by SCAT scores in a comparison of high school juniors

Conley, William H., "The Study of Catholic Education,” Na-
tional Catholic Educational Association Bulletin, LIX, No. 2, November,
1962.

Koos, Leonard V., Private and Public Secondary Education,
Chicago: University of Chicago Press, 1931. '

4
Hill, Robert E., Jr., "Scholastic Success of College Freshmen
from Parochial and Public Secondary Schools," School Review, 69, No. 1,
Spring, 1961, pp. 60-66.

Buegel, Hermann F., "Comparison of SCAT Scores of High
School Juniors in Parochial and Public Schools," Psycholoyical Reports,
7, 1960, pp. 497-498.



-11 -

S . o . . ... b .

in parochial and public schools. A bulletin ™ of the College Entrance Ex-
amination Board states that young people who preparcd to take the College
Entrance Board Examinations through public high school instruction scored,
on the whole, a little better than seniors from private college preparatory
institutions. Davis axnd Frederiksen stated taiat on the average, public
school students did better academic work during tihe freshman year at
Princeton in relation to ability as mecasured by the Scholastic Aptitude Test -
Verbal Section - than did private school graduates.

Achicvement Measures:

O

Lathrop and Kieffer” studied 52 private school ¢raduates and 50 pub-
lic school graduates enrolled at Iowa State College in 1952 to determine if
the public and private hig.: schools in Iowa do equally well in preparing stu-
dents for work at ITowa State College. The subjects were paired by sex,
divisions of the college as well as previous high school course pattern, and
as closely as possible on characteristics of aptitude as measured by total
scorce on ACE Psychological Examination, high school grade point average,

and high school size. They found that the difference in achievement

6 Dyer, Henry S. and King, Richard G., "Collec ¢ Board Scores:
Their Usc and Linterpretation. No. 2," Princeton, New Jersey:  College
Entrance Examination Board, 1955, pp. 151-159.

7 Davis, Junius A. and Frederiksen, Worman, "Public and Private
School Graduates in College, " Journal of Tcacher Education, 6, March,
1955, pp. 18-22.

, Lathrop, Irvia T. and Kieffer, Thomas J., "College Achievement
of Public Versus Private High School Graduates," The Clearing House,
Vol. 33, January, 1959, pp. 299-372.
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between graduates of two tvpes of high schools was not statistically sig-
nificant at the end of the first or third quarter. However, the difference
in achievement was significant at the time of leaving Iowa State College.

It appears that the student who is a graduate of a public high school in
Iowa enjoys a greater mcasure of academic success at Iowa State College
than does a graduate of a private high school in Iowa. No evidence is
available to explain whyv public high school graduates achieve higher
grades.

Conant9 said that the public high school graduate does better than
the private school graduate in Harvard College though there may be consid-
erable difficulty the first vear. He did not support his statement with a
presentation of empirical evidence.

Seltzer10 compared the numbers of Harvard fresiimen on the Dean's
List and the numbers of failing and passing students and found that the stu-
dents admitted from public schools prescnted considerably better freshman-
year academic records than the private school students in spite of the fact
that there was little or no difference in intellectual potential or in academic

background between the two groups.

Conant, James Bryant, Education and Libertv, Cambridge,
Massachusectts: Harvard University, 1953, p. 131.

10 Seltzer, Carl C., "Academic Success in Collegc of Public and
Private School Students," Journal of Psvchologv, 25, 1948, pp. 419-431.
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Wigginll analvzed the top 100 and bottom 100 men in the classes
of 1954 and 1955 at Yale University and concluded that it is more likely
that the individual public-school graduate will achicve a good academic
record than a private-school graduate.

The records at the Phi Beta Kappa Headquarters in Washington,

D. C., indicated that in 1954 more public-school than private-school stu-
dents were initiated into Phi Beta Kappa in three leading universities
(:iarvard, Yale University, and Colgate University). 12

13, 14 found that public school graduates earncd significantly

Shuey
higher grades, on the average, than did the private school graduates when
she compared the academic achievement during the freshman and sophomore

college year of 189 pairs for the freshman year and 245 pairs of females for

the sophomore year. The public and private high school graduates were

11
Wiggin, Lewis M., "The Yale Undergraduate: One Man's

Findings," Yale Alumni Magazine, May, 1954, pp. 7-9.

National Education Association Research Bulletin, Vol. XXXV,
No. 4, December, 1957, p. 148.

13 Shuey, Audrey M., "Academic Success of Public and Private
School Students at Randolph-Macon Woman's College. I. The Freshman
Year," Journal of Educational Research, 49, 1956, pp. 481-492,.

14 Shuey; Audrey M., "Academic Success of Public and Private
School Students at Randolph-Macon Woman's College. II. The Sophomore
Year," Journal of Educational Rescarch, 52, 1958, pp. 35-38.
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paired by age, intelligence, academic load, same geographical background,
and same community size. Sne concludes that there is no cvidence that
private schools prepare pupils nmore effectively for college than do public
schools.

The most comprehensive study conducted on ow public and private
school graduates compare in academic achievement was conducted by Koos.1
ITis findings generally favored the graduates of public schools, a result re-
markable since intelligence measurecs favored private schools.

1111116 compared high school scholastic success of students from
parochial and public elementary school backgrounds. Although his find-
ings favored the public school, only the findings for Natural Science,
Written Expression, and composite measures were significant at the .05
level.

In another study, 1{11117 compared the scholastic success of fresh-
men at Ball State University from parochial and public schools. He found
the parochial school sample to be statistically superior in scholastic apti-

tude as measurcd by the ACE Pswvchological Examination, However, when

15 Leonard V. Koos, op. cit.

16 Hill, Robert E., Jr., "An Investigation of the Educational De-
velopment of Selected Iowa Secondary School Pupils from Varied Elemen-
tary School Environment," 14th Yearbook, National Council on Mcasure-
ments Used in Education, New York: National Council on Measurements
Used in Education, 1957.

Hill, Robert E., Jr. "Scholastic Success of College Freshmen

from Parochial and Public Secondary Schools," School Review, 69, No. 1,
Spring, 1961, pp. 60-65.
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scholastic aptitude was controlled, the public sciool droup at the end of
the first and third term as well as for cumulative ¢rade point average at the
end of the third term was superior in scholastic achievement at the .05 level.

’

Denny1 studied the achievement of Catholic students in two
Midwestern communities where there were no Catholic high schools. He
found the gecneral picture of academic achievement of Catholic students is
one of equal achievement when compared with the non-Catholic contrast
group's achievement. The academic achievement of Catholic students and
their geqeral achievemeit orientation, reflected ia their High School Inven-
tory (11SSI) responses, do not parallel the low achievement picture of
Catholic students reported in research studies such as the New Haven

Studies. 20

Denny suggests that any discussion of the achievement of
Catholics should consider the socio-economic parameters of the Catholic

and contrast group.

Discussion of Studics;

The majority of the studies reviewed in this chapter were descrip-

tive rather than statistical. Many of the studies were found lacking in

18 Denny, Terry, "Achievements of Catholic Students in Public
High Schools - I.," The Catholic Educational Review, LX, March, 1962,
pp. 145-162.

Denny, Terrv, "Achievements of Catholic Students in Public
High Schools - II.," The Catholic Educational Review, LX, October, 1962,
pp. 442-469.

Strodtbeck, Fred L., "Family Interaction, Values, and Achicve-

ment," Talent and Society, ed., David C. McClelland, Princeton, New
Jersey: D. Van Nostrand Company, 1958.
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hypothesis formulation, and control of external variables such as socio-
economic factors. A number of the studies did not clearly specify the
population from which the samplces were drawn. Parochial schools were
not separated from the private school classification in the discussion of
findings related to private schools.

In some of the studies no empirical evidence was precsented upon
which the conclusions were based; the conclusions appeared to be logi-
cal rather than empirical. Theorctical formulations a priori and a pos-
teriori were lacking. Inadequate sampling would necessarily limit the
population to which generalizations could be made.

The evidence is not clear that the parochial school student achieves
less than his public school counterpart. In fact, the {indings are erratic,
to say the least,. This factor could probably he traced to such extraneous
variables as the uncontrolled socio-economic variable where the sclection
effect in certain communities or the cost of education would tend to contam-
inate the data. Furthermore, the studies which lump rarochial and private
schools together introduce inseparable effects because of the image of abil-
ity and behavior problems encountered in the private school setting. Also,
regional differences could male large differences in who does or can take
advantage of a parochial school education.

In the final an;alysis, it does not appear that there is any conclusive
studv regarding parochial school students' achievement, aptitude. and mo-
tivation which accounts for the flaws in experimentation mentioned above.

The need is paramount for such a study.
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Although there has been some resecarch on Cathol;c adults' intellec-
tual and cultural achievement, little is known about the achievement of
Catholic youth until they leave the secondary school. The majority of
the studies which concerned the parochial school student's achievement
and ability tend to be inconclusive and contaminated with uncontrolled

error. The Studv of Catholic Education hopefully will provide an objec-

tive and factual study of Catholic elementary and secondary education.

In designing the study which follows particular attention was given
to incorporating those features found lacking in the major sharec of the pre-
vious studies completed. Particularly an attempt was made to (1) state
clearly the population from which the sample was drawn and (2) use valid

statistical procedures in testing stated hypotheses.



CHAPTLR I

DESIGN AND METHODOLOGY

The design of this study is described under three headings: (1)
Sample Selection, (2) Nature of the Data, and (3) Analysis Procedures.

Sample Selection:

Two samples were involved in the analysis of this study. A pa-
rochial school sample, comprised of 100 males and 190 females, was ran-
domly selected from a population of 280 ole\);?‘,~11t'xn grade students from two
Michigan parochial high schools. These schools represent students
from 15 cities and communities, and 20 parishes.

The public school sample of 254 males and 26'1 fomales came from
an carlier study conducted by Farquhar.1 This sample was sclected from
42070 eleventh grade students from nine Michigan high schools and ana-
lyzed for the Farquhar project.

The parochial school sample used for the factor analvsis was the

same sample that was used in the corrclational analysis. The public

school sample for this analvsis was also a part of the Farquhar stud\;.2

Y William . Tarquaar, A_Comprehensive Study of the Motiva-
tional Factors Underlying Achievement of Eleventh Grade High School
Students, Research Project No. 846 (8458) supported by the U. S. Office
Of Education, in cooperation with Michigan State University, Final Report,
1963.

2 William W. Farquhar, op. cit.

- 18 -
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Nature of the Data:

Three types of data were gathered on cach student: (1) an apti-
tude estimate, (2) a grade point average, and (3) a motivational score.

Aptitude Measure: The aptitude measure was the Verbal Reason-

ing sub-test of the Differential Aptitude Tests (DAT-VR). 3

Grade Point Average: The grade point averace (GPA) was com-

puted for each individual using grades received in ninth and tenth grade
academic subjects, i.e., subjects requiring homeworl:, To obtain an

estimate of the GPA criterion reliability a correlation was calculated be-
tween ninth and tenth grade GPAs and was found to be .87 for males and
.96 for girls.

Motivational Score:  The motivational score was obtained from

the student's responses to the Michigan M-Scales. This scale is com-
prised of four sub-tests: (1) Generalized Situational Choice Inventory,
(2) Preferred Job Characteristics Scale, (3) Word Rating List, and (4) Hu-
man Traits Inventory.

The Generalized Situational Choice Inven-
tory was constructed to describe the aca-
demic motivation situation. Students are
required to make a forced choice between
two types of situations, one which depicts

a high and one which depicts a low academic

3 A description of the DAT-VR may be found in the manual: The
Psychological Corporation, Manual for the Differeatial Aptitude Tosts,
New York, 1959,
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motivation situation. A high score on this
scale indicates an individual who has a high
nced for academic achievement, A low
score indicatcs an individual who chooses
activities disassociated from the scnool's
program.

The Preferred Job Characteristics Scale was
designed to differentiate between the job
aspirations of high-low motivated students.,
Students are required to make a forced choice
between two types of jobs, one which depicts
high and one which depicts low job aspira-
tion. Students who score high on the scale
tend to want jobs where their individuality is
recognized, where their talents and skills
are uscd, and wheore opportunities exist for
change and advancement. Students who
score low on this scale tond to prefer jobs
where entry is easy, requircments are low,
time restrictions are absent, and where onc
is "discovered" rather than worked into a
positioin.

The Word Rating List was designed to mea-
sure the academic self-concept of the stu-
dent. Students are asked to rate them-
selves on a series of descriptive phrases
and words describing high and low motivated
and achieving students. A high score in-
dicates an individual with academic self-
concept oriented towards the school envir-
onment. An individual who scores low on
this scale has a fairly clear-cut picture that
he is not academic.

The Human Trait Inventory consists of items
from past personality tests that have been
found to differentiate betwren high and low
achieving and motivated students. Stu-
dents are asked to rate how they feel about
these statements., Individuals wiho score
high on this scale tend to have personali-
tics more similar to highly motivatrd stu-
dents and those scoring low tend to nave
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porsonalities similar to low motivated stu-
dents.

Reliability
A Hoyt's analysis of variance estimate for the total M-Scales was
obtained for a sample of 100 parochial school males and a sample of 100
parochial school females. The reliability estimate for the male popula-
tion was .62 and a reliability estimate of .79 for the femal» was obtained.
The reliability estimates for all sub- and total scores are reproduced in

Table 3.1.

TABLE 3.1 SUMMARY OF HOYT'S ANALYSIS OF VARIANCE RELIABILITY
ESTIMATES FOR THE M-SCALES FOR PAROCHIAL SCHOOL
SAMPLE.
- B S — [ — L .- Iy Il I - T T T T
' Parochial School h Parochial School
Males Reliability Females Reliability
Sub-Test N Estimate _ _ Estimato i
GSCI ! 100 .83 L .76
2 i
WRL 120 .99 A .90 o
pjcs 3 100 .96 .85 )
4 : )
HTL - _ 100 .48 - 80
M-Scales
Total 160 .62 .79

Bascd on 45 items for males and 30 items for females.

Based on 48 items for males and 48 items for females.

Based on 20 items for males and 33 items for females.

Based on 26 items for males and 25 items for females.
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Analysis Procedures:

Three procedures were used in the analysis of the data: (1) mean
test of significance, (2) multinle regression analysis, and (3) factor anal-
ySsis.

Mecan Test of Significance:  The Student "t" was us~d to test the

difference in uncorrelated means betweoen the responses of the parochial
school student and the public school student to the Michigan M-Scales,
both the four sub-tests and the total M-Scales, as well as the difference
between the gradc point average and the DAT-VR scores.

Multiple Regression Analysis: A multiple regression analysis

was performed to predict the Grade Point Average (GPA) from the (1) Gen-
eralized Situational Choice Inventory (GSCI), (2) Preferred Job Character-
istics Scale (PJCS), (3) Word Rating List (VVRL), (4) Human Traits Inven-
tory (.HTI), and (5) Differential Aptitude Tests-Verbal Reasoning (DAT-VR).
The multiple regression equations were solved using the general

linear hypothesis and least squares estimates of the B's. This method

is developed by Kemptnorne in Design and Analysis of Experimonts.4

The Michigan State University high sveed digital computer, MISTIC, with
a K-16M program, was used in the analysis. The assumption is made

that a multivariate-normal population has boen sampled.

Oscar Kempthorne, Design and Analysis of Experiments, John
Wiley and Sons Book Company, New York, 1952,
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Factor Analysis:
A factor analysis of the parochial school male responses to 22 se-
lected items for the GSCI were conducted and compared with the factorial
X . _ 5
structure of the public school male responses to the same test. The
entire scale (45 items) was also factor analyzed in order to more thoroughly
understand the underlying structure of the GSCI.
. 6 . . .
The normal varimax method of factor rotation was used to simplify
the factor loadings to interpret the factors. Rotation was continued until
at lecast three items loaded on a factor. No item was interpreted with a
factor loading less than .35 for the 22 item analysis. For the 45 item analy-
sis no item was interpreted with a factor loading less than ,50.
Prodedure
1. After building the two responsces
matrices (22 x 100 and 45 x 100),
the CCPA program was used to ob-
tain the intercorrelation among the

items as wcll as to factorize the
matrix.

William W. Farquhar, op. cit.

Harman., Modern 'actor Analysis, University of Chicago Press,
Chicago, Illinois, 1960, pp. 294-308.

7 The Correlation, Commonality, and Principal Axis program, de-
signed by Charles F. Wrigley and Don Kiel, Department of Psychology and
Department of Agricultural Engineering respectively, Michigan State
University, was performed by the Michigan State University high speced
digital computer, MISTIC.
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2. The factors were then rotated to sim-
ple structure by the normal varimasx
method of factor rotation. The K-17M
program was uscd for this part of the
analysis.

Null Hypothescs:
The following hypotheses are restatements of the hypothieses in
null form:

Ho1 There is no significant difference in mean scores of thie four
sub-tests of the M-Scales botween parociial and public
school males and females.

Ho2 There is no significant differeace in the mean scores of the
total M-Scales brtween parochial and public schiool males
and females.

Hoj There is no significant differeace in mean qgrade point av-
erage between parochial and public school males and fo-
males.

Ho4 The M-Scales when combinaed with an aptitnde measure will

not increase the pracision of prediction of academic achicye -
ment (GPA) for parochial school males and frmales,

The following hvpothesis is stated in null form, but it snould Lo under-
stood that it is not tested against an czact probability ccror rode ],
Ho_ Tre factor analysis of tne male paroc: ¢l ool stade ot
b

responseas to tne GSCI will vield an interpretanie structiure
not different from that found for . punlic connol male,

E parocrial school sample was drawn from two Laroci el £

Z

oy

schools wnare studnnis from 15 citir s and cormmuer o5, and 275 virisn g
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were in attendance. To study the pradictive cfficiency of the M-Scales,
the design was bascd on correlational analysis while the factor~rd dimen-
sions of the M-Scales for males were studied through factor analysis.
The results of this analysis were compared with the results obtained by

Farquhar in a studyv based on eleventh grade public school students,

4



CHAPTER IV

MEAN DIFFERENCES AND REGRESSION ANALYSIS

In this chapter will be presented the analvsis of (1) the mean tests
of sicjnificance between parochial and public school male and female re-
sponses to the four sub-tests and the total M-Scales, and (2) the correla-
tional and multiple regression analysis to evaluate the relationship between
the M-Scales, the DAT-VR, and GPA,

Mean Difference Between Parochial and Public School Student Scores:

Mean scores, standard deviations, and t-ratios for public and pa-
rochial school male and female samples are presented in Tables 4.1 and
4.2. The null hypothesis tested for each of the sub-tests was:

Hol There is no significant difference in mean scores of the four
sub-tests of the M-Scales between parochial and public
school males and females.

The t-ratios of 1.11 and -.27 for males and females respectively
indicate non-significant differences in GSCI mean scores. The null hy-
pothesis was accepted.

Responses to the PJCS produccd a significant "t" of 2.74 in favor
of the parochial school males, while the t-ratio of 1.36 for the females
was not significant. The null hypothesis was rejected for the males with

a higher mean being obtained by the parochial school male. Thie null hy-

pothesis was accoepted for the females.

- 26 -
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The HTI t-ratio of -7.50 was significant with the parochial school
male scoring lower tiian ti e public school student, but the "t" for the fe-
males was not significant. The null hypothesis of no difference in mean
scores was rejected for males with the public school male mecan higher than
the parochial school male. For femalecs the null hypothesis was accepted.

Responses to the WRL produced significant "t"s of 7.09 and 2.64
in favor of the parochial school males and females respectively. The null
hypothesis of no difference in mean scores was rejected.,

The null hypothesis tested for the total M-Scales was:

Ho2 There is no significant difference in mean scores of the to-
tal M-Scales between parochial and public school males
and females.

The t-ratio of 3.36 in favor of the parochial school male indicated

a difference in total M-Scales mean scores significant at the .05 level.
The null hypothesis was rejected for the males with a higher mean score
being obtained by the parochial school male. The "t" of 1.16 for the fe-
maies was not significant. The null hypothesis of no difference in mean

scores on the total M-Scales was accepted for females.

The null hypothesis tested for grade point average was:

Ho3 There is no significant difference in the mean grade point
average between parochial and public school males and
females.

The grade point averages of 3.32 and 3.46 carned bv parochiai
school males and females respectively were higher tnan the averages of

2.94 and 3.27 earned by public school male and female students. The
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t-ratios of 4.38 and 2.25 werc significant at the .05 level in favor of the
parochial school males and females. The null hypothesis of no difference
in mean grade point average was rejected.

Corrclational Analysis:

Intercorrelations of the M-Scales with the DAT-VR, and with GPA

are shown in Tables 4.3 and 4.4.

TABLE 4.3 INTERCORRELATIONS AMONG ACHIEVEMENT, APTITUDE

AND M-SCALES SCORES FOR PAROCHIAL SCHOOL MALLS
_—= - - T LT ‘_T.‘..f:'..'.‘ Ty .I T I .'.’?-.’,—_:: TIooTTTTTTTT LT LTt o : T =

GSCI PIGS | WRL  HTI DAT-VR  GPA
GSCI | .64 L 42% 42% . 35% . 42%
PJCS 19 .28% L 20% .15
WRL | 24 L29% 43
HTI 17 .13
DAT-VR 7 . L 66%
Total

_ M-Scales ‘. : ‘ .45%*

* .05 for therest thatr =0, ifr > .195 at the .05 level

Intercorrelations betwecen the sub-tests of the M-Scales range from
.19 to .64 for the males and from .33 to .73 for the females.

The GSCI and the WRL sub-tests of the male sample correlated sig-
nificantly from zero with GPA. The correlation of the PJCS and the HTI
was insignificant.

For the female sample, only the PJCS did not correlate significantly

from zero with GPA. The total M-Scales correlat—-d with GPA significantly

at .45 level for males and .48 level for females.
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TABLE 4.4 INTERCORRELATIONS AMONG ACHIEVEMENT, APTITUDEL,

AND M-SCALES SCORES FOR PAROCHIAL SCHOOL FEMALES

(N = 100)

GSCI PJCS - WRL HTI DAT-VR GPA
GSCI .B2* . 59* .b66* .15 ' .28%
PJCS . 33* .48%* 11 _ .17
WRL , L73% .43* . 59%
HTI L27* L40%*
DAT-VR -65%
Total

_M=-Scales  .48*
* P .05 for the test thatr =0, if r>.195 at the .05 level

The GSCI, the PJCS, and the WRL for the males correlated signif-
icantly from zero with the DAT-VR. The correlation of the HTI was not
significant.

The WRL and HTI for the female sample correlated significantly
from zero with the DAT-VR, while the GSCI and the PJCS correclations with
DAT-VR were insignificant.

| The DAT-VR produced higher correlations with GPA thnan any of the
sub-tests or the total M-Scales. The correlations for the males was .66
and for the females .65.
Regression and Multiple Correlation Analysis:
Both regression aad multiple correlatinn analysis were applied to

the data of the study.
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Regression Analysis

The null hypothesis tested for cach of the sub-tests and the total
M-Scales was:

Ho The M-Scales when combined with an aptitude measure

4 will not increasc the precision of prediction of academic
achievement for parochial school males and females.

There was need for a method of testing whether or not a variable
(M-Scales) when added to an aptitude measure (DAT-VR) sufficiently in-
creased the precision of estimation of the criterion (GPA).

Several approaches were considered before finally sclecting the F
test advocated by G.uilford.1 The F tests the increase in multiple R re-
sulting from an increase in the number of variables. An increasc in mul-
tiple R is equivalent to an increasc in predictive value (precision).

Another alternative which was given serious consideration was a
t test of the regression coefficient of the variables in the regression equa-
tion. The t test would have indicated whether or not the correlation co-
efficient was significantly different from zero, i.e., whether or not the
variable is sufficiently weighted to estimate the criterion. The t test
does not mcasure the increase in precision obtained when a variable is
added to the aptitude measure. The t test may contribute such uscful

information as indicating overlap or intercorrelations among variables.

1

The formula used for making this F test is found in J. P. Guilford,

Hill Book Company, Inc., New York: 1956, p. 400,

2 2
The formula used is:  F(1, N-m;-1) = (R - R3) (N-m; -1)
; -

1 {4

1-R
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Consider, for example, the case where the t test is significant and the T
is not significant. The t test would indicate that the variable is useful
as a predictor of GPA, but it does not add to the precision of the estimate.
The t test indicates that a significant intercorrelation between variables
exists. Because a table of intercorrelations is included in the study,
Table 4.3 and 4.4, the t test was unnccessary. Therefore, orly F tests
on the multiple R were conducted beccause if a "t" is significant, the var-
iable contributing to the precision must be weighted sufficiently. If "t
is not significant, the variable could not contribute to the increase in pre-
cision.

The results of the tests of significance are found in Table 4.5.
Significant F's were found at the .01 level for malcs when the GSCI, the
WRL, and the total M-Scales were added to the DAT-VR. The hypothesis
was rejected for these scales. The F's for the PJCS and HTI for the male
sample were non-significant and the hypothesis was accepted.

For the parochial school female sample, significant F's were found
at the .01 level when the WRL, the HTI, and the total M-Scales were added
to the DAT-VR; at the .05 level when the GSCI was added. The hypoth-
esis was rcjected when these scales were added to the DAT-VR. The ad-
dition of the PJCS scores to the DAT-VR did not increase the precision of
prediction of academic achievement for females; thus, the hypothesis was

accepted for female PJCS responses.
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Multiple Correlation:

In Table 4.6 the multiple correlations for the sub-tests and total
M-Scales and the DAT-VR estimations of the grade point average criterion
are summarized. The increasc in the multiple correlation over the zero
order correlation is about the same for males and females except for the
WRL and the HTI sub-tests of the M-Scales. Inspection of Table 4.4
revcals that the female WRL and HTI correlate highest with DAT-VR and
GPA.

Summary:

In testing the differences in mean scores of the four sub-tests of
the M-Scales between parochial and public school males and females,
significant differences at the .05 level were found in the WRL in favor of
both parochial school males and females. A significant difference in the
HTI favored the public school male, while for the PJCS a significant dif-
ference was found in favor of the parochial school male. Significant dif-
ferences were also found in the total M-Scales in favor of parochial school
males, but no mean difference in total M-Scales for females was obtained.
Significant differences in grade point average and DAT-VR were obtained
with both parochial school males and females scoring higher.

Significant correlations of the M-Scalcs with grade point average
were found in all of the sub-tests except the PJCS for female, and the PJCS

and the HTI for males. The total M-Scales had a significant correlation

from zero with GPA of .45 for males and .48 for females. The correlation
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of the DAT-VR with GPA was .66 for males and .65 for females, significant
at the .05 level.

In the regression analysis significant F's were found at the .01
level for males when the GSCI, the WRL, and the total M-Scales were
added to the DAT-VR for tie prediction of academic achiecvement as mecas-
ured by grade poinf average. The PJCS and HTI did not increase the pre-
cision of prediction when added to the DAT-VR.

For the parochial school female sample, significant F's were ob-
tained at the .Cl level when the WRL, the HTI, and the total M-Scales
were added to the DAT-VR; at the .05 level when the GSCI was added.
The addition of the PJCS to the DAT-VR did not increase the precision of

prediction of grade point average.



CHAPTER V

RESULTS OF THE FACTOR ANALYSES

The purpose of the factor analysis was to understand the academic
motivational structure of tiie parochial school male as reflected by his reo-
spoises to the GSCI sub-test of the M-Scalces. Several analvses were
conducted on the same data for a varicty of rcasons. First, the 22 items
of the GSCI were factored using a criterion similar to the one emploved in
the Farquhar study.1 Second, the same 22 items were factored using a
criterion altered to yield a more interpretable motivational structure.
Third, all 45 valid items of the GSCI were factored to determine whether -
or not the factors derived in the 45 item analysis supported the factors de-
rived in the 22 item analyses.

After the analyses were completed, a logical comparison of the
three preceding analyses with the findings of the Farquhar study was made.

Results of the Twenty-Two Variable Factor Analysis Similar to the Farquhar
Procedure:

To resolve the 22 variable problem, the principal axis solution was
used for the unrotated factors. In an attempt to get a simpler factorial
structhar [or intcrpretation, the normal varimax method of rotation was used

rather than the quartimax method uscd by Farquhar. Each factor had to

have a sum of squares (Eigen valuc) of 1.00 to be rotated, and cach rotated

Farquhar, William W., A Comprehensive Study of the_Motiva-
tional Factors Underlyving Achievement of Eleventh Grade High School Stu-
dents, Rescarch Project No. 846, supported by the U. S. Office of Edu-
cation in cooperation witih Michigan State University, Final Report, 1963.
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factor had to have at lcast three items with a minimum loading of .35 to
be interpreted. The factors, their item content and factor loading are
presented in Tables 5.1 and 5.2. Using the above criterion, two factors
were identified.

TABLE 5.1%* ITEM LOADINGS FOR THE GSCI MALE RESPONSLS -
Factor I **

Load—inq

ftcm Number and Content
11. a. Be well prepared for a job after graduation
from high school, or
b. Be well prepared to continuc learning 799
19. a. Wait ten vears and reccive fame taroughout
the nation, or
b. Receive fame in my community overnight 776
59. a. Study to go to college, or
b. Study to get out of high school . .698
13. a. Have the teacher give everyone the same
grade at the beginning of the term and
know I passed, or
b. Take chances on getting a higher or lower
grade at the end of the coursce 468
9. a. Have the best teachers in the state in my
school, or
b. Have a large recreation center in my school .414

* Tables 5.1 and 5.2 pertain to the 22 item Factor Analysis, 2 factor ro-
tation, sum of squares in »xcess of 1.00.

** Labeled long-term versus short-term involvement.
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TABLE 5.2 ITEM LOADINGS FOR THE GSCI MALE RESPONSES -
Factor II *
~ " Item Number and Content " " Loading

66. a. Be very happy, or

____b. Havelotsofmoney ____ ___ . _. __ 719
50. a. Do what I think is right, or
_____». _ Dowhat others think is right ____ . . ____.577
38. a. Have everybody in the class get a "C"
at the beginning of the course, or
b. Be graded at tiie end of the course with
the possibilitv of getting a higher or
e .. Yowermark ... .___._.523
77. a. Discover a gold mine, or
. b. __Discover anew madicine . 416
39. a. Receive a grade on the basis of how much
my teacher thinks I have learned, or
b. Take a course from an instructor who onlv
- __9ives*C"s ... . __:389
33. a. Work rapidly just "skimming" along, or
_.__bh. Work slowly with great thoroughness . _.350
* Labeled unique versus common accomplishment.
Factor I. Five items had the heaviest weighting and met the

minimum criterion for interpretation. The underlying theme of the item
content is concern with having immediate rewards or waiting for more en-

during satisfactions.  The factor was labelrd long-term versus short-

term involvement.
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Factor II. Six items excceded the .35 criterion of factor load-
ing on the sccond male GSCI factor. The content of the items appears
to be a fusion of outer or inner directedness or unique or common accom-
plishment. The factor was labeled unigue versus common accomplish-_

Rotation of Factors wit Altered Criterion - Twenty-Two Items:

To yield a more interpretable factorial structure of the academic
motivation of parochial school males as reflected by the responses to 22
items of the GSCI, the sum of squares criterion for including a factor for
rotation was changed from 1.00 to .50. Six factors were found to ment
the criterion and rotated. Four of the factors met the additional criter-
ion of at least thrce items with factor loadings of .35 to be interpreted.
The factors, their item content and their loadings are presented in Tables
5.3, 5.4, 5.5, and 5.6.

Factor I. Six items loaded on the first factor. Four met the
minimum criterion of .35. Item 13 was found in Factor I of the first anal-
vsis. The content of the items is involved with academic risk-taking.
The factor was labeled chance-taking versus no chance-taking.

Factor II. Sizx items loaded heaviest on the second male GSCI
factor with three exceeding the .35 criterion for interpretation. Items 66,

50, and 33 were also found in Factor II in the pre\zidus analysis. How -

ever, the content of the items found in this factor appears to be the source

of control within one's value structure of the iadividual rather than unique
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TABLE 5.3 * ITEM LOADINGS FOR THE GSCI MALE RESPONSLS -
Factor I **

Loading

Item NLimbér and Content
38. a. Have evervbody in the class get a "C"
at the beginning of the course, or
b. Be graded at the end of the course with
the possibility of getting a higher or
B} lowermark ... . . ___ _.650
13. a. Have the teacher give everyone the same
grade at the beginning of the term and
know I had passed, or
b. Take chances on getting a higher or lower
.. __grade at the end of the course =~ ___.476
39. a. Receive a grade on the basis of how muc™
my teacher thinks I have learned, or
b. Take a course from an instructor who gives
e only"GC"s . _ . __..__.474
18. a. Get excellent grades because I have a great
deal of ability, or
b. Get average grades because I have average
__ability SR 100 S

* Tables 5.3, 5.4, 5.5, and 5.6 pertain to the 22 item Factor Analvysis,
6 factor rotation, sum of squares in excess of . 50.

** Labeled chance-taking versus no chance-taking.
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TABLE 5.4 ITEN LOADINGS FOR Tl €©SCI MALE RESPONSES -
Facior II *

! i - :
Item Number and Content Loading

66. a. Be very happyv, or
b. Have lots of money .605

50. a. Do what I think is right, or

b. Do what others think is right .486
33. a. Work rapidly just "skimming" along, or
b. Work slowly with great thoroughness . 445

* Labeled outer versus inner directedness.

TABLE 5.5 ITEM LOADINGS FOR THE CSCI MALE RESPONSES -
. Factor II] * .
Item Number and Content Loading
11. a. Be well prepared for a job after graduation

from high school, or

b. Be well prepared to continue learning -.785
59. a. Study to go to college, or

b. Study to get out of high school -.727
55. a. Wait until I had finished college and make

a better salary, or

b. Get a job right after high school and make
. a good salary -.661
9. a. Have the best teachers in the state in my

school, or

b. Have a large recreation center in my school -.376
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TABLE 5.5 (Continued)
Item Number and Content Loading
13. a. Have the tcacher give everyone the same

grade at the beginning of the term and
know I had passed, or

b. Take chances on gectting a higher or lower
grade at the end of the course -.376
36. a. Have a great deal of money, or
b. Be an expert in my favorite school subject -.375

* Labeled long-term versus short-toerm involvement.

TABLE 5.6 ITCNM LOADINGS FOR TIIE GSCI MALE RESPONSES -
Factor [V *

~ Item Number and Content o 0 T Loading

23. a. Be allowead to take extra courses before

and after school, or

b. Just take courses offered during the school
day .518
46.  a. Think of an idea that nobody has ever thought
of, or
b. Set a world's speed record .490
77. a Discover a gold mine, or
b. Discover a new medicine .457
9. a. Have the best teachers in the state in my

school, or
b. Have a large recreation center in my scihool .374

20, a. Make quick decisions and sometimes be right
and sometimes wrong, or

b. Deliberate over decisions and usually oe right . 372

* Labeled unique versus common accomplishment,
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or common accomplishment. Therefore, the factor was labeled outer ver-

sus inner directedness.

T'actor III. Six items cxceeded the minimum criterion for inter-
pretation. Items 59, 11, 13, and 9 were also found in Factor I of the
first item analysis. The content of the items with the heaviest loadings
is concern with having immediate rewards or waiting for more enduring sat-

isfactions. The factor was lawcled loing-torm virsus short-term involve-

ment.
Factor IV. Four items loaded highest on the fourth GSCI factor.

Item 77 was found in Factor II and item 9 in Factor I of the previous anal-

ysis. The content of the items is unique versus common accomplishment

and the factor was so labeled.

Factoring of All Forty-Five Valid Items of the GSCI:

To provide a logical comparison with the 22 item factor analysis,
each rotated factor of the 45 item analysis had to have the same Eigen
value (1.00) and at least three factor loadings of .35 to be considered sig-
nificant for interpretation. Upon insperction of the eight factors derived,
little psvchological sense was apvarent. Therefore, to arrive at a sim-
pler structure, the criterion for interpretation was changed to permit the
factor loadings to drop to .50. The factors, their item content and load-
ing of each item are presentrd in Tables 5.7 and 5.8. The two identified

factors are interpreted and laveled as follows:
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TABLE 5.7 * ITEM LOADINGS FOR THE GSCI MALE RESPONSES -

- Factor [ **

Item Number and Content Loading
9. a. Have the best teachers in the state in my
school, or
b. Have a large recreation center in my
school ,751
32. a. Be paid for how well 1 did a job, or
b. Be paid the same amount no matter how I
did the job 733
33. a. Work rapidly just "skimming" along, or
b. Work slowly with great thoroughness ,680
59. a. Study to go to college, or
b. Study to get out of high school ,510
* Tables 5.7 and 5.8 pertain to the 45 item Factor Analysis.
** Labeled long-term versus short-term involvement.
TABLE 5.8 ITEM LOADINGS FOR THE GSCI MALE RESPONSES -
Factor IT*
Item Number and Content Loading
35. a. Have a better job than my father has, or
b. Have a job like my father has ,617
31. a. Work at many less important jobs which I
know I could finish, or
b. Work at one very important job which may
never be entirely finished in my life-time 599
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TABLE 5.8 (Continued)
- _Itcm Numbe‘r and éorﬁent Loading
66. a. Be very happy, or -

b. Have lots of money . ' .544
68. a. Do something like everyone else, or ’

b. Do something outstanding i _ —,532 B
* Labeled unique versus commoAn éccomplishment. -

Factor I. On the first factor, four items exceeded the .50 cri-

terion of factor loadings required for interpretation. The theme of the

items has undercurrents of concern with time and task involvement. The

factor was labeled long-term versus short-term involvement.

Factor II. As with the first factor, four items had factor load-
ings exceeding .50 on the second factor. The content of the items is
doing the unusual. Therefore, the factor was labeled unique versus com-

mon accomplishment.

Comparison of Factors:

The primary focal point of the factor analyses was a comparison of
the preceding factor analyses with the findings of the Farquhar study. A
summary of the labels for the factor analyses, 22 item analyses as well
as 45 item analysis, is contained in Table 5.9.

Comparison of Factors Derived By
Similar Procedurcs - Twenty-Two Items

Three factors were derived by the Farquhar study by quartimax rota-

tion of responses: (1) unique versus common accomplishment, (2) immediate
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versus long-term gratification, and (3) competition with versus case of
meeting a standard. When a similar criterion was usced for factor rota-
tion (Eigen value 1.00) and at least three with loadings of .35 for interpre-
tation, two factors were derived from this study: (1) long-term versus
short-term involvement, and (2) unique versus common accomplishment.

Parochial School Factor I: _Long-torm versus s:hort-torm involve-

ment. Four of the five items found in Parocliial School Factor I w::re
also found in Farquhar's Factor I, unique versus cominoa accomplisnment.
Although there is much overlap of items, the order varies. The overall
theme of the items of Parochial School Factor I gives tho impression of a

time dimension rather than unique or common accomplisiiment.

ment. The same taree items found in Parochial School Factor II were

also found in Farquhar's Factor I, unique versus common accomplishment.

Items 66 and 77 were also found in Farquhar's Factor II, immndiate versus

long-term gratification. Item 50 was found in Farquhar's Factor III, com-

petition with versus ease of meeting with a standard. Howcver, the con-

tent of Parochial School Factor Il appcars to be mostly concerned with
cither doing or not doing an unusual task.

Although similar procedures were used in the analysis compared
above, the factor rotation methods were different. The overlap of items
is obvious even though factor loadings and order of hecavicst items wera

somewhat different.
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Values of 1.00 and .50 - 22 Ttems

Four factors were derived when the sum of sguares was chéngod
from 1.00 to .50 to permit factor rotation until at lecast three items loaded
in excess of .35. The factors were: (1) chance-taking versus no chance-
taking, (2) outer versus inner directedness, (3) long-term versus short-term
involvement, and (4) unique versus common accomplishment.
no chance-taking. Item 13 was also found in Parochial School Factor I

(Eigen value 1.00), long-term versus short-term involvement. Items 38

and 39 were found in Parochial School Factor II (Eigen value 1.00), unique

versus common accomplisiment. However, the theme of the items of

Parochial School Factor I (Eigen value .50) appcars to be chance-taking
or no chance-taking.

Parochial School Factor II (Eigen value . 50):  Outer versus inner

-,

directedness. The same three items, 66, 77, and 33, found in the fac-

tor, were also found in Parochial School Factor II (Eigen value 1.00),
unique versus common accomplishment. The content of the items found
in Parochial School Factor II (Eigen value .50) appears to reflect an outer
or inner directedness rather than unique or common accomplishment.

Parochial School Factor III (Eigen value .50): Long-term versus

short-term involvement. Four of the six items found in Parochial School

Factor III (Eigen value .50) were also found in Parochial School Factor I
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(Eigen value 1.00). Both factors were labeled lonj-term versus short-

term_involvement.

Parochial School Factor IV (Eigen value .50):  Unique versus com-

mon accomplishment. Item 9 was also found in Parochial School Factor
I (Eigen value 1.00), long-term vorsus short-term involvemont, and item
77 in Parochial School Factor II (Eigen value 1.00), unigue versus common
accomplishment. The overall theme of the itom content appears to be
unique or common accomplishment.

When factor rotation was done by varimax mecthod, but the Eigen
values changed from 1.00 to .50, four factors were derived that met the
criterion of .35 loading for interpretation instead of two factors derived
in the previous study. Again, the items ovoriap frequently with some-
what different factor loadings and order.

Comparison of Farquhar's Factors and Parochial
School Factors (Eigena Value . 50)

Parochial School Factor I: Chance-taking versiis no chaace-taking.

Although the same items in Factor I were found in Farquhar's Factor I,

unique versus common accomplishment, the order of the items and the fac-

tor loadings are differeat. Elements of chance-taking submerged in
Farquhar's Factor I appear to be the theme of Parochial School Factor I.

Parochial School Factor II:  Outer versus inner directedness.

Item 33 was found in Factor I of the Farquhar study, uniquec versus com-

mon accomplishment, item ¢ in Farquhar's Factor II, immadiate versus
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long-term gratification, and item 50 in Factor III of the Farquhar study,
competition with versus case of mecting a standard, The overall
theme of item content for Parochial School Factor II seems to be outer or
inner directedness.

Parochial School Factor III: Long-term versus short-torm involve-

ment. Four of the five items found in Parochial School Factor III were

found by Farquhar in Factor I, unique versus common accomplishment.

Item 36 was also found in Farquhar's Factor II, immediate versus long-

term gratification. However, the content of the items with the heaviest

loadings for Parochial School Factor III appears to be long-term or short-
term involvement rather than unique or common accomplishment.

Parochial School Factor IV: Unique versus commo:_accomplish-

ment. Items 23 and 20 were also found in Farqunar's Factor III, com-

petition with versus ease of meeting a standard. Items 46 and 77 were

found in Farquhar's Factor II, immadiate versus long-term gratification,

Item 9 was also found in Farquhar's Factor I, unique versus common ac-

complishment. The underlving theme of the item content for Parochial
School Factor IV appears to be unique versus common accomplishment,
When the methods of rotation and Eigen values for rotation were
changed, similarity of factor content is still apparent, even though load-
ings and order of items differ.
One factor, Parochial School Factor II (Eigen value .50), outer

Yersus inner dircctedness, appears unique to the motivational structure
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of the parochial school male. Parochial School Factor I (Eigen value

1.00), chance-taking versus no chance-taking, scems submerged in Fac-

tor I of the Farquhar study, unique versus common accomplishment.

The hypothesis for the 22 variable factor analysis for the parochial
school male was:

Ho5 The factor analysis of the male parochial school students'
responses to the GSCI will vield an interpretable structure
not different than that found for the public school male.

On the basis on the preceding analysis, two interpretations arec
apparently warranted. The factorial structure of the parochial school
male responses to the GSCI is, for the most part, similar to that found
for public school students. However, certain elements, such as outer
or inner directedness, emerged which presents the possibility of some
unique characteristic of the parochial school student. The results may
be due to the prevailing attitudes developed in the parochial school set-
ting or they may be an artifact of the rotational procedures. That is,
varimax rotation may have brought the factor to a new simpler structure
which might have also been found in the Farquhar analysis had he also
used this tool rather than quartimax.

Inasmuch as it is possible to accept or reject a hypothesis which
is not tested against an exact probability model, the factor hypothesis
appears to have been, for the most part, accepted. However, this state-

ment can only be made with reservation because the factors from the pa-

rochial students' responses also exhibited some unique characteristics

which need further e-¢ploration.
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and Twenty-Two Item Analysis

Items 9 and 59 of Factor I of the 45 item analysis, long-term ver-

sus short-term involvement, were also found in Parochial School Factor I

(Eigen value 1.00) of the 22 item analysis. Item 33 of Factor I of the 45
item analysis was also found in Parochial School Factor II (Eigen value

1.00) of the 22 item analysis, unique versus common accomplishment.

When the 45 item analysis was comparced to the 22 item analysis
(Eigen value .50), items 9 and 59 are found in Factor I of the 45 item anal-
ysis, and in Parochial School Factor III (Eigen value . 50). Both factors

were labeled long-term versus short-term involvement., Item 33 was

found in Factor I of the 45 item analysis, long-term versus short-term in-

volvement, and in Factor II (Eigen value .50), outer versus inner dirccted-

ness.
Itecms 9, 33, and 59 of Factor I of the 45 item analysis, long-term

versus short-term involvement, were also found in Factor I of the Farquhar

study, unique versus common accomplishment. The factor loadings and

order of items of Factor I of the 45 item analysis are different from Factor
I of the Farquhar study.

Item 66, a choice of being happy or having lots of money, is found
in all of the factor analyses. The item is loaded heaviest for all three
of the 22 item analyses, and has the third heaviest loading in the 45 item

analysis. Item 66 appears in Parochial School Factor II (Eigen value 1.00)
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of the 22 item analysis and is labeled unique versus common accomplish-
ment; in Parochial School Factor II (Eigen value .50) of the 22 item analy-

ses labeled outer versus inner directedness; in Factor II of the Farquhar

study labeled immediate versus long-term gratification. Factor II of the
45 item analysis was labeled unique_vers:to o ommon accomplishment.

When the factors of the 45 item analysis arc compared with the 22
item analysis, some using the same criterion, some a different criterion,
the similarity of items, factor loadings, and order of items is apparent.
However, the factors are not interpreted by the nuances of a single item,
but by the global aspects of the content. Thus, much room is left for
error in interpretation - a risk all factor analysis runs when an attempt is
made to label the end product.

Summary:

The principal axis solution was used for the unrotated factors on
the responses of male parochial students to the 22 item GSCI. In an at-
tempt to obtain a simpler factorial structure for interpretation, the normal
varimax method of rotation was uscd rather than the quartimax method used
by Farquhar. For the first analysis of the 22 items of the GSCI, ecach fac-
tor had to have an Eigen value of 1.00 to be rotated, and each rotated fac-
tor had to have at least threce items with a minimum loading of .35 to be
interpreted. Two factors were found.

To yield a more interpretable factorial structure for the 22 item anal-

ysis, the Eigen value was changed from 1.00 to .50. Six factors mct the
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criterion and were rotated using varimax. Four of the factors met the ad-
ditional criterion of at least three items with factor loadings of . 35.

The factors derived in the 22 item analyses of the GSCI were then
compared with each other and with the factors derived by the Farquhar
study.

To provide a logical comparison with the 22 item analysis, each
rotated factor of the 45 item analysis of the GSCI had to have the same
Eigen value (1.00) and at least three items with loadings of .35. When
eight fairly uninterpretable factors were derived, more psychological sense
was apparent when the criterion for interpretation was changed to permit inter-

pretation of factors with loadings of .50. Two factors were identified
and compared with all three previous ana.lysis of 22 items of the GSCI.

Although items loaded differently and the order of the heaviest
items varied from analysis to analysis, item patterns, overlapping of
items in different factors, and factors derived gave a picture of similarity

in structure. One factor, outer versus inner directedness, appears

unique to the academic motivational structure of the parochial school male.
The conceptual framework undergirding Farquahr's male GSCI Factor III,

competition with versus ease of meeting a standard, did not appear as an

identifiable structure for the parochial school students of this study.
However, neither the unique nor the exclusion finding was given much
weight because they most likely were traceable to the differences in ro-

tational procedures.



CHAPTER VI

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The study represents another attempt to examine the theory under-
lying an objective measure of academic motivation - the Michigan M-
Scales.

Summary:

The study was both predictive and descriptive in nature. It was
predictive in that it estimated grade point averages and descriptive in
that an attempt was made to determine the structure of responses through
factor analysis.

Purposc of the Study

The purpose of the study was (1) to measure the predictive cffici-
ency of the M-Scales when applied to a parochial school sample, and (2)
to study the underlying academic motivational structure by use of factor
analy.sis.

Design of the Study

A parochial school sample was drawn from the eleventh grade of

two Michigan Class B parocnial high schools. Correclational analysis

was used to study the predictive efficiency of the M-Scales while the

factored dimensions of the M-Scales were studied through factor analysis.
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The results of the factor analysis were compared with the results obtained
1 .

by Farquhar in a study based on eleventh grade public school students.

Results of Tests of Mean Differences

Scores of the four sub-tests and total M-Scales, the aptitude test
(DAT-VR), and the grade point average were obtained for each of the 100
parochial school clcventh grade boys and 100 girls randomly selected in
two parochial high schools. From this data mean scores were cohparcd
with the mecan scores of a public school sample studied previously by
Farquhar.

Significant differences werec found in GPA, and DAT-VR mean scores
in favor of the parochial school males and females. Significant differ-
ences were also obtained favoring the parochial school male in the PJCS,
the WRL, and total M-Scales. The difference in mean scores of the HTI
were significant in favor of the public school male student, while no sig-
nificant difference was found for the GSCI. For the female sample, the
parochial school students exceeded the public school studnnts in mcan dif-
ferences on responses to the WRL. No significant mean differonces were
found on scores of the GSCI, the PJCS, the HTI, and total M-Scales for

females.

Farquahr, William W., "A Comprencnsive Study of the Motiva-
tional Factors Underlying Achievement of Eleventh Grade High School
Students, " Resecarch Project No. 846, supported by the U. S. Office of
Education in cooperation with Michigan State University, Final Rcport,
1963.
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Correlational Analysis

Significant correlations from zero with the GPA and DAT-VR were
found in the GSCI, the WRL, the PJCS, and the total M-Scalrs for the pa-
rochial school males. For the female sample, the GSCI, the WRL, the
HTI, and total M-Scales correleated significantly from zero with GPA and
DAT-VR. The sub-test inter-correlations for males ranged from .19 to
.64; for females, from .33 to .76. The total M-Scales corrclation with
GPA was .45 for males and .48 for females. The DAT-VR correlated with
GPA at the .66 level for males and .65 lovel for females.

Results of the Regression Analysis

When the GSCI, the WRL, and the total M-Scales were added to
the DAT-VR for the prediction of acad~mic achievement as measured by
grade point average, significant F's were found at the .01 level for males.
For the females, significance was found at the .01 level when the WRL,
the HTI, and total M-Scales were added to-the DAT-VR; at the .05 level
when the GSCI was added.

Multiple Correlation

A significant increase in the multiple over the zero order correla-
tion of about the same magnitude was found for the male and female sample
except for the WRL and HTI for females. For thesc latter two scales, the

multiple correlation exceeded that found in the other scales of the M-

Scales.
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Factor Analysis Results

The academic motivational structure revealed by factor anal?sis
of the parochial school male responses to 22 selected items of the GSCI,
45 valid items of the GSCI appeared similar to the public school motiva-
tional complex with much overlapping of items and similar patterns of re-

sponses. One factor, outer versus inner directedness, appeared unique

to the motivational structure of the parochial school male. Farquhar's

Factor III, competition with versus ease of meeting a standard, did not

appear as a motivational factor for the parochial school students. How-
ever, neither of these findings was given much weight because of differ-

ences in rotational procedures.

Conclusions:

1. The grade point average of the parochial school male and
female eleventh grade students was significantly higher
than that of the public school sample.

2. The significant difference in academic ability as measured
by the DAT-VR indicates that the parochial school male and
female sample had higher aptitude scores than the public
school student.

3. Each of the sub-tests of the M-Scales and the total M-

Scales correlated significantly with grade point average
except for the PJCS for both male and female and the HTI

for the male sample. As anticipated from previous
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rescarch comparing intellectual with non-intellectual pre-
dictors, the DAT-VR for both males and females correlated
higher with GPA (.66 for males, .65 for females) than any
of the sub- or total M-Scal~s. The inter-correlations of
the sub- M-Scales indicates overlap of measurement.

4. The regression analysis revealed that when added to the
DAT-VR, the M-Scales, with the exception of the PJCS for
both malec and female, and the HTI for the male sample, did
increasc the precision of prediction of grade point average.

5. The factor analvsis indicated that factors pertaining to
achievement motivation were similar for both public and pa-
rochial school samples. However, there were differences
in factorial structure. Factors unique to the parochial
school sample ard public school sample were derived when
different factor rotational methods were used.

6. The M-Scalces did predict achievement and subsequently
helped to explain the motivational complex regarding pa-
rochial high school students, at least as far as can be
generalized from the sample employed in the study.

Discussion

Manvy studies comparing parochial and public school students have

found that scholastic aptitude measures tend to favor the parochial school

student, while achievement measures favor the public school student.
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Dcnny'52 study revecaled a picture of equal achievement between parochial
and public school students in a public school sctting. When the paroch-
ial school sample used in this study was compared with the public school
sample used by Farquhar, the parochial school students scored higher both
on the aptitude measure as well as on the achievement criterion. This
finding mav be traccable to the sample selection. Farquhiar chose his
sample from nine schools in ecight Michigan cities in which the heterogeneity
in social class composition was obvious. The parochial school sample
was drawn from two parochial high schools in two cities from what appears
to be primarily homogeneous middle class. The findings of this study
pointedly underscore the necessity of delineating sample characteristics.
Any discussion of the achievement of parochial schools should carefully
consider the socio-econonic, cultural, ethnic, and religious paramcters
of the parochial and contrast group.

The academic motivational structure revealed by factor analysis of
selected items of the Generalized Situational Choice Inventory of the M-
Scales is a picture of similarity rather than differences in the motivational

complex of parochial and public school students. Attitudes of students

2
Denny, Terry, "Achicevements of Catholic Students in Public

High Schools = II," The Catholic Educational Review, LX, October,
1962, pp. 442-469.
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toward school may differ from one school to another, but esscntially the
students appear more alike than different. This appears to be a rcason-
able finding because, for all practical purposes, the obiectives of paroch-
ia‘l and public secondary education are the same except for the role of re-
ligious education.

Recommendations:

1. Replication of the study on another sample of parochial
school students to determine whetihor or not the same aca-
demic and motivational differences prevail.

2. A factor analysis of all sub-tests of the M-Scales, male
and female, to gain knowledge of the entire test as it re-
lates to the academic motivation of the parochial school
student.

3. Replication of the study using depth intervieows to increasc
the understanding of responses of over- and under-achievers
in relation to the theory underlying the M-Scales, particu-
larly for a group ecasily definable as a separate cducational

unit such as the parochial school students.
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