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ABSTRACT

THE VALIDATION OF THE MICHIGAN STATE M-SCALES
WITH COLLEGE FRESHMEN

by Mary L. Hayden

This study was concerned with(1l) the predictive
efficiency of an objective measure of academic motiva-
tion (M-Scales, Form C) when applied to a general col-
lege population, and (2) the improvement in the precision
of prediction of academic achievement (GPA) attained by
the addition of the M-Scales to an aptitude predictor
(cQT-Total).

The sample, 330 males and 367 females, was selected
from the total population of first-quarter freshmen at
Michigan State University in 1962. An academic aptitude
measure (CQT), academic motivational measure (M-Scales),
and academic achievement measure (GPA) were obtained for
each student.

The analyses were carried out independently for the
male and the female samples and invOlved the following:
(1) reliability estimates were calculated using Hoyt's
analysis of variance technique; (2) Pearsonian correla-
tions were computed to assess the relationship of the

M-Scales to academic achievement; (3) multiple correlations
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were computed to assess the 1mprovement 1n predictilon
of GPA attained by the addition of the M-Scales to the
CQT.

For the male sample, a significant, low-posltive
relationship was found between the GSCI, WRL, M-Total
scores and the grade point criterion. There was no
significant relationship between the male HTI scores
and academic achlevement. There was no signiflcant
relationship between the sub- and total M-Scales
scores and academlc achlevement (GPA) for the female
sample.

The "t" tests of significance from zero for the
M-Scales beta welghts 1in predicting GPA were not
significant. Addltion of the M-Scales scores to the
CQT measure 1n a multiple regression equation did not
result 1In an 1lncrease 1in precision of prediction of
the grade point criterion.

It was concluded that at thils stage of develop-
ment the experimental M-Scales have 1little utility

for college populations.
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CHAPTER I

THE PROBLEM

During the past decade an increasing volume of
educational research has been directed to the study
of academic achievement of college students. Fishman
and Pasanella 1list a total of 70 studies, published
and unpublished, completed by 44 colleges which used
both non-intellective and intellective characteristics
as predictors of college achievement. These studiles
constitute 12 per cent of the total of 580 college
admisslon-selection studies completed in the period

1949-1959. %

The Statement of the Problem

While the major effort of such research has
been focused upon the relationship of intellective
characteristics to academic achlevement, an increasing
number of researchers have investigated the relation-
ship of non-intellective characteristics to academic
achievement. 1In contrast to research on the intellec-

tive characteristics of college students, research on

lJ. A. Fishman and A. K. Pasanella, "College
Admission-Selection Studies," Rev. Educ. Research,
30 (1960), pp. 298-310. = E
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the non-intellective characteristics has long been

confronted with a number of methodological problems.

Perhaps most serious of the problems is the
lack of theoretically-based objective instruments
which have been constructed specifically for use 1in
assessing the relationship of motivational factors
to achlevement 1n an academic setting. In the absence
of such instrumentation, the practice has been to use
objective and projective personality measures developed
primarily for other purposes.

The Michigan State M-Scales, an objective re-
search measure of academlic motivation, was recently
developed and published by Farquhar and associates.2
The purpose of the present research is to determine
the predictive validity of the Michigan State M-Scales,
Form C, in the academic achlevement of a college popu-
lation. Sample items of the M-Scales may be found

in the Appendix.

Importance of the Problem

College and university admissions personnel have

traditionally used past achievement records and intel-

2y. W. Farquhar, A Comprehensive Study of the
Motivational Factors Underlying Achievement of Eleventh
rade h School Students, Research Project No.
(80587, Eupportea by the U. S. Office of Education, in
cooperation with Michigan State University, 1959.
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lective criteria in their selection procedures. In
addition to thelr use as admissions criteria, these
indices of achlevement and aptitude are being more
wldely used in the educational guidance of sStudents
with the rapid influx of students coming from hetero-
geneous educational backgrounds.

Although considerable reflnement of academic
aptltude instrumentation has led to some improvement
in the precision of prediction, a good part of the
varlance in achievement of college students is still
unaccounted for. Borow agrees with other Investiga-
tors that the greater part of the variance among
college students in academic achlevement 1s unexplained
by the predictive indices in use. He concludes that a
consequent and considerable margin for error exlsts in
the selection pr'ocess.3

The validity of the assumption that intellective
criteria (aptitude tests) alone are effective predic-
tors of college achievement has been opened to question
wlith the appearance of the conceptual framework of
over- and under-achievement and the findings of studies
focused upon college-level discrepant achlevers. Non-

intellective characteristics, particularly that of

3u, Borow, "Current Problems in the Prediction
of College Performance," J. Amer. Assoc. Coll. Registr.,

22 (1946), pp. 14-26.







academic motlvation, are recelving greater emphasis

in empirical studles of academlc achlevement and
being clted as determining varlables 1n the academic
achievement of college students.

Attempts to reduce the unexplailned varilance
in the prediction of academlc achlevement by means
of academlc motivation are dlrectly dependent upon
the avallabllity of instruments which have validlty
for such purposes. The value of such an instrument
would derive from increased preclsion 1n selectlon
of students for college entrance and more efflclent

educatlional-vocational counsellng practices.

Rationale of the Study

Farquhar and assoclates have deflned academlc
motivation as "a combination of forces which initiate,
direct, and sustailn behavior toward a scholarly goal. "l
Motivation 1s conceptualized as a varlety of forces
which can take the form of multi-factor causality.

The authors of the Michigan State M-Scales
hypotheslzed that academlc motivation 1s a personality

complex or syndrom which consists of the following

uWilliam W. Farquhar, Motivation Factors Related

to Academic Achievement: Final Report of Cooperative
Research Project No. 846, College of Education (East
Lansing, Michigan: Michigan State University, 1963),

p. 9.







non-intellectual variables: (1) need for academic
achievement, (2) self concept, (3) academlc person-
alities factors.

Evidence that the above personality variables
can be measured and objectively quantified has already
been demonstrated 1n the research project centered
upon the relatlonship of academic motivation to the iﬁ
academlc achlevement of eleventh grade students.

The Michigan State M-Scales significantly discriminated
between statistically defined (two-stage regression
technique) discrepant achilevers on such variables.?

For the purposes of the present study, academic
motivatlion, a non-intellective factor, 1s being con-
sldered as having value in reducling the unexplained
variance of achlevement prediction at the college
level. Academlic motivation, as measured by the Michi-
gan State M-Scales, has been demonstrated as having a
posltive relatlonshlp to academlic achlevement for
special groups 1n a high school population. It 1s
proposed in this study to determine the predictive
validity of the M-Scales for a general population of

college freshmen.

5Farquhar, A Comprehensive Study of The Motivational
Factors underlying Achlevement of Eleventh Grade
High School Students. op. cit. (1959).







The Research Hypotheses

The research hypotheses to be tested 1n the
study are:

I. An objective assessment of academic moti-
vation will have validity in estimating
first quarter grade polnt averages for
college freshmen.

II. An obJjective assessment of academic moti-
vation, when added to a measurement of
academic aptitude, will increase the pre-
cision of estimating first quarter grade
polnt averages for college freshmen.

Organization of the Study

The organization of the dissertation 1s as
follows: In Chapter II a review of the research
related to the investigation 1s presented together
with a consideration of the limitations of such
research. The general design of the study, including
a description of the construction of the Michigan
State M-Scales, sample selection, instrumentation,
data collection procedures, and the techniques used
in analyzing the data, 1s presented in Chapter III.
The analysis of the data 1s presented in Chapter IV.
The summary, conclusions, and implications for fur-

ther research are presented in Chapter V.






CHAPTER II

REVIEW OF THE LITERATURE

A review of the literature on the relationship
of non-intellective variables and college achilevement
for the period 1952-1962 gives evidence of the varilety
of personality Instruments used in thls research area.
The studles will be presented, according to the type
of college population 1lnvestligated, together with a

discussion of the limltations of the studles.

Special Curriculum Groups

Klugh and Bendig (1955), Mitchell (1961), Welss,
Wertheimer, and Groesbeck (1959) investligated the re-
lationship between non-intellectlive variables and
academlic achievement in special curriculum groups. A
review of the three studles, including the 1investlga-
tor's statement of purpose, sample, design, and findings,

1s presented followed by a critical analysis.

Klugh and Bendlg

Klugh and Bendilg investigated the relatlionship
of non-intellectual variables as measured by the Tay-
lor Manifest Anxlety Scale and the Hr (Honor Point

7






Ratio) Scale of the California Personality Inventory
to academic achievement.l

Sample.--One hundred elghty-four men and women
students enrolled in introductory psychology classes
at the University of Pittsburgh during the fall se-
mester of 1954-1955,

Design.--The Taylor Manifest Anxlety (TMA), Hr
scale, and American Council on Education Psychologi-
cal Examination (ACE) were administered to all sub-
Jects. Raw scores on the three tests were converted
to stanines on the basls of previous group norms.
Intercorrelations were computed betweeen the varilables
and multliple correlations were calculated between the
independent variables and GPA.

Findings.--A correlation of .29 (significant at
.01 level) was obtalned between ACE and Hr scores. A
correlation of -.29 (significant at .0l level) was ob-
talned between the Hr and TMA scores. The correlations
of ACE and Hr scores with GPA were: ACE, .62, Hr, .32
(both significant at .0l level).

Comparisons of the single order and multiple
correlations indicated that a combination of the ACE
and Hr scales 1s a better predictor of GPA than ACE

alone (significant at .05 level). Adding the Taylor

lH A. Klugh, and A. W. Bendig, "The Manifest
Anxliety and ACE Scales and College Achlevement,"
J. Consult. Psych., 19 (1955), p. 487.
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Manifest Anxiety Scale to the ACE, Hr comblnation did

significantly (.05 level) increase the multiple cor-
relation with GPA.
Critlcal Analysis.--The author did not include

an adequate description of the method of sampling
selection used nor an adequate descriptlion of the
sample (1.e., whether freshman, sophomore, Junilor,
or senior status). The additlon of the two person-
ality measures (TMA and Hr Scales) to an aptiltude
predictor was reported as significantly increasing
the prediction of GPA but the size of the resultant
multiple correlation was not indicated. The crite-

rion, GPA, was not adequately descrilbed.

Mitchell

Mitchell investigated the correlates of dif-
ferent measures of achlevement motivation and con-
ducted an analysis of the factorial dimensions of
achlevement motivation.?

Sample.--One hundred thirty-one female stu-
dents in the teacher tralning curriculum at the Uni-
verslty of Texas. All subjects were members of the

investlgator's sections in elementary educational

psychology.

2J. V. Mitchell, "An Analysis of the Factorial
Dimensions of the Achlevement Motivation Construct,"
J. Educ. Psych., 52 (1961), pp. 179-187.
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Deslgn.--The grade polnt average for the semester
in which the study was conducted and the scores on the
American Councll on Education Psychological Examination
(ACE) were used to compute a dilscrepancy score which
was used as the crilterlon varlable for achievement
motivation.

Several measures of achlevement related attitudes,
including the McClelland Test of Achlevement Motivation
(MTAM), were administered to all subjects. Intercor-
relations were computed between the measures of achleve-
ment motivation, ACE, discrepancy score, and GPA,

Findings.--Scores on the MTAM correlated .18
(significant at .05 level) with the discrepancy score.

A correlation of -.06 (non-significant) was obtained
between MTAM scores and GPA. A negative correlation

of -.23 (significant at .0l level) was obtalned between
the MTAM and ACE.

Critical Analysis.--The rationale for the cholce

of the criterion (discrepancy score) was not explicitly
stated. The method of sampling selection used and the

description of the sample was not adequate.

Welss, Wertheimer, and Groesbeck

Welss, Werthelmer, and Groesbeck lnvestigated

the relationshlp between n Achievement scores of the
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Edwards Personal Preference Schedule (EPPS) and
McClelland Picture Story (MPS) scores and academic
achievement.3

Sample.--Sixty male students at the University
of Colorado. All subjects were in introductory psy-
chology classes.

Design.--The two personality instruments (EPPS
and MPS) were administered to all subjects. The cri-
terion was the three semester cumulative grade point
average for the freshman year. Intercorrelations were
computed between the two personality tests and GPA.

Findings.--The correlation between n Achievement
scores of the EPPS and GPA was .42 (significant at .05
level). The correlation between MPS scores and GPA
was .34 (significant at .05 level).

Critical Analysis.--Evidence of rater reliablility
on the scoring of the McClelland Test of Achlevement
Motivation protocols was not offered. On the basis of
other evidence, the omission of a reliability estimate

of scorer conslstency considerably limits the conclu-

3p. Welss, M. Wertheimer, B. Groesbeck, "Achieve-
ment, Academic Aptitude and College Grades," Educ. and
Psych. Mst., 19 (1959), pp. 663-666.
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sions of the study.u Evidence of use of the consilstency

scale of the EPPS was not given.5

Freshmen Students

Publlished studies of research centered on the
relatlionship of non-intellective variables to college
achlevement wilth a general college population are at
a minimum. Frick's study (1955) represents the one

published study in the area in the period 1952-1962.

Frick

Frick 1nvestigated whether the addition of per-
sonallty varlables 1n a battery would improve prediction
of grade polnt average of a relatively homogeneous popu-

lation over that afforded by an aptltude test alone.6

uFarquhar and Krumboltz obtained a retest relia-
bility of .26 after a 9 week interval for the McClelland
Test of Achievement Motivation. "The low reliability
would cast doubt on the stablility as well as the posslble
validity of the instrument," see J. Krumboltz and W. W.
Farquhar, "Reliability and Validity of the n-Achievement
Test," J. Consult. Psych., 21 (1957), pp. 226-228.

5In the EPPS test manual, Edwards advises agalnst
using profiles which have Consistency scores lower than
9. See A. L. Edwards, Edwards Personal Preference
Schedule Manual (New York: Psychological Corporation,

1959), p. 16.

6J. W. Frick, "Improving the Prediction of Academic
Achievement by Use of the MMPI," J. Appl. Psych., 39
(1955), pp. 49-52.
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Sample.--Two hundred sixty-seven women at the
University of California, who had completed two semes-
ters of the freshman year in 1951 and 1952. In order
to be 1ncluded in the sample, each subject's valldating
scales on the Minnesota Multiphasis Inventory (MMPI)
had to be withiln acceptable limits for research purposes.

Design.--The two instruments (American Council
on Education Psychological Examination (ACE) and MMPI)
were admlinlstered to all subjects at the time of matri-
culation. Pearsonlan coefflcients of correlatlon were
computed between the variables and first year GPA. A
multiple regression model was used to determine the
increase 1nprediction of GPA attained by addition of
MMPI scales to a measure of aptitude (ACE).

Findings.--All scales of the MMPI were negatively
correlated with ACE scores. The Paranoid (Pa) scale
of the MMPI correlated .13 (significant at .05 level)
with GPA. ACE scores correlated .48 (significant at
.01 level) with GPA.

The coefficlent of multiple correlation derived
by combining the beta welghts for all 8 scales (Hs, D,
Hy, Pd, Pa, Pt, Sc, Ma) of the MMPI and the ACE was
.64. The coefficient of determination when GPA 1s
predicted from ACE scores alone was .23; the coeffi-

clent of multiple determination was equal to .41.






14

Critical Analysils.--The author used the MMPI

scales on the basis that good personality adjustment,

as 1ndlcated by the MMPI, would be reflected 1n grade

point average. No research hypothesls 1s generated to

indicate the expected findings. The criteria for in-

dicating that the sample 1ls a relatively homogeneous

group are not explicitly stated, nor was the propor- E
tion of subjects eliminated from the sample because of ;
low validating scores on the MMPI given. A test of

slgnificance for the beta welghts of the ACE and MMPI

was not 1ncluded.

Discrepant Achlevers

Gebhart and Hoyt (1958), Krug (1959), Merrill
and Murphy (1959), and Morgan (1952) investigated
personality differences between some combination of

students defined as high, average, or low achlevers.

Gebhart and Hoyt

Gebhart and Hoyt investigated some personality
correlates of over- and under-achievement.'

Sample.--Two hundred and forty freshmen selected
on the basls of predicted grade polnt average from the

population of male freshmen enrolled in the Schools of

7G. . Gebhart, and D. P. Hoyt, "Personality
Needs of Under- and Over-Achleving Freshmen," J. Appl.

Psych., 42 (1958), pp. 125-128.
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Engineering and Architecture or Arts and Letters at
Kansas State College in the fall of 1956-1957.

Each of the two school groups was subdlvided
into three ability levels on the basis of predicted
GPA. The Pre-Engineering Ablility Test was used in
making the predictions for Ss in the College of
Engineering and Architecture; the American Councill
on Education Psychological Examination (ACE) was used
in making the predictions for Ss in the College of
Arts and Letters.

A further subdivision of subjects was made into
over- and under-achievers on the basis of achleved
versus predlcted grade point averages for the first
semester. These procedures resulted in 12 groups
(2 schools, 3 ability levels, 2 levels of achievement).

Design.--A factorial design was employed and
an analysis of variance technique used on each of the
16 variables of the Edwards Personal Preference
Schedule (EPPS). The personality instrument had been
administered to all subjects at the time of matricu-
lation. First semester grades were the criterion of
achlevement.

Findings.--Over-achievers scored significantly
higher than under-achievers on the Achievement (.001
level), Order, Intraception, and Consistency scales

(all at .05 level) of the EPPS. Under-achievers
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scored significantly higher than over-achievers on
the Nurturance (.00l level), Affiliation (.05 level),
and Change (.0l level) scales of the EPPS.

Critical Analysis.--The author did not explicitly
indicate the empirical or theoretical rationale for
comparing groups of discrepant achievers from two
different schools within the college. A technical
criticlsm derives from the use of different bases of
prediction (i.e., Pre-Engineering Ability Test for Ss
in the School of Engineering and Architecture and
American Council on Education Psychological Examination
for Ss in the School of Arts and Letters) for the two
groups at the first semester level without including
statistics on the first semester attrition rate due
to changes of major. The inclusion of Ss in the Low
Ability range with Consistency scores less than 9
(mean of the group on the Consistency scale was 10.3
with a standard deviation of 2.1) would appear ques-

tionable in light of Edwards' manual recommendatlons.8

Krug
Krug investigated the relationship between

Edwards ' Personal Preference Schedule scores and over-

8
In the EPPS test manual, Edwards advises agalnst
using profiles which have Consistency scores lower than
9. See Edwards, op. cit., p. 16.
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and under-achlevement in engineering students at
Carnegile Tech.9

Sample.--Two samples, each consisting of 120
Ss, were drawn from the population of 411 freshmen
who entered the College of Englneering and Science
in September, 1956. Two predictions of grade point
average were made for each subject: (1) the per-
formance-based prediction was made on the basis of
achlevement scores of the College Entrance Board
Examinations and high school standings; (2) the ap-
titude-based prediction was made on the basis of
Verbal and Math scores from the College Board Scholas-
tic Aptitude Test.

A student was assigned to the over-achievement
group 1f his first year grade point average was above
the predicted GPA; to the underachievement group if
the average was below that predicted. In each of the
two samples there were 20 subjects at each of the 3
levels (high, normal, low) of expected performance
for both over- and under-achievement groups.

Design.--A factorial design was used (2 pre-
diction bases, 3 predicted achievement levels). An
analysis of variance technique was used on each of

the 15 scales of the EPPS.

9R. E. Krug, "Over- and Underachievement and
and the Edwards Personal Preference Schedule," J.

Appl. Psych., 43 (1959), pp. 133-136.






18

Findings.--In the aptitude-based sample, over-
achlevers scored significantly higher than under-
achlevers on the Achievement (.00l level), Order
(.05 level), and Endurance (.0l level) scales of the
EPPS. Under-achievers scored significantly higher
than over-achlevers on Affiliation (.0l level) and
Heterosexuality (.05 level) scales of the EPPS,

In the performance-based sample, the null
hypothesis of no difference between groups of over-
and under-achievers on the scores of the EPPS was
accepted for all scales except that of Achlevement.
The over-achievers scored significantly higher than
under-achievers on the Achievement (.05) scale of the
EPPS.

Critical Analysis.--The author did not report
using a test of significance for the discrepancy be-
tween achleved and predicted GPA. In the discussilon
of results, significant interaction (between groups
and levels) was reported for Deference, Succorance,
and Endurance scales of the EPPS in the aptitude-
based group but the level of significance was not
indicated. Evidence of use of the consistency scale

of the EPPS was not given.lo

loEdwards, op. cit.
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Merrill and Murphy

Merrill and Murphy investigated personality
factors as measured by the Edwards Personal Preference
Schedule (EPPS) which may discriminate between a group
of college students wlth low predicted academic achleve-
ment who seem to be overachleving and a group of similar
students who seem to be performing as predicted and thus
are failing.ll

Sample.--The sample was selected from the popula-
tlon of 300 freshmen admitted to the Unlversity of Utah
in the fall quarter, 1955-1956, whose predicted grade
point average was 1.50 or below. A multiple correlation
formula (Jex, 1949, University of Utah) which uses high
school grades and achlevement test scores was used in
prediction of grade point average.

The over-achieving sample (N, 49) consisted of
those students who had attained a grade point average
of 2.00 or above after one quarter of college work.
The achleving-as-expected sample (N, 52) consisted
of those students who had attained a grade point
average of 1.00 or below after one quarter of college

work.

11
R. M. Merrill, and D. T. Murphy, "Personality
Factors and Academic Achievement in College," J.

Couns. Psych., 6 (1959), pp. 207-210.
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Design.--The Edwards Personal Preference
Schedule (EPPS) had been administered to all subjects
as part of a special course required for the popula-
tion from which the samples were drawn. The mean
scores of the 111Ss on the 15 scales of the EPPS
were analyzed using the "t" test of significance
of differences between means.

Findings.--The over-achieving sample scored
significantly higher than the achieving-as expected
sample on Dominance (.01 level), Deference (.05
level), and Endurance(.05 level) scales of the EPPS.

The achleving-as-expected sample scored signi-
ficantly higher than the over-achieving sample on
Autonomy (.01 level), Affiliation (.05 level), and
Change (.05 level) scales of the EPPS.

Critical Analysis.--The author did not generate
a research hypothesis which would indicate on which
scales the two groups might differ even though it would
appear that adequate theoretical base 1s available for
directional decisions. The selection of the population
from which the two samples were drawn in 1955-1956 on
the basls of a prediction formula derived in 1949 would
seem indefensible. Evidence of use of the consistency

scales of the EPPS was not given.12

12Edwards, op. cit.
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Morgan investigated the relationship between
certaln measured personality variables and the academic
achievement of achieving and nonachleving college
students of high ability.l3

Sample.--One hundred and thirty-two male students
from the College of Sclence, Literature, and the Arts
at the University of Minnesota who had scored at 136
or above on the American Council of Education Psy-
chological Examination (ACE). On the basis of first
year grade point average, the sample was subdivided
Into three groups (high, middle, low). In order to
obtaln two clearly defined groups which could be
characterized as achlevers and non-achlevers, only
the achievers (high range, N= 40) and nonachievers
(low range, N= 30) were considered in the study.

Design.--Comparisons of the scores of achlevers
and nonachievers were made on the Minnesota Multipha-
sils Personality Inventory (MMPI) and the Thematic
Apperception Test (TAT). The mean scores of the 70
subjects were analyzed using "t" tests of significance.

Findings.--Achievers scored signiflcantly higher
than nonachievers on three of the special scales of the

MMPI: (1) Dominance, (2) Social Responsibility,

13H. M. Morgan, "A Psychometric Comparison of

Achieving and Nonachieving College Students of High
Ability,"™ J. Consult. Psych., 16 (1952), pp. 292-298.
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(3) Intellectual Efficiency (all significant at .01l
level). Achlevers scored significantly higher than
nonachlevers on n, Achievement (.02 level) scores
derlved from TAT storiles.

Critical Analysis.--A test of significance of

the difference between means of achieved GPA for the
two groups was not included. A reliability estimate
of the scoring of the TAT protocols by the investi-
gator was obtained by two independent Judges rating

a random sample of protocols.

Discussion of Selected Studies

Evidence that a relatlionship does exist between
measured non-intellective characteristics and academic
achlevement of college students has been demonstrated
in the review of research. The findings of the studies
must be viewed wilthin the framework of a number of
limitations related to the design and instrumentation
used.

The limitations in design include (a) use of
non-random or poorly defined sampling methods, (b)
lack of cross-validation groups, (c) lack of opera-
tional definitions of the non-intellective variables
under investiéation, (d) lack of reliability and

validity estimates of the non-intellective instrumen-

tation.
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The major limitation of the instrumentation derives
from the use of instruments with sound theoretical base
but limited validity evidence, or evidence of predictive
valldity but 1little theoretical base. The choice of
instruments is essentlally between theory and a "shot-gun"
approach. What 1s needed is a validated instrument which
incorporates both theory-base and predictlive validlty.

In the following deslgn chapter, a measure 1s descrilbed
which appears to have the requisite elements defined

above,

Summarz

A review of the research on the relationship of
non-intellective variables and academlc achievement has
been presented. The majority of published studied have
been conducted with two types of college population:

(a) special curriculum groups, and (b) discrepant achievers.
Thié factor limits generalization of the findings to a
general college populatilon.

Gebhart and Hoyt, Krug, Merrill and Murphy in thelr
study of low aptitude students found that dominance
deference and endurance as measured by the Edwards
Personal Preference Schedule, were the characteristics
which differentiated between the achleving and the

valling low aptitude student.
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Klugh and Bendig, in thelr study of a speclal cur-
riculum group, demonstrated a positive relationship
between the Hr scale of the Californla Personallty
Inventory and academic achlevement. Mitchell found a
negative relationship between n Achlevement, as measured
by the McClelland Test of Achlievement Motivation, and
academlic achievement. Welss, Wertheimer, and Groesbeck,
using the Edwards Personal Preference Schedule, demon-
strated a positive relationshlip between n Achlevement and
academic motivation.

No studles assessing the relationship between
academic motivation and academic achievement 1in the
general college population have been attempted to date,.
It was concluded that this factor derives from the non-

avallabillity of appropriate instrumentation.






CHAPTER ITI

DESIGN AND METHODOLOGY

The deslign of the study 1s centered on the relation-

ship among the followlng variables: achievement scores,

g

motivational scores, and aptitude scores.

Population

The population consisted of 5075 first quarter
freshmen at Michigan State University in the Fall term,
1962.

Definitlon of the Sample

The sample consisted of all entering freshmen who
attended the first or second Orientation Clincs for
Freshmen during the weeks of June 21st or June 27th, 1962,
Those freshmen attending one of the two sesslons were
used due to thelr availability for testing purposes under
the auspices of the Office of Evaluation Services of
Michigan State University. For the purposes of the study,
the two samples were dichotomized into sexes., The following
two criteria were set for inclusion in the study: (1)
completion of the motivatlonal scales; (2) completion of

the first quarter at Michigan State University.
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Sample Size Attained

Four female and three male subjects failed to meet
the first criterion; three female and five male subjects
failed to meet the second criterion resulting in a loss
of seven females. and eight males. The number of subjects
in the final samples consisted of 330 males and 367 females.
The College Qualification Test mean for the male sample
was 142,47 (s. d. 21.67); the female mean was 129,12 (s.

d. 25.21). A comparison of the College Qualification
means with a measure of central tendency (the median) for
the freshman population indicated that the samples were

representative of the general freshman population.
Instrumentation

A score for each individual was obtained on the
following variables: (1) aptitude test score as measured
by the College Qualification Test; (2) motivational
scores as measured by the three sub-test scores and the
total score of the Michigan State M-Scales; (3) achieve-
ment score as measured by first quarter composite grade

point average.

College Qualification Test

For the purposes of the study, the Total Score of
the CQT was used as the aptitude measure. The CQT 1is
administered as part of a battery of aptitude tests during

the Orientation Clinics. Published by the Psychological
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Corporation, the CQT is a multi-purpose battery designed

to serve colleges in their admission, placement, and
guldance procedures. The CQT consists of the following
subtests:

1. Verbal: A fifteen minute test of vocabulary, containing
50 synonyms and 25 antonyms questions.

2., Numerical: A thirty-five minute test containing 50
questions drawing on arithmetic, algebra, and geometry.

3. Information: A thirty minute test composed of 75
questions from the fields of science (physics, chemistry,
biology) and social studies (history, government, economics,
geography) .

Scores on the three subtests are summed to yileld the CQT

Total score.

Michigan State M-Scales

For the purposes of the study, the Michigan State
M-Scales were used as the objective motivational instrument.
The M-Scales were developed by Farquhar and group as part
of a comprehensive research project on the motivational
factors related to academic achievement in eleventh grade
students.l The M-Scales were designed to discriminate
between high and low motivated students who were assumed

to be discrepant in academic achievement.

1Farquhar, Motivation Factors Related to Academic
Achievement, op. cit. (1959)
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The original form of the M-Scales consisted of four
subtests. A revision of the scales for use with college
freshmen consisted essentlally of combining the selected
items from one subtest (the Preferred Job Characteristics
(PJCS) Scale) with another subtest (the Generalized
Situational Choice Inventory (GSCI). The PJCS consisted
of all possible comblnations of eight items designed to [
measure high motivatlon with eight items designed to measure l
low motivation. Subsequent administration of these 1itesm {
indicated a low tolerance on the part of the adolescents
for the repetition. The directions for administering the
scale were 1dentical to the GSCI and the theory base was
also the same as that of the GSCI. Therefore, the most
discriminating items of the PJCS were added to the GSCI.
The revised form of the M-Scales, Form C, consists
of a total of 124 items for the males (GSCI=50 items,
WRL=U48 items, HTI=26 items), and a total of 109 items
for the females (GSCI=36 items, WRL=48 items, HTI-25 items).

Generalized Situational Choice Inventory (GSCI)

In the development of the GSCI, the authors adapted
and extended McClelland's hypotheses that N-achievement
is composed of: (a) long-term involvement, (b) unique
accomplishment, (c) competition with a standard of excellence.
The constructs were polarized by postulating a continuum

of achievement motivation with the low motivation of
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N-achievement being opposite in composition from that
advocated by McClelland and assoclates. Furthermore,
the constructs were viewed as being related specifically
to the academic setting.2

A two hundred item forced-choice inventory describing
situations logically related to the extremes of the polar
dimension theory was developed. One alternate of each
dichotomized forced choice pair of items was related to the
high academic motivation pole and the other to the low
academic motivation pole. Students were instructed to
choose the alternate which they would most prefer. Responses
were scored either O or 1 with the high score in the
direction of high motivation.

Forty-five male and thirty female items remained
after cross-validation. Reliability estimates were obtain-
ed by Hoyt's analysis of variance technique. Rellability
estimates for the males ranged from .80 to .84 and for
females from .77 to .90. The correlation of the GSCI with
the grade point criterion was .50 for males and .32 for

females (significant at .0l level).

Word Rating List (WRL)

Following from the assumption that a student's self-

concept 1s a functionally limiting and facilitating factor

2
Farquhar, Motivation Factors Related. to Academic
Achievement, op. cit. (1963).
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In academic achlevement, a 119-item instrument was developed.
The items were developed by extracting descriptive words
and phrases from the self-concept literature and from a
review of personality, motivational, and intellectual
characterlstics of students representing academic extremes.

Each student was asked to rate each of these concepts
or words on a four-point scale (never, sometimes, usually,
and always) as they thought their teachers would rate the
words in describing him as a student. Forty-eight male
and forty-elight female items, with thirty-five items in
common, remained after cross validation.

Rellability estimates were obtained using Hoyt's
analysls of variance technique. Rellabllity estimates
ranged from .91 to .93 for males and from .88 to .93 for
females. The correlation of the WRL with grade point
criterion was .51 for males and .42 for females (signifi-

cant .0l level).

Human Tralt Inventory

Items which previous research (Altus, Gough, McQuary,
and Truax) had found to differentiate between discrepant
achievers were used to construct a 125-item personality
inventory. Students were asked to rate each item on a four-
point scale (never, sometimes, usually, always) as it
applied to themselves. A high score indicated responding

similar to over-achievers.




31

Twenty-six items remained after cross-validation
for the males and twenty-five items for the females. The
twenty-three most significantly discriminating items were
selected for Hoyt's analysis of variance reliability
estimates. For males the reliability coefficients ranged
from .68 to .80 and from .71 to .76 for females. The
correlation of the HTI with grade point criterion was .42

for males and .36 for females (significant at .0l level).

M-Scales Total

The four measures (GSCI, WRL, HTI, and PJCS) were
combined into one instrument and labeled the Michigan
State M-Scales. The Total scale contained 139 male and
136 female items. On a random sample of 240 students
from the original 4200, reliability estimates based on
Hoyt's analysis of variance technique were estimated to
be .94 for males and .93 for females. Correlation of the
total scale with the grade point criterion was .49 to .56
for males and .30 to .43 for females for validation and

cross-validation samples respectively.

Grade Point Average (GPA)

The criterion of college achievement was the composite
grade point average earned on the basis of grades for all
courses taken in the first term. Grade points at Michigan
State University are calculated on the following scale:

A=4 points, B=3 points, C=2 points, D=1 point, F=0 points.
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The average grade point 1is computed by dividing total points

earned by the total credits carried for the term.

Data Collection Procedures

Test Administration

The two instruments (CQT and Michigan State M-Scales)
were administered to all subjects during their attendance
at the Orientation Clinics for Freshmen. Although the
M-Scales are not timed tests, the subjects were requested
at the beginning of the testing session to complete the
scales within a 75 minute period due to time limitations
imposed by the Office of Evaluation Services.

Administration of the tests was done in large groups
by proctors who were supplied with a copy of the test
booklet. Subjects were instructed to read the instructions
attached to the test booklet for each scale and to raise
their hand if they should have questions. The responses

were entered on IBM answer sheets for machine scoring.

Processing of the Data

The scores for each of the two instruments were
obtained from the Testing Services. The composite grade
point average was obtalned from the Office of the Regilstrar
at the end of the fall quarter. The scores for each of the
six variables were punched on IBM cards for each subject

as the preliminary step to analyzing the data.
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Analysis Procedures

Three major types of analyses were conducted on the
data: (1) estimates of Michigan State M-Scales reliability
(sub- and total scales); (2) correlations of the motivational
(M-Scales) and aptitude (CQT-Total) measures with grade

point average; (3) multiple correlational analyses.

Reliability Analysis

Internal consistency reliability estimates were
obtained for the three subtests (GSCI, WRL, HTI) and the
total test of the M-Scales by Hoyt's analysis of varilance
method. A random sample of 50 males and 50 females was

used in computing seperate reliability estimates.

Correlational Analysis

The Pearson product-moment coefficient was used to
estimate the correlations of the motivational and aptitude
measures with the grade point criterion. Intercorrelations
were calculated between the sub- and total scales of the
M-Scales, CQT-Total, and GPA using the K16-M program on
Michigan State University's MISTIC digital computor.

A multiple correlation was calculated between GPA and
(1) GSCI and CQT, (2) WRL and CQT, (3) HTI and CQT, and
(4) M-Scales Total and CQT. Multiple correlation enables
an evaluation of the significance of adding the M-Scales
to a multi-variate relationship. A test of the significance
of the beta weights from zero in the regression equation

was performed.
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It was planned to use an "F" test for the statistical
significance of additional variables in the multiple
regression equation if the beta welght tests were found

to be significantly different from zero.

Assumptions of Correlation Model

In deciding on the correlational model to use in a
study, the 1mportant question is which type of correlation
wlll yield the most accurate picture of the relationship,
DuBols states:

When all variates are based on the kinds of scales
appropriate for computing correlations and when all
regressions are linear, there should be no difference
in conclusions whether correlational analysis or
analysis of covariance 1s used. Under these conditions,
the two approaches are merely different sides of

the same coin. However, when the number of

external varlates 1s more than one or two, the use

of the matrix format appears to afford greater ease
in computation than the_procedures described as
analysis of covariance.3

For the purpose of this study, the assumption 1s made

that the data 1s normal in distribution and has linearity.

Null Hypotheses

In the present design the relationships of the M-Scales
to GPA and CQT-Total are formulated into the following:
HoI There 1s no relationship between an obJective
measure of motivation (the M-Scales) and academic

achievement (GPA).
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