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CHAPTER 1
INTRODUCTION

Importance of the Study

The journals of education and psychology abound in
studies of "prediction of academic success" in various courses,
curricula and training programs. Since grades are readily
available as a criterion and since previous grades and the
scores on varied standardized tests are available as predictors,
such studies are simple. The results of these studies are
useful in selecting the best of available tests or the best
combinations for predictive purposes, thus increasing the
usefulness of the tests for group prediction. However, in
spite of the number of these studies, and fhe refinement of
statistical procedures used in conducting them, no such studies
have yielded correlations high enough to permit accurate
prediction for individual students. It is a comparatively
simple matter to identify those students who cannot succeed:
it is much more difficult to predict those who will,

Instructors at all levels of education have faced this
problem, and most of them have formulated informal hypotheses
to explain it, utilizing concepts of noncognitive factors.
"Motivation", "aspiration", "interest", and "effort" are some

of the commonly used, but vaguely definéd,. terms used in



explanation, and as the basis for remedial programs. Deans

and principals often utilize probation for nonachieving students
~assuming that the punitive effect will result in higher
mot i vation. Guidance counselors attempt to help students
develop self-insight, clarify their goals, and develop better
study habits. In elementary and secondary schools, teachers
frequently mark students on "effort" as well as on achievement,
hoping to "motivate™" students to greater "effort",

There have also been many formal studies attempting to
relate achievement unpredicted by standardized tests to several
types of variables, with some of the findings offering some
promise. Up to the present time, however, after more than a
half-century of investigation, there is no standardized
inventory of noncognitive factors that adds substantially
to the prediction of academic success, when cognitive factors
are controlled.

i § 4 an.inventory can be developed which will increase
appreciably the prediction of academic success, it would be
of much help in college admissions work and in pre-admissions
counseling., If it can be extended downward into secondary and
elementary schools, students rated as "good risks" on intel-
lectual factors, but "poor risks" on the nonintellectual ones,
might be saved from failure through counseling or retraining
of some kind.

As early as 1925, Terman (39) suggested that factors

other than intelligence, such as effort and application,
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determine to a great extent the achievement of gifted children,
both in and out of school. Since that time much has been
written about the rele of various noncognitive factors in
achievement, and many studies have been made. There are many
evidences that educators are still concerned with the matter
of noncognitive predictors of academic success. In a recent
report of the Joint Committee of the School and College
Relations Committees of the American Association of Collegiate
Officers and Admissions Officers and the National Association
of Secondary School Principals (18) it was pointed out that
colleges need two types of information about incoming students:
e o (a) their abilities to be successful

in their chosen field of study and (b) their

willingness to devote themselves industriously

to this education. (p. L)

Among other recommendations for improving the current
situation is one that:

e « o the present competitive but cooperative

effort among test publishers combined with needed

and shared research be continued to improve and

extend the types of test instruments now available

and to build needed new instruments (e. g., to

measure nonintellectual factors such as: moti-

vation, interest, personality, etc.) (p. 5)

This study was undertaken in an attempt to develop such

an instrument.

Statement of the Problem

The problem was to develop an inventory which would

correlate significantly with academic achievement unpredicted
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by the usual standardized test scores. Because of the purpose
for which the inventory was to be designed, certain restrictions
had to be imposed: (a) Since the study was conducted at a
university, the inventory had to be suitable in content and
interest for university freshmen. (b) The inventory had to

be administrable in a group situation, because it must be
administered to the entire freshman class. (c) The scoring

must be objective and automatic because of the time pressure
involved in administering, scoring and reporting the results

of the Freshman Testing Program.

In addition to the necessary restrictions, other
qualities also seemed essential: (a) It should be highly
reliable. (b) It should not be readily susceptible to faking.
(c) It should discriminate between students achieving academ-

ically and those not achieving.

Analysis of the Problem

In order to develop an instrument with the desired
characteristics, these procedures were necessary: (a) Selection
of the dimensions to be tested by the inventory, (b) Prepa-
ration and selecting of the items, (c) Selection of a
criterion of academic success, (d) Identification of achieving
and nonachieving students to serve as criterion groups,

(e) Administration of the inventory to all first quarter

freshmen students, (f) Selection of items which discriminate
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between achievers and nonachievers, (g) Cross validation to
determine the correlation of scores on the inventory with that
part of academic achievement unpredicted by other test scores.
The selection of the dimensions of the inventory was
based on a review of other studies; these studies and the
dimensions selected are reported in Chapter II., The other
procedures used in constructing the inventory are also
reported in Chapter II. Chapter III is a report on the
methodology of the item analysis, and Chapter IV contains a
discussion of the items retained in the inventory, and a

summary.



CHAPTER 11
CONSTRUCTION OF THE INVENTORY

Selection of the Dimensions of the Inventory

Review g£ Related Studies

Within the past forty years there have been hundreds of
articles speculating on the possible effect of noncognitive
factors on academic achievement, and almost as many studies
attempting to relate achievement to one or more factors.

In 1931, Tyler (4O) reviewed studies of academic predic-
tion up to that date, finding that many investigators using
intellectual factors had concluded that other kinds of factors
must also be considered. He also found that many such studies
had already been made. Some of these studies used a measure
of time spent in study, others used various methods of measuring
personality traits, such as questionnaires, self-rating scales,
and records of behavior. He also found that many studies of
the relationship of interests and abilities had been made.
Davis (7 ) in 1957 presented a carefully prepared survey of
current research in namintellectual and noninterest factors in
academic achievement. His bibliography, which goes back to
1931, but which is largely made up of materials published since
1951, 1ists 124 titles.



In order to make any kind of meaningful interpretation
of the great wealth of materials available in the area of
noncognitive predictors of academic success, some organization
seemed essential., The first step was to look at the techniques
used. This simplified the second task of identifying common
elements of the studies, because most of the terms used in
these investigations are so nebulous that they must be defined
in operational terms in order to be understood.

Techniques for studying nonintellectual factors in
achievement have varied from the simple recording of intro-
spection and interview comments to complete factor analyses
of a great variety of data.

One commonly reported source of information is that based
on the self-report of counselees. Edelston (10) 1listed
clinically identified reasons for educational failure as:

(a) External--an unsympathetic teacher, lack of friends,
conflict in home relationships, (b) Reaction character formation
--resistance to authority, rebellion, (c) Infantile neuroses-=-
hysterical retreat, and (d) Defects of character--constitution-
ally originating. Kirk (20) from her experiences in a
counseling center, states that nonachievers present a basic
symptomatology, so common that the counselor automatically

looks for evidences of it. These symptoms she lists as

(a) No recognition or admission of the reasons for the

academic deficiency, (b) Excellent insight into abilities,
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(c) Unrealistic excuses and explanations, (d) Admission that
he could be failing willfully, though he does not think so
and (e) Refusal to discuss the problem. Kubie (21) reasons
that the needs of a child often determine his later vocational
choice, but that the vocation (or training for it) may fail to
satisfy the needs. Weigand (43) used a structured interview,
asking these questions: (a) What kind of work have you decided
to do? (b) Who influenced you in that choice? (c) If you could
pick any job you wanted, and were automatically given the"
necessary qualifications, What would you pick? (d) What is
your major? (e) What is your minor? He found that three items
differentiated between achievers and nonachievers: (a) Definite=-
ness of choice, (b) Attitude toward choice and steps toward
the goal, and (c) Connection between the goal and the major.

Another common method of procedure is to hypothesize
that a single noncognitive variable is related to academic
achievement, and find or devise some measure of that variable,
correlating the measure with a measure of achievement. Few
studies of this kind have produced significant results when
cognitive factors have been adequately controlled. McClelland,
et. al, (22) developed the concept of n Achievement from
interpretations of the Thematic Apperception Test, and
hypothesized that academic nonachievers would exhibit more
n Achievement than achievers. However, Parrish and Rethlingshafer

(30) found no difference between achievers and nonachievers,
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who had been equated for intelligence. Norman (29 ) investigated
the hypothesis that rigidity, as measured by the Hanfmann-
Kasanin Concept Formation Test may be one factor accounting
for differences in predicted and actual achievement. He found
no significant differences between achievers and nonachievers
on the concept formation test. Gustad (13) reviewed a number
of studies using the Strong Occupational Level score as a
measure of level of aspiration, and reported little relation-
ship between that score and academic success. His own study
produced nonsignificant results for the Occupational Level
score as a predictor of academic achievement. Schultz and
Ricciuti (34) found a similar lack of significance for other
measures of level of aspiration.

At least one recent study has used a "shotgun" approach,
throwing in all available information about students, and
using the factor analysis technique to identify areas related
to academic achievement. McQuary (23) applied factor analysis
to such commonly available data about students as high sehdol
activities,. test scores, high school percentile rank, parents'
education and occupation, size of home community, size of
family and position within it, number of hours study per week,
college grade point average (g. p. a.) and a measure of
introversion-extroversion. He identified six factors, five
if them with loadings on the college g. p. a. The factors he

called: (a) Academic performance, (b) Social class intelligence,
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(c) Participating urban scholar, (d) Social extroversion, (e)
Academic and financial security, and (f) Introvertive reader.
The last is the only factor with no loading on academic
performance. This study points out many correlates of
academic performance, but permits no measure of the effect of
noncognitive factors, since all factors with academic loadings
are loaded with both cognitive and noncognitive factors.,

Another commonly used method of studying noncognitive
factorsin achievement is the use of available tests or rating
methods, either paper and pencil tests or projective tests,

The variety of instruments used is an indication not only of
ingenuity and scientific curiosity, but also of the lack of
conclusive results with any one instrument.

Tyler (4LO) used a personality scale called the Self-
Ordinary-General-Ideal scale, finding achievement correlating
moderately with only two of the scales. This scale consisted
of a number of statements with four columns, one for the examiner
to use in checking the statements he considers typical of himself,
one for those which he thinks his friends would consider typical
of him, one for those typical of members of the profession he
pland to enter, and one for those which would be true of his
ideal self. Small correlations with achievement were found for
some of the scales, which are based on differences in the place-
ment of similar items. Stephenson (37) evolved a similar tech-

nique, called the Q sort, and found underachievers indicating
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that defiance and independence were important qualities in
themselves, while maturity and self-sufficiency were not so
important to them. Overachievers indicated that a variety of
other qualities were more ihportant to themselves. Ward (42)
secured teachers' ratings of students on cooperation, industry,
reliability,'courtesy, self-control, and personal attractive-
ness, and found that, for boys such ratings were more highly
correlated with grades than were scores on achievement tests
in the courses. For girls the best single predictor of grades
was the achievement test score. Several studies have used
personality tests such as the Minnesota Multiphasic Personality
Inventory (12, 24) the Bernreuter Personality Inventory (17),
the Thurstone Temperament Schedule (11), the Rorschach (32),
the Thematic Apperception Test (30), and the Bell Adjustment
Inventory (16), in an attempt to identify personality correlates
of achievement. The results of such studies have generally
been disappointing.

Another approach has been the attempts to construct an
inventory which will predict achievement. Many of these
inventories have been developed by item analysis of existing
personality tests, Gough (12) selected thirty-six items from
the Minnesota Multiphasic Personality Inventory, which he
called the Hr scale. This scale correlated..38 with grades
for college students. ‘However, it also correlated .26 with
I. Q. test scores, and failed to differentiate between

achievers and nonachievers in a replication study in a high
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school, McQuary and Truax (2L4) found twenty-three items on
the MMPI which identified underachievers. These items are
generally thought to be indicative of some type of malad justment.

Another kind of inventory that has been developed is
one based on "life expetience" or information about the home,
family and high school background. Malloy's (25) Life Exper-
ience inventory contains items related to school experience
and attitude toward education, self appraisals, family relation-
ships, and choice and types of friends. He found that scores
on discriminating items increased slightly the multiple
correlations with grades. Myers and Schultz (28), for the
College Entrance Examinations Board, started the development
of an attitude-interest questionnaire designed to predict
achievement. The questionnaire originally contained questions
about motivation for attending college, intellectual interests,
teacher relations, study habits, withholding from outside
activities, and parental backing. Items of the last two
categories were dropped in order to decrease the length of
the questionnaire. Schultz and Green (33) continued the
development of the inventory, but found that it increased
multiple r's by only .01, Siegel (36) suggested that potential
behavior can be predicted better from a knowledge of an
individual's training, occupation, experience, and political
and religious affiliations than from nebulous personality

traits such as extroversion or dominance. He developed the
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Biographical Inventory, yielding scores on eleven biographical
variables: interest in action, interest in people, heterosexual
interest, interest in religion and ethics, interest in litera-
ture, music, and art, interest in politics, interest in social
science, socio-economic status, economic independence, dependence
upon the home, physical health, and conservatism,

Inventories of work-study habits and attitudes are
another promising type of inventories designed to predict
academic achievement. Brown and Holtzman's (5) Survey of
Study Habits and Attitudes has been used in several studies.

The authors of the inventory report good correlations with
grades (.26-.66) and low correlations with intelligence.
Borow (3) constructed an inventory of 900 items, and found
that those items which discriminated between achievers and
nonachievers were usually related to study habits.,

While many types of inventories have shown some correlation
with academic success, the failure of any to provide clear-cut,
consistent predictions required a careful analysis of the kinds
of items used, the techniques of item selection used, and the
control for such variables as curriculum difficulty in
selecting achievers and nonachievers. An examination of the
available inventories indicated that most of them contain
items in the form of statements, which the examinee checks if
true or omits if not true. It is extremely difficult to

disguise the intent of items of this type. A more defensible
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technique of item writing seems to be Siegel's, in which
many alternatives, scored in different clusters, were listed
under a fairly small number of item headings. Some of the
inventory developers retained items with discriminating
probabilities as great as .50, using scoring weights based
on the probabilities. With probabilities of differences in
criterion groups approaching .50, it is not strange that the
discriminating power of the item fluctuates from one group
to another. Failure to control for the difficulty of the
academic program results in disproportionate numbers of
students from a few curricula being designed as nonachievers,
while large numbers from other curricula are classified as
achievers. Items discriminating between these groups may do
so because of differences in people electing the various
curricula, rather than true differences in achievers and
nonachievers.

Classification of Noncognitive Variables from Related Studies

The majority of promising studies of noncognitive factors
associated with academic achievement involve variables which
may be classified in one or more of four categories: (a)
Motivation (including interests), (b) Personality variables,
(c) Home, family and school background, and (d) Work-study
habits., A summary of the studies relating to each category

follows.
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Motivation. The term most frequently used to explain

variations in achievement not predicted by cognitive tests is
undoubtedly "motivation", a term used to cover a variety of
concepts. McClelland (22) hypothesizes a "need to achieve"

and Borow (3) felt that perhaps the noncognitive variable

of greatest importance to academic achievement was an interest

to academic matters. A number of studies (28, 43, 4L, L45) have
indicated that definiteness of vocational choice and the

student's personal interest in the goal are indicative of
overachievement., Items related to variables of this nature

are included in the global studies by Hepner (16) and McQuary (23).

Personality Variables. Many studies of the relationship

of personality variables to academic success have been based

on a hypothesis that one specific variable is important.

Norman (29) found no relationship for a measure of rigidity.
Gustad (13) found similarly discouraging results for the

Strong Occupational Level score used as a measure of aspiration.
Parrish and Rethlingshafer (30) found no discrimination between
achievers and nonachievers for McClelland's construct of n
Achievement. A number of studies (12, 17, 22, L45) using
currently available paper-and-pencil tests have seemed
promising, but the results have not always held up on cross-
validation. The use of the projective tests has proved
similarly unrewarding. McQuary's (23) factor analysis study

produced some evidence that conflicts with parents and other
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evidences of malad justment were related to nonachievement.

Home, Family, and School Background. The size and type

of home community were identified as important variables by
Myers (27), and McQuary (23). These investigators also found
that the size of high school attended, and the extent of
participation in high school activities were important variables.
Davis and Frederiksen (8), Shuey (35), and Weitz and Wilkihson
(45) compared college progress of students from private schools
with those from public schools and found the public school
graduates to be superior in college achievement when ability
was controlled. Baker and Baker (2) found the kind of program
followed in high school to be related to some college courses,
but not to others. Hepner (16) found that variables in the
college environment such as the traditions, quality of
instruction, curricular offering, and guidance services were
related to student achievement. McQuary (23), and Myers (27)
found that the size of the family and position within the
family were important variables in academic achievement. The
occupation and education of the parents were also found to be
related to achievement, and Weigand's (L43) and Edelston's {(10)
report of students' self reports indicate the negative effort
of conflict with parents.

work-Stqu'Habits. Brown and Holtzman's Survey of Study

Habits and Attitudes has contributed somewhat to multiple

correlations. Borow (3) found that most of the discriminating
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items on his inventory were related to work-study habits.
Ward (b2) found ratings on cooperation, reliability and industry
correlating higher with grades than achievement test scores
for tenth grade boys. Strong (38) pointed out the need for
"application®™ in achieving academic success.

A review of the related studies indicated that variables
associated with motivation, personality factors, home, community
and school background and work-study habits seemed to offer
promise for further study. For the present study, these
categories were selected as the dimensions to be measured by
the inventory. It was hoped that an inventory measuring all
these variables would be more valuable in predictions of
academic success than a measure of amy one of them alone.

The preliminary inventory which was evolved had items
relating to the four areas listed above. The number of items
and alternatives for each category are listed in Table I. There

were 96 items with 689 alternatives in the inventory.



TABLE 1

CLASSIFICATION OF ITEMS INCLUDED IN
PRELIMINARY INVENTORY

Number of

18

Number df

Categories Items Alternatives
Motivation
Educational and vocational
planning, aspiration, reasons
for attending college 9 70
Scholastic interests 1
Subtotal 10
Home, School, and Community
Background
Size of community, size and
type of high school, time
between high school and
college 3 26
High school activities 1 23
Parents' education and
occupation 3 27
Family size and position
in family 1 9
High school curriculum 1 L
Parental characteristics L 56
Subtotal T3 IE;
Work-Study Habits 26 103
Personal Characteristics
Relationships with parents 3 AT
Relationships with peers 5 37
Relationships with others 9 78
Personal interests 7 57
Personal preferences
In school situations 13 L8
In other situations 8 38
Other personal characteristics 51
Subtotal LS 32
Total 96 689




CHAPTER I1I
METHODOLOGY OF ITEM ANALYSIS

Selection of the Criterion of Academic Success

The first quarter grade point average (g. p. a.) based
on the scale: A=L4, B=3, C=2, D=1, F=0, was selected as the
criterion of academic success. The choice of the first
quarter g. p. a., rather than a later cumulative average, was
based on these considerations: (a) Many students either
leave or are dismissed at the end of the first quarter.

(b) There is more commonality of courses taken by students

of a given curriculum during the first quarter., After that,
some students reduce their course loads or repeat courses,

so that much commonality is lost. (c) The first quarter g.p.a.
contains grades on the first attempt at the courses, while

later g. p. a.'s may include repetitions of courses.

Selection of Criterion Groups

Because a number of studies at this and other univer-
sities (1, 6, 15, 31) have demonstrated that different curricula
differ markedly in difficulty level, it was decided that the
identification of achievers and nonachievers should be based

on students following a common course of study, rather than
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on the entire freshmen student body. An attempt was made
to secure groups of at least 100, homogeneous as to the
cour ses taken during the first quarter. With three exceptions,
the entire first quarter student body of each undergraduate
college at the University of Tennessee was used as one group.
Physical Education students were omitted from the College of
Education group because their program differs from that of
other Education students. Journalism students were omitted
from the College of Business Administration group because
they are not required to take mathematics. The Liberal Arts
students were divided into three groups: I. Those having no
ma jor, II., Those with majors in Mathematics or Science, and
III. Those with majors in fields other than mathematics or
science. There were some Liberal Arts students who indicated
ma jors not easily classified as Science or Non-Science, and
they were omitted from the study. With two exceptions, all
groups had at least 100 students. The exceptions were Agri-
culture (N=79), and Liberal Arts I (N=L42). Because of the
nature of these groups they were considered separately despite
the comparatively small N's, The designation and number of
each group are reported in Table I.

For each group a regression equation was developed, and
the predicted g. p. a. was computed for each student. The
predictions were based on the tests administered routinely to

all freshmen entering the University in the Fall quarter of



TABLE II

NUMBER AND DESIGNATION OF STUDENTS IN
VARIOUS COURSES OF STUDY
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College Curricula N
Agriculture All 79
Business Administration All except journalisnm 324
Education All except Physical
Education ma jors 101
Engineering All h36
Home Economics Al1l 130
Liberal Arts I No ma jor 42
Liberal Arts II Ma jors in Mathematics or
Science courses;
Pre-Medical, Pre-Dental,
Pre-Nursing, Pre-Medical
Technology Curricula 126
Liberal Arts III Majors in English, Speech,
Fine Arts, Sociology, History,
Political Science, Philosophy,
Psychology 122
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1957, The scores were equated by the use of stanines based
on total University freshmen population, Because of the high
correlations between tests of the same general type, the two
stanines on the quantitative tests, College Qualification Test
(E) and Cooperative Elementary Algebra were added to yield one
quantitative score, and the three verbal scores, College’
Qualification Test (1), Cooperative Mechanics of Expression,
and Cooperative Reading Comprehension, were added to yield a
Verbal score. The regression equations were based on these
two composite scores.

The difference between the predicted g. p. a. and the
actual g. p. a. was computed for each student and a distri-
bution of these deviation scores was prepared. All the
deviation scores were considered as one population. Since tne
deviations were based on the g. p. a. predicted and obtained
in a given course of study, the relative difficulty of the
various courses had been controlled, so there seemed no good
reason for treating students of the various curricula as
separate groups beyond that point,

The 27 per cent of students whose actual g. p. a. was
highest above the predicted g. p. a. were designated as the
"achievers", while the 27 per cent whose actual g. p. a. was
furthest below the predicted g. p. a. were designated as
"nonachievers"., These percentages were selected because it
has been demonstrated by Kelley (19) that the use of this

percentage of the tails of a normal distribution yields the
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greatest precision in item analysis, because the ratio of the

difference to its standard error is maximized.
Administration of the Inventory

Although the ideal procedure in the administration of
the inventory would have been to include it in the regular
freshman testing program, this was not feasible because the
fall quarter was well underway by the time the inventory was
completed., It was, however, considered desirable to develop
immediately at least a preliminary inventory which could be used
with subsequent freshmen classes, with provision for a continuing
evaluation and revision of the inventory. Since all freshmen
students are required to take English, this seemed a logical
place to secure a complete sample of freshmen. The instructors
of the freshmen English classes were asked for their cooperation
in providing a class period for the investigator to explain
and distribute the inventory, with the students taking it out
and returning it at the next class meeting.

The investigator or an associatel met each class to
explain the purpose of the inventory and distribute it. The
lnstruétions read to the students and the mimeographed directions
which accompanied the inventory are included with the Prelim-

inary inventory in Appendix A.

er. E. J. Fisher, a fellow graduate student, and
director of the University of Tennessee Student Counseling
Center.
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The investigator or an assistant met each class at the next
class meeting to collect the returned inventories. Students
failing to return their paper were told to bring them at the
next class meeting. Letters were written to those not
returning the inventory at the second class meeting. The
returns were surprisingly high, with many classes having 100
per cent returns, although a few had only 50 per cent. The
differences seemed attributable to the amount of emphasis the
various instructors put on the project, rather than to any
other one factor. It was feared that a greater proportion of
nonachieving students would not return their inventories.
This remained to be checked empirically, after the criterion
groups were selected. The inventories were also marked to
indicate whether they were returned at the next meeting of the
class, or whether there was a delay. It was found that a
slightly larger percentage of the nonachievers did fail to
hand in an inventory, and more of them handed theirs in late.
Table III presents the breakdown of the returns for the
achieving and nonachieving groups. There were 1352 students
for whom all data were available for computing the difference
in predicted and actual g. p. a. However, invento;ies were
not available for 99 (26 per cent) of the nonachievers and 85
(22 per cent) of the achievers. This left 266 in the smaller
group, the nonachievers. An analysis showed that the return

or nonreturn of the inventory was not related to the magnitude
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TABLE III

SUMMARY OF THE RETURN OF INVENTORIES
FROM EACH OF THE CRITERION GROUPS

2 Achlevers Percent- Non- Percent-
Designation age Achievers age
N N

27 per cent of the
total group 365 100 365 100

Inventories not
returned 85 22 99 26

Inventories returned
at next class
rmeeting 251 81 218 70

Inventories returned
late 29 7 L8 1k

Total inventories
returned 280 88 266 8l

|
|
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of the deviation of predicted and actual g. p. a., so it was
felt that the inventories received from each group were
typical of the groups, and no further attempt was made to
secure additional returns.

For each student an IBM card was punched, containing
the responses to all the items on the inventory. The student
number was punched into columns 1-7, and multiple punches were
used for the other columns. The punching directions were
included on the inventory in the left margin.

After the criterion groups of achievers and nonachievers
were selected, the cards containing their deviation scores
were matched with their inventory cards.

All of the nonachievers for whom inventories were
available were used as the sample for that group. The number
of cards for the achieving group was reduced by pulling out
cases, on the basis of the deviation score, in such a way
that the distribution of deviation scores was left intact, until

the number remaining equalled the number of nonachievers, 266.

Selection of Items

The inventory cards for the nonachieving group were
identified by an "X" gang-punched into column 80, and each
group of cards was run through the counting sorter, which

Yielded the number of students in each of the criterion groups
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checking each of the 689 alternatives. The differences were
evaluated for significance by the use of the Chi-square

technique for comparing equal groups:

Chi-square=N (1D1-1)2; SaH+L; D=H-L, where N=total
S (N-S)

number in both groups (266+266=532), H=number in high group
(achievers) who checked the alternative, L=number in low group
(nonachievers) who checked the alternative.

As a further check on the discriminating power of the
items, a subsample from each of the criterion groups was
selected: (a) 38 students whose predicted g. p. a. was 2.00 or
better, but whose actual g. p. a. was below 1,50; (b) L1
students whose predicted g. p. a. was below 1,50, but whose
actual g. p. a. was 2,00 or better., These limits were selected
because students are required to have a 2.00 average by the
end of the second year, but may remain in school with an average
of 1,50 or better the first year., These are the students for
whom errors in prediction could have the most serious conse-
quences. It seemed highly desirable, therefore, that the
final inventory should differentiate between these two groups.

To be included in the final inventory, an item had to
meet two criteria. (a) In the first selection, using the
highest and lowest 27 per cent, it had to discriminate between
achievers and nonachievers with a probability of .05 or less.
(b) For the criterion groups selected on an arbitrary basis

of predicted passes who failed, and predicted failures who
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passed, the items had to show a difference in the same
direction. There were 58 items which met both of these
criteria., The data for the analysis are presented in
Appendix B, In the first item analysis, there were 121 items
which discriminated between the groups of achievers and non-
achievers at the .05 level or better. The number of items
with varying discriminatory probabilities is reported in
Table IV, On the second analysis most of the items with
probabilities greater than .01 were eliminated, so that of the
58 items selected for the final inventory, 39 had probabilities
of .01 or less, and only 12 had probabilities as great as
.02-.05.

An inspection of the items indicated that most of them
were easily classifiable as those pertaining to home or school
background, those pertaining to work-study habits, and those
pertaining to vocational planning. Other types of items were
not discriminating for this group of students. The discrimi-
nating items are discussed in Chapter IV,

In preparing the revised inventory the original format
of the item was usually preserved, including many nondiscrimi-
nating choices, in order to preserve the import of the item,
and to disguise the nature of the discriminating choice.

The final inventory appears in Appendix C.
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TABLE 1V

NUMBER AND PERCENTAGE OF ALTERNATIVES DISCRIMINATING
AT EACH PROBABILITY LEVEL ON FIRST ITEM SELECTION,
AND NUMBER RETAINED AFTER SECOND ITEM SELECTION

First Selection"

Probab1l1ty"of o Secéndeelectién

Difference Ttems Percentage Items Percentage
Less than ,001 21 3 19 3
.001-.01 37 5 20 3
.01-,02 20 3 7 ‘ 1
.02-.05 L3 6 12 2
Greater than .05 568 83 0 ]
Total 689 100 58 9

1Upper and lower 27 per cent achievers.

2Those predicted to pass (predicted g. p. a. 2.00 or
better) who failed, (actual g. p. a. less than 1.50) and those
predicted to fail (g. p. a. less than 1, SO) who passed
(g. p. a. greater than 2.00)
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Cross-Validation

There were 125 freshmen students entering the University
in the Winter quarter of 1958 who were available to serve as
a cross-validation sample. All of these students took the
preliminary inventory, the results of which were punched into
IBM cards as with the original sample. Predicted grade point
averages were computed for this group, using the regression
weights developed from‘the data of the Fall quarter groups,
and the deviation of actual g. p. a. from predicted g. p. a.
was computed for each student. Students whose deviations were
the highest and lowest 27 per cent served as the criterion
groups. There were thirty-three cases in each group.

The cards were scored on the items which had been found
to be discriminating, giving each positive item a value of +1
and each negative item a value of ~1. The score for each
student was the algebraic sumj; i. e., his positive score
minus his negative score. A distribution of the scores thus
obtained was prepared for each criterion group. These distri-
butions are shown in Table V. The mean for the achievers
was 3.303, with a standard deviation of 3.214, while for the
nonachievers the mean was -2,758, with a standard deviation
of L.4o2. A t test of the significance of the mean difference
yielded a E value of 5.660, with a probability of less than
.00001.

As a further check on the predictive power of the

inventory, the point-biserial correlation eorrected fdar range
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was computed. This is formally identical with the Brogden (L)

biserial correlation. The formula is:

r ’El:fg )
B M. -M
7

where M1= Predictor mean for upper criterion group,
M2= Predictor mean for lower criterion group,

MI= Predictor mean for upper half of predictor distribution,

HII-Predictor mean for lower half of predictor distribution.
The value of rp for the data of Table V was rg= 75,

an extremely high predictive index.
The multiple correlation was computed for the prediction

of g. p. a. from the weighted test scores and the inventory.

The value of the multiple r was .79, an increase of .06 over

the prediction from weighted test scores alone.
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TABLE V

DISTRIBUTION OF SCORES ON DISCRIMINATING ITEMS
FOR ACHIEVERS, NONACHIEVERS AND TOTAL
CROSS-VALIDATION SAMPLE

e e e e R e e o e,

Score Achievers Nonachievers. Middle Group Total
10 2 1 3
9 2 2
8 2 3 5
7 2 1 3
6 2 2 1 5
5 1 8 9
b 7 h 11
3 N b 3 11
2 3 1 L 8
1 3 2 7 e
0 2 L 5 11
-1 3 1 1 5
-2 2 6 8
-3 2 6 8
- l 3 7
-5 3 3
-6 0 1 1
-7 N 2 6
-8 3 3
-9 2 1 2
=10 0 0
-11 1 1
N 33 33 59 125
" 30303 -2.758 1.237 0728




CHAPTER IV
DISCUSSION, CONCLUSIONS AND SUMMARY

Discussion of Selected Items

Although the inventory contained 689 alternatives,
each of which was treated as an item, only 58 of these met
the criteria for inclusion in the final inventory. Twenty-
seven of the items were positive, i. e., were checked by a
significantly greater number of achievers, and thirty-one
were negative, checked by a significantly greater number of
nonachievers.

Although nearly one half‘of the alternatives on the
original inventory were in the area of personal characteristics,
very few items of this type survived the item selection, It
might be possible to find some clusters of items that would
discriminate between achievers and nonachievers, but this
hardly seemed worthwhile in view of the discriminating power
of the other types of items,

In the discussion of the selected items, the same
outline is used as was used in the di scussion of the prepara-
tion of the inventory in Chapter II.

Items Related to Motivation. There were two types of

items included in the inventory which were designed to measure

motivation, One item, with forty-five alternatives was a
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listing of school courses, some academic, others of a non-
academic nature. There was a slight tendency for the achievers
to check more of the academic courses, but the differences
either were not significant or did not hold up in the second
item selection procedure. The other items were related to
educational and vocational planning, and a measure of level of
aspiration. Six of the original nine items of this kind
contained at least one discriminating alternatives. These
items and alternatives are listed in Table VI,

A strong argument for more high school guidance services
is presented by some of the results on these items. A signi-
ficantly greater number of achievers indicated that the person
who was of most help to them in the choice of an occupation
was someone in the high school--teachers, principal, or
guidance worker, while the nonachievers tended to receive their
greatest help from parents. A greater number of achievers
also indicated that they had made a definite vocational
choice, or had chosen an occupational field, while nonachievers
indicated either vocational indecision or a feeling that they
needed to change.

All the discriminating alternatives of this category
indicated that students who had given attention to planning
their college program and to choosing an occupation achieved
better than those who had not, A greater proportion of
students indicating that they were partially self-supporting

were achievers, while of those entirely supported by parents,



TABLE VI

DISCRIMINATING ITEMS RELATED TO
EDUCATIONAL AND VOCATIONAL PLANNING
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Difference

Item Direction

Probability

Indicate those people who have been
most helpful to you in selecting an
occupation,

High school teachers, high school
principal, or guidance counselor
in high school

How are your expenses being paid?
Entirely supported by parents
Partly self-supported

Check the reason that was most

important in your decision to

attend college.

I want to get a good general
education--to learn all I can

To please my mother
How definite are your vocational plans?

I have made a. definite choice, and
am pursuing a course which leads
to preparation for that vocation.

I have decided on a general field
in which I would like to work,
and am exploring several
possibilities of vocations within
that field.

I have no idea what vocation I want
to follow.

I had made a definite choice, but now
find I am in the wrong field.

<o001 ~

< .001 o

< .001

.01-,001

0019.001

«01-.02 ~

.05 +

.01-.02 -

.05 v

-
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TABLE VI (CONTINUED)

DISCRIMINATING ITEMS RELATED TO
EDUCATIONAL AND VOCATIONAL PLANNING

5 Differencé
Item Direction Probability

By the end of the first term (quarter,
semester), I expect my grades will be

Barely passing in most courses - <.001 v
Good in some courses, low in others,

with an overall average high

enough to stay in school = <€ .001 -

Average or better in every course + < .001 ~

Very good in every course except
possibly one + < .001v

Check every item that is true of you.

I want to be successful in order
to make my family proud of me. - .02-,05 -
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a greater proportion were nonachievers. This suggests that
students who are partially responsible for the financing of
their education are more likely to be those who elect to
attend college, rather than having the decision made for them
by their parents. Additional support for this interpretation
is found in the item concerning the reasons for deciding to
attend college. The best reason from the standpoint of
achievement, is to get a good general education, while the
poorest is to please one's parents.

The other aspect of educational and vocational planning
included in the inventory was an item asking for a general
prediction of the grades for the first quarter. Four of the
five alternatives for this item were discriminating. Only
five students, all nonachievers, selected "so low I will not
be able to continue in school"., Of the other alternatives,
nonachievers tended to select the next two lowest alternatives,
while achievers selected the two highest. Apparently students
are fairly realistic in their general expectations, although
very poor students are not realistic enough.

Items Relating to Home and School Background. The

discriminating items relating to the home community, size of
high school attended, and information about the parents are
reported in Table VII., Responses to these items seem to
indicate that meager school and home circumstances are typical
of the achievers, while nonachievers tend to come from larger

communities and schools, and from better homes. A greater
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TABLE VII

DISCRIMINATING ITEMS RELATED TO
HOME AND SCHOOL BACKGROUND

Item Direction Probability

Which category best describes the
community in which you lived during
high school?
Rural area, no town larger than
2500 people + .01-.001
Small city, 25,000-50,000 people - .01-,001

What is your position in your family?
Oldest child - .01-,001 -

What is your father's or guardian's
occupation?
Managerial or semiprofessional - » 01,02

What size of high school did you attend?

More than 1000 students - .01 W
How much education did your father have?

Between 4 and 8 years, no high school + <.001 v

Post-college training - .01-,02 o

Mark all activities in which you engaged
while in high school.
Appearing in plays, TV or radio

programs + <€ .001 ’
Editing school paper + .02-,05 v
Belonging to honorary club (Beta,
Key, National Honor Society) + < .001 v
My father

Keeps his clothes and other belongings
in good order - .01-,001 -
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proportion of achievers checked items indicating that they
come from a rural community of less than 2500 people, and that
their father had less than an eighth grade education, while
a significantly greater number of nonachievers indicated that
they come from a town larger than 25,000, attended a high
school of more than 1000 students, and had a father erndgaged in a
managerial or semi-professional occupation. This seems
strange, in view of what is known about the correlation
between socio-economic status and achievement test scores;
but it must be remembered that the prediction of the grade
point average from test scores had been controlled in selecting
the groups of achievers and nonachievers. It seems likely
that test scores for students from limited home and school
environments underestimate the true ability of such students,
while scores for students from strong high schools and stimu-
lating home environments are a better estimate of their true
ability. It is also very possible that students from poor
backgrounds are highly motivated, or they would not have
enrolled in college at all, while youths from better homes
take college attendance as a matter of course. These items
offer more evidence that achievers are in school largely of
their own considered choice, while nonachievers are there
because their parents think it is the thing to do.

The only discriminating item related to the size of
the family or the position within the family was the one

indicating that the student was the oldest child, which was
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checked by a significantly greater number of nonachievers.

This does not substaniate the usual hypothesis that the oldest
child in the family is the most conscientious one, but no
explanation can be advanced for this finding. @ the first item
analysis, a greater proportion of second children were achievers,
but this did not hold up in the subsample.

Only one item among those referring to personal
characteristics of the father and mother was found to be
discriminating: "My father--keeps his belongings in good
order", This item was checked by nonachievers. No explanation
for this finding is readily available, but it held up in both
analyses.

Three items on the list of high school activities were
found to be typical of achievers: editing a school paper,
appearing in plays, TV, or radio programs, and belonging to
an honorary club., Since all these activities are usually
limited to students with fairly good academic records, it is
not surprising that students checking these items are good
students at the University, too.

Items Relating to Work-Study Habits. Although less

than one-sixth of the 689 alternatives on the preliminary
inventory were related to work-study habits, more than one-
third of those selecped were in this category.

No one who has played the role of a teacher will be
surprised that these items discriminate between achievers

and nonachievers., What is surprising is the degree of candor
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with which students supplied the information. - There are
several possible explanations. It may be that the circum-
stances under which the data were collected presented no
threat to students, so that they felt no need to conceal their
reactions. The directions emphasized that no student would
be personally identified, and that the results would have no
effect on grades. If this is the explanation, future adminis-
trations may not be so successful in eliciting honest responses.
Another possibility is that poor students simply are ignorant
of good work-study habits and could not select the "best
answer", while good students could. If this is true, then
the inventory is a test of knowledge of work-study habits,
rather than an inventory of practices. The items and discrimin-
ating alternatives are listed in Table VIII,

Two of the negatively discriminating items indicate
the achievers' inability or refusal to cope with disinterest
in a subject or a dull instructor. For the statement "When
I have an instructor who lectures in a monotone. . .", non-
achievers checked "I frequently almost go to sleep and miss
most of what he says®, while achievers checked the other
choices. Nonachievers also indicate an inability to do good
work in a class which does not interest them. A great number
of achievers indicate that they do their best work in a course
which they will need later, while nonachievers checked other

alternatives.
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TABLE VIII

DISCRIMINATING ITEMS RELATED TO
WORK-STUDY HABITS

Difference
Item Direction Probability

When I have an instructor who lectures
in a monotone
I frequently almost go to sleep,
and miss most of what he says - €.001 v

I like courses which are
So hard that I have to study a lot,
and learn a lot of new material + .02-,05 ~

When I am studying
I must have absolute quiet or I
cannot concentrate + i01=,02 *
I like to have the radio playing - +01-,001 ¥~

When I have a special assignment or a
difficult task
I begin working as soon as I get
the assignment, and usually finish

ahead of time + .01-,001 ~
When I have an appointment for a certain
time
I am usually a little early + .01-,001 —
I am sometimes early and sometimes
late - .01-,001 -
If the bell rings before I finish a
test, I
Immediately hand in my paper - .02-,05 -

Finish the question I am on and
then turn in my paper + .02-,05
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TABLE VIII (CONTINUED)

DISCRIMINATING ITEMS RELATED TO
WORK-STUDY HABITS

o Di fference
Item Direction Probability

When I have a certain amount of work
I do, I usually
Take brief rests every once in

a while + <.001 v
Do about half of it, then take a

long rest before finishing - .01-,001"
Stop frequently to talk to someone,

look for something, etc. - .01-,001 ~

I keep my notes for various courses

All together in the same notebook - .01-,02 +~
In a separate notebook for each class + .01 -

I do my best work in courses in which
I feel the course is something I
will need later + €.001

If I have an hour or so of free time
between classes, I usually

Relax with friends - €.001
Go to the library + .02-,05
Find some quiet place and study + < .001
Check every item that is true of you
I am unable to do good work in a
class which does not interest me - <.,001 =
If I have a choice of seats in a class-
room, I try to
Sit close to the front, where I can
see and hear everything + <.001 L
Sit wherever my friends are sitting - .01-,001 ~

During holidays and short vacations
I work on assignments which will be
due soon after school reconvenes + .01-,001 -
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Responses to other items present a picture of non-
achievers as students with many interests stronger than their
interest in school work. Nonachievers select a seat near
their friends, while achievers choose a front seat in the class-
room, so they can see and hear everything. When nonachievers
have some free time between classes, they like to relax with
friends, while achievers either find a quiet place to study
or go to the library. Achievers indicate that they like
courses so hard that they have to study, while few nonachievers
select that alternative. When achievers have a special
assignment, they start working immediately, while nonachievers
_;ait until near the deadline. When faced with a certain
amount of work to do, achievers indicate that they take brief
rests periodically, while nonachievers take one long rest
about half-way through, or "stop frequently to talk to someone,
look for something, etc.®™ During holidays and short vacations,
nonachievers apparently try to forget school, while achievers
use the time to work on assignments due after school reconvenes.
If the bell rings before a test is completed, nonachievers
hand in their papers immediately, while achievers complete
the question on which they were working. A greater proportion
of nonachievers indicate that they like to have the radio
playing while they are studying.
Two items indicate that achievers exhibit more personal

efficiency than nonachievers. Achievers indicate that they
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either have a separate notebook for each course, or that they
have a Separate section for each course In one notebook, while
nonachievers keep everything together in one notebook. When
they have an appointment, ac<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>