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FOREWORD

This report is the second in a series which deals with the selec-

tion and use of several types of individual appraisal instruments in
Idaho's system of vocational-technical education. The first report, pub-

lished in May, 1966 by the State Occupational Research Unit, was entitled
"A Survey of Literature Related to Selected Nonprofessional Occupations."
The professional literature was surveyed for studies related to success
and/or membership in 28 occupations for which vocational training pro-
grams existed in Idaho. The survey revealed that about 10 broad types

of appraisal instruments profitably could be incorporated into an experi-
mental test battery.

The present study focused more on empirical research studies. An

effort was made to locate all research studies in Idaho which pertained
to the construction and use of appraisal instruments for vocational guid-

ance, selection, and placement. Selected research studies completed or
in progress elsewhere in the nation also were cited and discussed which

had relevance for future developments in Idaho.

This second report is intended as another interim report, as much

more research remains to be completed in Idaho. A third report might pre.

sent the results of a survey and critical analysis of tests and other ap-
praisa] instruments which should compose an experimental test battery.
Immediately following this, a test validation study involving all of the
area vocational schools should begin. Additional reports would be issued

from time to time as the project developed and as research data accumu-
lated. Whether or not any additional reports actually are issued depends
upon how much research ectivity can be generated, and the amount of re-

search money that is made available.

The writer is indebted to several persons throughout the siate
whose assistance in various phases of this project eased the burden of
library research, and who made valuable suggestions during informal con-
versations which influenced the writer's thinking. The following five
individuals assisted in locating pertinent research reports: Mr. Bill
Gard, Vocational Counselor, Idaho State University, Pocatello; Dr.
William H. Hedley, Associate Dean of Students, College of Idaho,
Caldwell; Dr. Dwight Kindschy, Head, Department of Agricultural Educa-
tion, University of Idaho, Moscow; Dr. Richard A. Merriman, Regional
Director, Idaho Continuing Education, Idaho State University, Pocatello;
and Mr. Hugh Nelson, Counseling and Testing Supervisor, Department of
Employment, State of Idaho, Boise. During the summer of 1966, two coin-
selors assisted in the collection of data for test validation studies at
their respective area vocational schools: Mr. Len Brenchley, Vocational
Counselor, Idaho State University, Pocatello; and Mr. Charles F.
Williamson, formerly Vocational Counselor, Boise State College, and pres-
ently Counseling Psychologist, Veterans Administration, Boise. Finally,

the writer wishes to thank Dr. Oscar E. Kjos, Coordinator of Vocational
Teacher Education, University of Idaho, who several times acted as a
"sounding board" and as a stimulator and contributor of important re-
search ideas and interpretations. Needless to say, none of these gentle-
men can be held responsible for the writer's selection and use of their
suggestions and contributions, and for the conclusions and recommenda-
tions stated in this report.
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CHAPTER I

INTRODUCTION, PROBLEM, AND RESEARCH PROCEDURE

INTRODUCTION

A Point of View

It seems desirable at the very beginning of this report to pre-

sent a point of view which is fundamental to a consideration of the

assessment of individuals for guidance, selection, and placement. The

following quotation taken from the writings of Munsterberg, the father

of applied psychology, seems to get to the heart of the matter.

Like all technical sciences, applied psychology tells us what we

ought to do if we want to reach certain ends; but we ought to re-

alize at the threshold where the limits of 'such a technical science

lie, as they are easily overlooked, with r;',Alting confusion. We

must understand that every technical science says only: you must

make use of this means, if you wish to reach this or that particu-

lar end. But no technical science can decide within its limits

whether the end itself is really a desirable one. The technical

specialist knows how he ought to build a bridge or how he ought to

pierce a tunnel, presupposing that the bridge or the tunnel is de-

sired. But whether they are desirable or not is a question which

does not concern the technical scientist, but which must be con-

sidered from economic or political or other points of view. Every-

where the engineer must know how to reach an end, and must leave

it to others to settle whether the end is in itself desirable. Of-

ten the end may be a matter of course for every reasonable being.

The extreme case is presented by the applied science of medicine,

where the physician subordinates all his technique to the end of

curing the patient. Yet if we are consistent we must acknowledge

that all his medical knowledge can prescribe to him only that he

proceed in a certain way if the long life of the patient is ac-

knowledged as a desirable end. The application of anatomy, physi-

ology, and pathology may just as well be used for the opposite end

of killing a man. Whether it is wise to work toward long life, or

whether it is better to kill people, is again a problem which lies

outside the sphere of the applied sciences. Ethics or social phi-
losophy or religion have to solve these preliminary questions.
(Munsterberg, 1913, pp. 17-18)

This quotation is appropriate here for at least two reasons. First,

few persons, be they laymen or top professionals in the field, are un-

aware of the heated controversies that have arisen over the use of

tests and other assessment instruments. Tests and other similar in-

struments have been discussed as if they constituted some decision-

making force, whereas in reality they are merely tools (or means) used

to achieve certain ends decided upon by people. It is of more than



passing interest that Munsterberg saw this distinction more than half
a century ago, and related it specifically to the field of applied
psychology which was just developing.

The second reason for citing Munsterberg is even more important,
and bears directly on the contents of this report. At the risk of be-
ing a bit facetious, the point may be illustrated with a brief story.
One man said to another, "How is your wife?" The other repTlied, "Com-
pared to what?" This type of question is implicit in any criticism of
the use of tests. The writers almost never consider what might happen
in the complete absence of the testing program they criticize. Actual
conditions in such a case--and, indeed, conditions present at the time
but not affected directly by the testing program--might reflect even
more chaos and poor decisions than those resulting from the misuse of
tests. None of the assessment instruments developed to date are per-
iect, and no responsible individual has ever said that they were. But
decisions are a necessary part of life and, other things equal, those
concerning people should be improved by the use of instruments which
improve our understanding, prediction, and to some extent the control
of human behavior. This is perhaps the main reason for the develop-
ment of tests and other similar devices. We do well to examine and
evaluate them critically, but in all fairness we need to compare them
with any and all other means which may be used in our work with people.

One other notable individual deserves mention, who was a con-
temporary of Munsterberg early in this century. This is Parsons, the
father of vocational guidance. Parsons recognized the value of indi-
vidual assessment in guiding the individual vocationally, but his
methods and tools reflect the psychological developments of his time.

Rapidity can be judged by testing the swiftness of reading and
writing and walking, and if a psychologic laboratory or some psy-
chologic apparatus is available, it is easy to apply much more ac-
curate tests through the phenomena of reaction-time, association-
time, etc., than are readily available without scientific appara-
tus.

If the applicant's head is largely developed behind the ears,
with big neck, low forehead, and small upper head, he is probably
of an animal type, and if the other symptoms coincide he should be
dealt with on that basis.

If the voice is harsh, or unpleasant, or lacking in vitality, I
generally give the youth a lecture on the value of voice culture
and the use of clear, sweet, well-modulated tones in conversation.

If the face is blank and expressionless, a talk abov.t the eco-
nomic value of the smile is in order.

If the handshake is listless or wet, clammy or too forceful, it
is well to call the young man's attention to his defects in this
respect. So if the manners are in any way objectionable or unde-
veloped, the boy should be frankly but kindly told and urged to
correct his errors. (Parsons, 1909, pp. 22-23)

-2-
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The writer of this report purposely lifted this excerpt out of context
to illustrate some of the earliest efforts to use individual assess-
ments in vocational guidance. Parsons generally was on the right crack
as regards the major tasks to be completed; his means were sometimes
naive by presen1,-day standards. We need, however, to consider some
modern developments lest we assume that we have "arrived" in the field
of vocational guidance and the attendant use of assessment instruments.

Recent Developments in Career Aural:gal

That a vast amount of time and effort has been expended in the
development of tests is evident from a recent book edited by Buros
(1961). This book contains entries for nearly three thousand tests,
and the number has grown since. It is a little disconcerting, there-
fore, to see a statement like the following from a recognized author-
ity on the use of tests for vocational appraisal.

When we ask which of these hundreds of tests should be used in
counseling, we are usually posing the question: Which of these
tests will best predict the future vocational adjustment of a
client? By vocational adjustment we generally mean the client's
success and satisfaction on the job after he has entered the world
of work.

The sad but true conclusion which we must draw is that most of
our assessment instruments have little or no predictive validity
in forecasting these two major criteria of vocational adjustment.
(Crites, 1968, p. 23)

An important development in the last 20 years has been the ap-
pearance of a number of theories of vocational choice and development.
These theories were developed at least partially in response to the
general dissatisfaction with more conventional forms of guidance test-
ing and appraisal. An important objective in the development of sev-
eral of the career choice and development theories was to portray the
choice of a career as a process which develops over time, rather than
something that can be pinpointed in time. At least one theorist, how-
ever, seems to have his doubts as to whether all of these efforts are
really worth the candle.

. . . we must either make more efficient predictions on the
basis of theory or abandon our efforts to construct theories. De-
spite several decades of research, the most efficient way to pre-
dict vocational choice is simply to ask the person what he wants
to be; our best devices do not exceed the predictive value of that
method. (Holland, 1966, p. 91)

Magazine articles which reach conclusions similar to those ex-
pressed by Holland and Crites, and a few books, have appeared for pop-
ular consumption. Most persons at all familiar with the testing field
can name several, and it does not seem necessary to cite examples in
this report. If we accept such conclusions, then the obvious course

-3-



is to do away with all testing and similar assessments. Depending upon
how we interpret the field, this also might require us to dispense with
the assignment of school grades, and the awarding of certificates and
diplomas. Decisions concerning people would still need to be made,
however, and it is hard to imagine how these could be executed without
some kind of individual assessment.

The writer has adopted the view that there are instruments
available that have potential value for guidance, selection, and place-
ment, despite some obvious imperfections and a number of abuses which
have occurred. Crites, cited above, discussed in the same article his
work on a new instrument called the Vocational Development Inventory
which is expected to improve upon certain shortcomings of present in-
strurimts. Moreover, he recently served as coauthor with Super of a
book (Super & Crites, 1962) which presents comprehensive reviews and
evaluations of psychological tests for vocational appraisal. Holland,

also cited previously, has developed his own theory of vocational
choice and has completed a respectable amount of research to test the
theory. These men apparently have enough faith in their endeavors to
continue their work, even though they readily admit serious short-
comings in our efforts to understand and predict vocational behavior.

It seems necessary also to reflect briefly on the competencies
of those persons who use tests. Even the simplest ones need to be ad-
ministered and interpreted by someone who has been trained. We were
told this more than 40 years ago by Lewis M. Terman in his introduc-
tion to Hull's Aptitude Testing.

Of course it is possible for one who has no scientific under-
standing of test methods to learn the simple procedures of test
administration and test scoring, or even to carry on a certain
amount of routine manipulation of test data, but there is a grow-
ing recognition of the dangers involved in this kind of work.
(Terman, in Hull, 1928, p. xiii)

Hull himself stated it as follows:

In a word, aptitude testing, like medicine and engineering, is
ceasing to be a job for amateurs and is becoming the work of tech-
nically trained professionals. (Hull, 1928, p. v)

Moreover, the father of vocational guidance closed his excellent trea-
tise by stating that career guidance should be administered by ". . .

experts trained as carefully for the work as men are trained to-day
for medicine and the law." (Parsons, 1909, p. 165) If we had paid
more attention to these admonitions over the last 60 years, it is al-
most certain that the present status of the field would be vastly dif-
ferent. A basic premise of the writer thus may be stated, and will be
restated and illustrated elsewhere in this report: If trained person-
nel and facilities are not available to do a job, it should not be
attempted at all.



PROBLEM

The basic problem which led to the preparation of this report is

reflected in the title: "Instruments for Vocational Guidance, Selec-
tion, and Placement: A Review and Synthesis of Research in Idaho."

Actually, three different lines of thought can be identified, and de-

serve an extended treatment in this section.

Different Emphases in Appraisal

Individual appraisal by means of psychological tests and simi-

lar instruments is a fundamental aspect of the three closely related- -

but not identical--functions of vocational guidance, selection, and

placement. These terms have been used frequently in the literature.

No definitions will be given, but a brief discussion is in order re-

garding the different emphases of each.

Vocational guidance generally is concerned with the individual

as he views the world of work, including the many opportunities for
education and training which lead into different types of employment.

A basic objective is to help the individual to understand himself, the
opportunities available to him, and to relate himself to the latter in

a way that results in maximum benefits to both himself and society.
The emphasis tends to shift away from the individual when selection and

placement are considered. Decisions must be made by organizations such

as schools and businesses regarding who will be accepted and what role
they will play following acceptance.

Super and Crites (1962) and Cronbach and Gleser (1957) discuss

all of the foregoing concepts at greater length. The point to be em-

phasized here is that the three terms have a different emphasis. Con-

fusion results because frequently the same instruments used in voca-

tional guidance also are used in the selection and placement of indi-

viduals. The three uses can conflict. For example, an individual
counselee may decide upon a given field, only to find that he is net

selected for training after applying at several schools. Or he might

be selected by a school which, for various reasons, is unable to place

him in the training program of his choice. Basically, both for indi-

viduals and organizations, decisions--or choices among alternatives-- -

must be made. Even though conflicts are a possibility, this writer

believes there also is considerable room for decisions which can bene-

fit all concerned.

Appraisal Instruments--Basic Functions

Two fundamental uses of appraisal instruments may be identified

in the understanding and prediction of vocational behavior. Early in

the 1950 decade a symposium at Harvard University was concerned with

the newly developed multiple discriminant function (Tiedeman, et al.,

1951). The method also was compared with multiple regiession analysis.
The discussion which follows is based on the series of articles which

-5-



resulted from the Harvard symposium as well as research publications
which have appeared in the intervening years.

The most familiar use of appraisal instruments is the insertion
of a student's scores in a regression formula which yields a predicted
grade point average or some other criterion measure of academic suc-
cess. Predictions for a hypothetical student might yield the follow-
ing.

Elec- Auto Horti- Draft- Data We3d-
tronics Mech. culture ing Process. ing

Grade
Point
Average

A+

A

A-

B+

B

B-

C+

C- X

D+

D

D-

F

X

X

These predictions should be quite useful in helping a student decide
among the several training alternativez. They also could be used by an
admissions officer for selection and placement. We might assume, for
sake of simplicity, that this student was free to choose, and that he
selected auto mechanics, the program in which he appears to have the
best chance of academic success.

The second use of appraisal instruments is lei:s familiar, and
may be illustrated by predictions of academic success for another hypo-
thetical student (see illustration on the next page). This student has
equally good academic potential for any and all of the six vocational
programs. Indeed, a glance at the results immediately poses another
question--a choice among alternatives. Assuming once again that the
student is free to choose, his question might be as follows: "Which
group, of students do I resamble most in respect to interests, back-
ground traits, and other attributes?" Many students can (and do) rule
out; a number of programs which dc not appeal to them, or which are
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Grade
Point
Average

A+

A

A-

B+ X X X X X X

B

B--

C+

C

C-

D+

D

D-

F

unsuitable for other reasons. It is possible, however, to develop a
testing program so that information is available both for academic
predictions within groups and for predictions concerning group mem-
bership.

The two uses of test results discussed above frequently are con-
fused. Academic predictions (within groups) generally are best when
various cognitive measures such as intelligence, aptitude, and achieve-
ment are included in an assessment battery. Interest measures, on the
other hand, are relatively poor predictors of success within groups,
as they measure traits in the affective domain. Conversely, choices
between groups, or group membership, tends to be predicted best when
non-cognitive measures such as interests and personality are used.
Several studies during recent years (e.g. Berdie, 1955; Strong, 1955;
Thorndike & Hagen, 1959) have been concerned more or less directly with
the two basic uses of tests discussed here. Chapter V of this report
discusses further the development of prediction batteries, and cites a
number of studies which have important implications for similar studies
in Idaho and elsewhere.

Research in Idaho

The present report is the second in a series of reports planned
by the State Occupational Research Unit concerned with the use of in-
struments for vocational appraisal. The first report (State Occupa-
tional Research Unit, 1966) contained the results of a literature



survey of studies relating to success and/or membership in 28 occupa-
tions for which training was available in Idaho. The present study
focused on research studies completed in Idaho. Furthermore, appraisal
instruments were evaluated which have been used in the state for guid-
ance, selection, and placement in the vocational-technical area. At

least one more study is needed, which would be a survey and critical
evaluation of specific tests and related instruments which could be
selected or developed for an assessment battery in Idaho's vocational-
technical education system. The proposed study also would include
administration of the battery thus selected, and subsequent research
analyses. No specific plans have been made, however, for this third
study in the series.

The present report is timely for at least two reasons. First,
vocational guidance and research studies relating thereto have re-
ceived increasing attention in recent years. The annual conventions
of the American Vocational Association, for example, recently have in-
cluded several programs in vocational guidance and rele..ed research.
Second, the Center for Vocational and Technical Education, The Ohio
State University, Columbus, Ohio, has contracted with several individ-
uals to prepare Review and Synthesis Reports on important topics in
the vocational-technical field. These reports apparently have made a
significant contribution to the research program. It seemed that a
similar effort in Idaho would be desirable and necessary to encourage
further developments and improvements in the use of instruments for
vocational appraisal. There is, of course, no direct connection be-
tween the present report and the series sponsored by the Ohio State
Center.

RESEARCH PROCEDURE

This final section of the chapter is concerned with two main
topics. The first is a brief account of the research methods used
throughout the study. The second topic pertains to the organization
of the remaining chapters.

Research Methods

The research methods used will become clearer as the reader pro-
gresses through the remainder of this report. At this point five re-
search methods or strategies (in a generic sense) may be identified.
First, the writer reviewed carefully the technical manual and addi-
tional research publications for the General Aptitude Test Battery.
This battery has had extensive use in Idaho, and the manual is one of
the best available in the testing field. Second, the writer engaged
directly in research studies concerned with predicticns of academic or
vocational success and membership in certain defined groups. Standard.

statistical methods such as simple correlation, multiple ,:orrelation,
analysis of variance, multivariate analysis of variance, and multiple
discriminant analysis were employed. Third, all research studies in

-8-



Idaho which could be identified and obtained were reviewed and sum-
maries of each were prepared. Fourth, the writer has attended a num-
ber of regional and national conventions and seminars where references
and materials were available. A number of those deemed most important
were selected for inclusion in this report. Finally, an effort was
made to synthesize all of the material reviewed or otherwise developed
for this report, and conclusions and recommendations were stated rela-
tive to future developments in Idaho.

Report Organization

The remaining five chapters contain the specific outcomes of
the general research methods described in the preceding paragraph.
Chapter II presents a critical examination of the General Aptitude
Test Battery and its use in Idaho. Chapter III contains the results
of empirical studies completed by the writer--mainly with the General
Aptitude Test Battery. Chapter IV is a review of all research studies
that could be located which pertain to the use of assessment instru-
ments in Idaho's vocational-technical education system, or closely re-
lated areas of activity. Chapter V contains brief presentations of a
few significant studies and information sources in the nation which
have important implications for future developments in Idaho. Chapter
VI completes the report with a synthesis of the contents of earlier
chapters, a summary, and conclusions. Chapters II through V each con-
tain a final section entitled Discussion, Summary, and Conclusions.
This material provides a quick overview of the contents of each chap-
ter, and facilitated the writing of the final chapter.



CHAPTER II

THE GENERAL APTITUDE TEST BATTERY AND RELATED RESEARCH

The General Aptitude Test Battery (GATB) is probably the best
known multi-factor battery in the vocational area. The GATB was con-
structed by the U.S. Employment Service and has a long history of de-
velopment and research. The technical manual (U.S. Department of
Labor, 1967a) is an exemplary contribution to the mental measurement
field. The GATB generally has received favorable reviews and evalua-
tive comments (e.g. Anastasi, 1968; Super, 1957; Super & Crites, 1962).
There are, however, a number of areas in which improvements are needed,
as evidenced especially by reviews in two recent Mental Measurements
Yearbooks (Buros, 1959, pp. 692-700; 1965, pp. 1021-1029).

The GATB is discussed and evaluated in this report because it
has had extensive Ilse in Idaho in the Department of Employment, State
of Idaho, and in the area vocational schools. There seem to be two
main reasons which account for the latter use. First, the extensive
validation studies have resulted in a number of specific aptitude bat-
teries for occupations which logically can be matched with several of
the vocational training programs offered in the area schools. Second,
test materials, personnel to administer and score the tests, and addi-
tional related services have been available through the Department of
Employment free of charge. Only recently has the Department of Employ-
ment asked the area schools to assume some of this responsibility,
such as test administration.

Such extensive use calls for a critical look at the research
literature accumulated for the GATB. Moreover, a few people through-
out Idaho have questioned whether this battery is really effective as
a guidance, selection, and placement tool. Research results for the
GATB are available in large quantities, both in the technical manual
and similar reports, and in psychological journals. The purposes of
this report, however, call for a selective accumulation of research re-
sults which pertain directly to conditions existing in Idaho. Ac-
cordingly, it is expected that readers not satisfied with the selec-
tion or treatment here will avail themselves of the more extensive
literature.

Another basic premise adopted by the writer, and adhered to
throughout the remainder of this report, needs to be stated. The
reader thus will know the basis upon which a number of conclusions are
drawn. The correlation coefficient commonly is used to indicate the
degree of relationship between variables, and gives information re-
garding the precision with which certain behaviors or attributes may
be predicted. The choice of a given magnitude for a correlation is
arbitrary, depending upon a number of circumstances. The writer will
bypass further discussion and merely state that a correlation (either
single or multiple) of .45 should be obtained before one or more tests
can be deemed suitable as a basis for guidance, selection, or place-
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rent. This size of correlation is not without some logic and preced-
ent, as Hull (1928, p. 275) suggested it more than 40 years ago as the
minimum for work with individuals. Moreover, it is a level which can
be attained in many well designed validation studies. The writer also
decided that no decisions should be based on a test appraisal with a
correlation of .30 or less. Another interpretation of the above cor-
relations is their index of forecasting efficiency (Garrett, 1953, pp.
175-176), or the percentage predictions are improved over a "mere
guess." A correlation of .45 represents an improvement over guesswork
of about 11 per cent, and a correlation of .30 about 5 per cent. The
writer believes that any appraisal, to be worthwhile, should at least
be equivalent to odds of 1 in 10; odds of 1 in 20 do not seem worth
the effort, and leave too much chance for error.

THE '61TB--TECHNICAL ASPECTS

Technical considerations like reliability and validity are
standard for most appraisal instruments. These and other aspects of
the GATB, and research having important implications for its use in
Idaho, are presented under the following headings.

Aptitudes Measured

The GATB provides nine measures derived from factor analyses of
more than 50 tests early in the 1940 decade. Definitions of the apti-
tudes are available from other sources (U.S. Department of Labor,
1967a, p. 15). Only the name of each measure, and its letter symbol,
are presented here: Intelligence or general learning ability (G),
verbal aptitude (If), numerical aptitude (N), spatial aptitude (S),
form perception (P), clerical perception (Q), motor coordination (K),
finger dexterity (F), and manual dexterity (M). The battery can be
conveniently administered in slightly over two hours. Aptitudes F and
M require special apparatus, thus causing some inconvenience and addi-
tional administration time when large groups are tested. Scoring is
by hand or by machine, and yields a profile of the nine aptitude
scores. Each score is scaled to a mean of 100 and a standard devia-
tion of 20, making possible direct comparisons between scores. In-

terpretation of the individual's aptitude profile relative to occupa-
tional groups is accomplished mainly through the use of the multiple
cut-off method.

Reliability

A perusal of the manual section on reliability (U.S. Department
of Labor, 1967a, pp. 193-215) reveals that the GATB yields fairly con-
sistent results. Several studies report coefficients of stability
(test-retest) and coefficients of equivalence (alternate forms) which
range between the .80 and .90 levels. A few are .90 or higher, where-
as a few coefficients, especially for the psychomotor tests (aptitudes
F and M) are below the .80 level. Reliabilities of this magnitude,



with the possible exception of the measures of aptitudes F and M, seem
sufficiently high for general use.

Validity

Whereas reliability and certain other technical aspects are im-
portant, the real value of an appraisal instrument to understand and
predict vocational behavior tends to focus upon validity. The GATB
has been studied extensively in a number of settings and with a wide
variety of groups. It probably is unsurpassed in regard to the amount
of validation research which has been, and continues to be, accumu-
lated. It is imperative, therefore, that this wealth of research in-
formation be evaluated carefully as it relates to the requirements of
local programs in Idaho.

A good place to begin is Table 9-1 in the technical manual (U.
S. Department of Labor, 1967a, pp. 60-81). Specific batteries com-
posed of at least two and as many as four of the nine aptitudes meas-
ured by the GATB are selected in research studies as norms for spe-
cific occupations. The relationship between the specific battery thus
selected and a criterion such as school grades or supervisory ratings
id reported as a phi coefficient. The writer tallied all of the phi
coefficients reported in Table 9-1, and the results are presented in
Figure 1 on the page following. Table 9-1 has 385 numbered entries,
whereas Figure 1 is based on 425 phi coefficients. The latter number
is larger because several entries have more than one validation study.

While this many separate studies is a remarkable achievement,
an examination of Figure 1 reveals that the GATB should be used with
considerable caution. The writer previously set .45 as the minimum
correlation necessary for practical use. Figure 1 reveals that 258,
or 61 per cent, of the phi coefficients fall below this level. Fur-
thermore, a sizeable 74, or 17 per cent, are less than .30, a range
the writer considers unsatisfactory for any instrument used as the
sole basis for guidance, selection, and placement. On the other hand,
several of the phi coefficients are quite impressive. It is of in-
terest, however, that only two of them exceed .80, which bears out
Hull's (1925) prediction of nearly 44 years ago of the maximum pre-
dictive efficiency we could expect from test batteries. A later sec-
tion of this chapter reveals that even the high correlations reported
do not automatically indicate that the GATB should be used without
some local validation studies.

Test-Retest Variabilia

The amount of variability on a test from one administration to
another is closely related to reliability, anl both are discussed to-
gether in the same section of the GATB technical manual (U.S. Depart-
ment of Labor, 1967a, pp. 193-215). Test-retest variability is, how-
ever, sufficiently important to receive separate consideration. The
technical manual reports several studies which show a definite tend-
ency for scores to increase on a subsequent testing due to practice
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Figure 1

Frequency Distribution of Phi Coefficients (N = 425)
For Specific Occupations From The GATB
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effects. Standard errors of measurement range from around 5 score

points for general learning ability to more than 10 points for the psy-

chomotor tests. The latter figure represents more than half a stand-

ard deviation. Some studies report mean increases of 5 or more score

points. As might be expected, the shorter test-retest intervals tend

to produce the greatest increases from practice effects.

At least two important points must be considered in view of

these test-retest differences First, if these are mean differences,

the score increases for certain individuals could be considerably

larger. The writer has administered the GATB to hundreds of persons

and has counseled with several concerning the results. A few cases

which were retested scored so much higher the second time that the re-

sults did not appear to belong to the same person. One in particular

brought his scores up from below average to nearly one standard devia-

tion above the mean. Interpretations of such results, especially using

the multiple cut-off method, is very difficult and the counselor prob-

ably should follow up with additional tests. This test-retest varia-

bility is not unique to the GATB. A relatively obscure article by van

der Reis (1963) also reveals similar tendencies toward higher scores

on a retest. A total of 1,688 persons had been tested and then re-

tested on measures of mental alertness, mechanical comprehension,

arithmetic, and abstract reasoning. The results revealed that between

76 and 87 per cent of the group obtained retest scores not signifi-

cantly different from their initial results.

The above discussion leads logically to the second point, name,.

ly, the interpretation of test results. Testing programs tend to be

organized so that a large number of students are tested at one time- -

and only once. Some students may claim that they weren't at their

best that day, and could do better on a retest. According to the re-

sults presented in the preceding paragraph, the chances probably are

better than 1 in 10 that they could do so, The GATB technical manual
(U.S. Department of Labor, 1967a, p. 212) states that an individual's

score theoretically could be expected to fluctuate about his "true"

score, and that the fluctuation could be accounted for by the standard

error of measurement. The study by van der Reis (1963) showed, how-

ever, that more than 1 person in 10 would differ on a retest by more

than twice the standard error of measurement. The GATB studies failed

to include similar individual analyses.

The foregoing results require some consideration when test vali-

dation studies are conducted, and especially when test results are ap-

plied to specific; individuals. The study by van der Reis included some

suggestions such as lengthening the time limits of tests, and permit.,

ting the testee to take parts of the battery again on which he scored

markedly lower than on the other parts. Additional possibilities

exist, one of which would be to allow individuals to take the same or

similar forms of a test several times during their school career.

Marked discrepancies then could be investigated. Studies could be

completed in which moderators could be sought which would differenti'

ate persons likely to score significantly higher on a retest from these



who score essentially the same. The idea here is related to the re-
cent work of Ghiselli (1963) on the prediction of individual error of
measurement and error of prediction. Finally, validation study de-
signs are needed which compare the predictive accuracy of an initial
test result to that of a significantly higher retest result. It seems
common to take the higher performance as indicative of the individual's
"true" ability. Definitive studies are needed to determine if this is
a justifiable procedure.

GATB USE IN TRAINING PROGRAMS

The GATB has been used for several years as a tool for guid-
ance, selection, and placement in Idaho's area vocational schools.
This section presents a list of the vocational programs available as
of May, 1968 and research data from the GATB which relates directly to
similar specific occupations.

Vocational Training Programs in Idaho

As of May, 1968, Idaho had five area vocational schools, and 36
separate programs were offered at one or more of the schools. This
list of programs was compared with the contents of Table 9-1 in the
technical manual (U.S. Department of Labor, 1967a, pp. 60-81) of the
GATB. Specific occupations in Table 9-1 were paired with the voca-
tional programs in all cases where the two titles seemed to have a
logical relationship. The results are presented in Table I on the
following two pages. The vocational programs are listed in the first
(left-hand) column. The GATB table number is included for reference
purposes, and is the number assigned to the entries in Table 9-1 of
the technical manual along the left-hand margin. The title of the
specific occupation from Table 9-1 is presented in the third (right-
hand) column of Table I.

An examination of Table I reveals that a related occupational
title from the GATB technical manual was found for 27, or 75 per cent,
of the vocational programs. The reader might question some of the
pairings, or might suggest a few additional entries in the GATB man-
ual that could be paired with the remaining 9 programs for which the
writer did not locate a matching occupation. The important point,
however, is that the whole process is arbitrary. Nothing short of an
extensive investigation would reveal how closely the training content
of the Idaho vocational programs compares with the training received
by the GATB validation groups or the kinds of work tasks they were
called upon to perform. This consideration alone tends to cast some
doubt on the use of the GATB as a guidance, selection, and placement
tool in Idaho's vocational education system. Moreover, the fact that
one-fourth of the vocational programs offered cannot be paired with a
specific occupation from the GATB indicates that, if use of the GATB
continues, local validation studies should be planned and conducted.
The material to follow makes an even stronger case for research
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TABLE I

STUDY PROGRAMS IN IDAHO AREA VOCATIONAL-TECHNICAL SCHOOLS
AND SPECIFIC OCCUPATIONS liJITH NORMS FROM THE GATB

Programs

Appliance Repair

Specific Occupations--GATB
Table

Number Occupation

113 Electrical-Appliance
Serviceman

19 Automobile Mechanic
20 Automobile-Service-Station

Attendant
18 Automobile-Body Repairman

Auto Mechanics
Auto Service Station Specialist

Auto Body and Fender
Aviation Mechanics

(F.A.A. Approved)
Business Machine Repair
Civil Engineering Technology
Cosmetology
Data Processing
Dental Assistant
Diesel Mechanics
Distribution, Marketing,
Mid-Management

Drafting and Design

2 Aircraft-and-Engine Mechanic
240 Office-Machine Serviceman
125 Engineering Aid II
85 Cosmetologist

282 Programmer, Business
94 Dental Assistant

101 Diesel Mechanic

210
109

Electronics 121
Electronics Equipment Servicing 120
Food Services 145
Industrial Electronics 114

Industrial Mechanics 205

Manager, Store I
Draftsman, Architectural;
Mechanical; Structural

Electronics Technician
Electronics Mechanic
Food Service Worker II
Electrical Technology-Techni-

cal Institute Training
Maintenance Man, Factory

or Mill



TABLE I (CONT,D)

STUDY PROGRAMS IN IDAHO AREA VOCATIONAL-TECHNICAL SCHOOLS
AND SPECIFIC OCCUPATIONS WITH NORMS FROM THE GATE

Programs

Instrumentation
Machine Shop
Office Occupations

Operating Room Assistant
Peace Officer Training
Practical Nursing
Printing

Upholstering
Welding

Specific Occu-ntions--GATB
Table

Number Occupation

176 Instrument Repairman I
203 Machinist I
37 Bookkeeper I

331 Stenographer, Typist
341 Surgical Technician
257 Patrolman
236 Nurse, Licensed Practical
274 Press Man Occupations,

Selected
150 Furniture Upholsterer
380 Welder, Combination

Agri-Business
Child Care Services
Crop and Soil Technology
Clothing Services
Forestry Aide
Home Furnishing Services
Housekeeping Services (Insti-

tution and Home)
Ornamental Horticulture Technician
Visiting Homemakers

None
None
None
None
None
None

None
None
None



studies to be conducted within Idaho.

Validity Data for flucific 22222.9.1i2u.

A wealth of data is presented in the technical manual of the
GATB regarding the validity of norms developed for specific occupa-
tions. The writer selected four different kinds of data from Table
9-1 of the technical manual which seemed most important for the pres-
ent report. The data selected are presented in Table II on the fol-
lowing two pages. The first (left-hand) column of Table II presents
the title of the specific occupation--in the same order as in the
third (right-hand) column of Table I. Moving to the right across
Table II, data are presented on the sample, the number of cases, the
criterion, and the phi coefficient obtained in each study. Each of
the four sets of data are discussed in the paragraphs which follow.

The anats for 42 separate studies (56 per cent larger than
the 27 specific occupations because several have more than one study)
represent mainly employees and students, but also applicants, trainees
and apprentices. A count reveals that 21 of the studies, or exactly
half, were based on student samples (including Machinist I which in-
cludes both students and employees). Ideally for guidance purposes,
several different samples should be included in test validation. Use
of the GATB for selection and placement, however, is not strongly in-
dicated for vocational programs in Idaho because too many of the spe-
cific occupations listed in Table II have no studies involving stu-
dents. Ghiselli (1955, 1966) fcand important differences in the pre-
dictive value of tests for training criteria as compared with profi-
ciency criteria. Researchers in the U.S. Employment Service (U.S.
Department of Labor, 1967b) also found differences in this regard suf-
ficiently large to indicate the desirability of separate studies for
each type of criterion.

The Number of Cases was not large enough in any of the studies
included in Table II for the results to be generalized and used for
selection and placement in a new setting. The writer, through a per-
sonal communication, learned that none of the studies entered in Table
II were based on cases residing in Idaho. We are, therefore, entirely
dependent upon predictive relationships found in studies in other sec-
tions of the country. Strong (1943, p. 649), more than a quarter of
a century ago, told us that he found it necessary to use a sample of
from 300 to 500 cases to develop stable scales for his interest inven-
tory. More recently, Nunnally (1967, p. 165) recommended the same
number of cases in multiple correlation studies in which there are as
many as 10 variables. Only 9 of the 42 studies, or 21 per cent, in
Table II have more than 100 cases, and only one has over 200 cases.
Once again, local validation studies within Idaho are indicated before
the GATB can be recommended for general use.

The Criteria in Table II are of many different kinds. Since

space limitations required a number of abbreviations, they are writ-
ten here: Supervisory Ratings, School Grades, Instructor's Ratings,
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TABLE II

VALIDITY DATA FOR SPECIFIC OCCUPATIONS FROM THE GATB

Specific Occupations--GATB

Electrical-Appliance
Serviceman.

Automobile Mechanic
Automobile-Service-Station
Attendant

Automobile-Body Repairman
Aircraft-and-Engine Mechanic
Office-Machine Serviceman

Engineering Aid II
Cosmetologist

Programmer, Business
ff

Dental Assistant

Diesel Mechanic
Manager, Store I
Draftsman, Architectural;
Mechanical; Structural

Electronics Technician
fl

Electronics Mechanic
Food Service Worker II
Electrical Technology-Techni-
cal Institute Training

Sample N

Employees 53

Students 50

Employees 52

Students 56

Students 75

Trainees 62

Employees 55

Students 57

Employees 99

Employees 102
Employees 93

Students 53

Students 85

Students 121
Employees 31

Trainees 55

Students 51

Employees 52

Students 93

Students 97

Students 51

Employees 50

Employees 100

Students 63

Criterion P11-1

Superv. Ratings
School Grades

033
.40

Superv. Ratings .29
Instr. Ratings .55
Grade-Point Ave. .46

Superv. Ratings .50

Superv. Ratings .40

Grade-Point Ave. .42

Instr. Ratings &
School Grades .38

Superv. Ratings .35
Superv. Ratings .31

Instr. Ratings .53
Instr. Ratings .22

Super7, Ratings .66

Superv. Ratings .44

Instr. Ratings .33
Grade-Point Ave. .26

Superv. Ratings .30

Instr. Ratings &
GPA .23

Grade -Point Ave. .52

Grade-Point Ave. .36
Superv. Ratings .45

Superv. Ratings .20

Grade-Point Ave. .42



TABLE II (CONT1D)

VALIDITY DATA FOR SPEC-FIC OCCUPATIONS FROM THE GATB

Specific Occupations--GATB

Maintenance Man, Factory
or Mill

Instrument Repairman I
11 11

Machinist I

Bookkeeper I
Stenographer, Typist

11 It

If 11

Surgical Technician
11 11

Patrolman
It

Nurse, Licensed Practical

Sample N Crit,rion
2.121

Applicants 53

Trainees 65

Trainees 58
Employees &
Students 111
Students 66

Students 130
Students 60

Students 50
Students 58
Employees 50
Employees 52

Employees 166
Employees 64
Students 119
Students 111

Press Man Ocoups., Selected Applicanbs,

Employees, 293
Apprentices
Employees 90Furniture Upholsterer

Welder, Combination Students 84

Superv. Ratings
Course Grades
Instr. Ratings
Superv. Ratings &

Instr. Ratings
Instr. Ratings
Work Sample
Work Sample
Work Sample
Work Sample
Superv. Ratings
Superv. Ratings
Superv. Ratings
Superv. Ratings
GPA & PNL
Grade-Point Ave.

Superv. Ratings

.83

.35

.26

.36

.49

.22

.47

.4o

.31

.53

.28

.22

.30

.27

.57

.37

Superv. Ratings &
Produc. Recrrds .45

Instr. Ratings .64



Grade-Point Average (GPA), Course Grades, Work Sample, Practical Nurse
License (PNL), and Production Records. Idaho's area vocational
schools seem to place a major emphasis on grades, but only 20 of the
42 studies, slightly less than half, had a criterion which was re-
lated to a school or classroom setting. If the main objective is to
predict school performance, the GITB cannot be highly recommended for
use in Idaho.

The Phi Coefficients in Table II will be evaluated according
to the coridation levels previously adopted by the writer. These
were a correlation of .45 or more for general use, and .30 as a re-
ject level below which no instrument should be used as the sole basis
for guidance, selection, or placement. Ten, or nearly one-fourth, of
the 42 phi coefficients fall below the .30 level. Fourteen, or one-
third are .45 or higher. These results alone indicate that the GATB
should be used in Idaho only with extreme caution, but the contents
of the paragraphs immediately following cast even further doubt on
those studies reporting phi coefficients of .45 or higher.

Variations in Predictive Studies

The dangers inherent in the generalization of predictive stud-
ies based on small samples and from one geographic area to another al-
ready have received attention. The topic is sufficiently important
to merit additional consideration. Table II yields data for another
important comparison, namely, the phi coefficients for two or more
studies relating to the same specific occupation. There are ten of
these, and for each specific occupation, the highest phi obtained, and
the lowest phi, are as follows:

Specific Occupations Highest phi Lowest phi

Office-Machine Serviceman .50 Ao
Programmer, Business .35 .31

Dental Assistant .66 .22

Draftsman (various ty1:Jes) .30 .23

Electronics Technician .52 .36

Instrument Repairman I .35 ,26

Stenographer, Typist .47 .22

Surgical Technician .53 .28

Patrolman .30 .22

Nurse, Licensed Practical .57 .27

A few quick glances up and down the columns of phi coefficients re-
veals a shocking discrepancy in all but a few cases. Based on the
highest phi coefficient, the majority of these validity studies wk,ald
seem useful in a new predictive situation. One could not be sure,
however, that their predictive value would not be more like the re-
sults in those studies reporting the lowest phi. This much variation
should not be tolerated, and local studies should be completed to as-
certain just what the predictive relationship is before the GATB or
any instrument is adopted for general use.
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Predictive Studies for Training Groups

A good example of what happens when previously developed spe-
cific norms on the GATB are applied in a new situation is a recent
article by Droege (1968). Data for 875 trainees in programs under the
Manpower Development and Training Act (MDTA) were available for 12
different samples. Although the GATB norms showed significant cross
validity in 10 of the 12 samples, it is of interest to compare their
predictive value with that found in other studies.

Table III on the next page presents the training groups and
the phi coefficients reported in Table 4 in Droege's article. The
writer obtained the highest phi coefficient from the technical manual
(UPS. Department of Labor, 1967a, Table 9-1) for the same or a simi-
lar specific occupation. The latter are listed in the third (right-
hand) column of Table III. None of the phi coefficients obtained for
the training groups were as high as .45, thus the writer would, con-
clude that the GATB did not show sufficient predictive power in an
of the 12 samples to justify its use as a selective device in train-
ing (the MDTA were not test-selected in these studies). Actually, 5
of the phi coefficients fell below .30, which is nearly half of the
12 sample groups, and most of the others are not much higher. The
differences between the phi coefficients for training and the highest
phi obtained in other studies follow the pattern already observed
above under the previous heading. Whereas more than half of the high-
est phi coefficients were above .45 and thus suitable for prediction
according to the writer's standards, none of the cross validation
studies reached this level.

DISCUSSION, SUMMARY, AND CONCLUSIONS

Discussion

This chapter has not been too kind to the GATB. The writer
may be suspected of setting out originally with the sole purpose of
discrediting this test battery. The reader is reminded that the
writer stated his premises clearly. Moreover, selective criticism
was in order, as the basic purpose was to relate the research reported
for the GATB specifically to Idaho's system of vocational-technical
education. Most important, this was accomplished by taking a care-
ful look at the research data that employees of the U.S. Department
of Labor themselves obtained and published. The reader is free to go
to the same sources and drew his own conclusions.

Most sections of this chapter do not need further elaboration,
as their contents speak for themselves. A few merit further discus-
sion, the first of which is the test-retest variability of the GATB.
A possible solution to this problem would be to administer tests at
different intervals over a student's school career. Better Jet, stu-
dents shoald have an opportunity to choose the particular day they
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TABLE III

PHI COEFFICIENTS FOR TRAINING GROUPS COMPARED WITH THE HIGHEST PHI
COEFFICIENTS OBTAINED IN EARLIER STUDIES WITH THE GATB

Training Group Training pm Highest phi

Auto-Body Repairman .34 /55

Automobile Mechanic .26 .40

Auto Service Station Mechanic .34 .45

Clerk-Stenographer .31 .47*

Clerk-Stenographer .25 .47*

Diesel Mechanic .00 .33

Hand Sewer, Shoes .37 .52

Instrument Repairman .26 .35

Operating Engineer .14 .24

Production Machine Operator .38 .38

Stenographer .42 .47

Tractor-Trailer-Truck Driver .32 .50

*Phi is for Stenographer-Typist, as no entry was found for Clerk-
Stenographer



will be tested, when they feel they can do their best. Retesting
might be in order at the request of some students, and even permis-
sion not to be tested at all if this is what they prefer. Most admin-
istrators and other school officials probably would throw up their
hands at such sugges-t,ions and say there just isn't time. The writer
merely would invoke his earlier premise, and suggest that the test-
ing might better be omitted altogether.

It is evident that local validation studies are badly needed.
The variations noted in studies with the GATB are not unique to this
respect. Ghiselli (1966, p. 28ff.) noted similar wide variations,
and the manual for the Differential Aptitude Tests (Bennett, et al.,
p. 5-2ff.) also reveals important differences in correlations obtained
in separate validation studies. The point to be emphasized once again
is that studies completed outside Idaho and with varying samples can-
not be applied directly to Idaho students without the likelihoo'd of
important changes in predictive power. Local validation studies ob-
viously require professional research time and funds, and it is un-
derstandable that so few studies have been completed. This writer
maintains they should be provided for, or that the use of the GATE be
restricted to use by trained counselors only as a guidance tool.

The latter statement needs further elaboration, as it may seem
inconsistent with the earlier discussion. The writer is saying that
the GATB may be used by trained counselors as one tool (or means) in
vocational guidance, but that the GATB cannot be recommended for use
in selection and placement. The reason for this apparent inconsist-
ency should become clearer in view of the writer's conception of the
role of a trained counselor. He will exhibit at least the following:

--He will help the counselee to understand that, at best, con-
siderable uncertainty still remains in career planning regard-
less of which, and how many, tests are administered and in-
terpreted.

--He assumes that the best choice for the counselee is the one
for which the counselee is willing to accept full responsi-
bility.

--The trained counselor will be thoroughly familiar with the
technical aspects of the appraisal instruments he uses, such
as reliability and validity, as well as their relative strengths
and limitations.

--He will not slavishly follow a multiple cat -off method, or any
other statistical method, of test interpretation. Moreover,
he will attempt to understand the psychological continua which
underlie the test performances of the counselee.

--Other tests in addition to, or iistead of, the GATE will be
administered and interpreted when their use is indicated.

--The counselee will be permitted, and perhaps even encouraged,
to choose a career objective which isn't necessarily congruent
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with the best predictions from a test appraisal.

--The trained counselor will assist the counselee to integrate all

facts about himself, and relate these to a career objective

which appears to maximize his own chances of success and satis-

faction, and his contributions to society.

The counselor, in other words, focuses on the welfare of the individ

ual counselee, and uses the GATB or any test as a means to this end.

Selection and placement tend to be more impersonal and thus more de-

pendent upon proven predictive relationships between tests and suc-

cess criteria in a specific setting. The GATB thus is recommended as

one tool in the counselor's kit, but cannot be recommended as a selec-

tion and placement tool without additional research in the setting in

which it is to be used.

Summary

The General Aptitude Test Battery (GATB)is probably the best

known multi-factor battery in the vocational area. It has been used

in a vast number of research studies, and likely is unsurpassed in re-

gard to the technical data which are on hand. Despite this wealth of

research, the GATB was shown to have a number of deficiencies. Of 425

phi coefficients obtained in separate validation studies, 258, or 61

per cent, fell below .45, a minimum level the writer considered neces-

sary for practical use. Phi coefficients less than .30 numbered 74,

or 17 per cent, a range the writer considered unsatisfactory for any

practical application. Test-retest variability was noted, and re-

search studies were suggested which might reduce this or take it into

account. Moreover, test administration policies were suggested which

might better account for test-retest variations. Specific comparisons

were made between research data for the GATB and vocational programs

in Idaho's area vocational schools. The results indicated that the

GATB could be recommended only as one tool in the kit of a trained

counselor. It could not be recommended for selection and placement

in a local setting without additional research.

Conclusions

Based on the contents of this chapter, the following conclu-

sions may be stated:

--The General Aptitude Test Battery, even though it has been re-

searched more extensively than perhaps any other test in the

vocational area, can be recommended only as one tool in the kit

of a trained counselor. It cannot be recommended for selection

and placement unless additional research studies are completed

in the specific setting in which the test battery is to be used.

--Research is needed which bears upon the problem of test-retest

variability. Differential prediction studies and a search for

moderators which predict individual error of measurement and
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error of prediction are indicated.

--Policies concerning the administration of appraisal instruments
need to be examined carefully, and changed if necessary to in-
sure the utmost accuracy in the results obtained. The practice,
all too common, of administering important tests at one point
in time perhaps should be discontinued.



CHAPTER III

VALIDATION STUDIES CONDUCTED BY THE STATE OCCUPATIONAL RESEARCH UNIT

Early in the existence of the State Occupational Research Unit
(which was organized officially on June 1, 1965), interJst began to
develop in the use being made of the General Aptitude Test Battery
(GATB) in Idaho's program of vocational-technical education. Less than
a year had elapsed before the writer, as Director of the State Occupa-
tional Research Unit, had made arrangements with counselors at two of
the state's area vocational schools to conduct validation studies.
Two of the five existing area vocational schools were selected which
had been established for a relatively long period and which enrolled
the laagest number of students. The area schools selected were those
affiliated with Boise State College, Boise; and Idaho State University,
Pocatello. As will be revealed in the next chapter, similar studies
also have been conducted, although on a smaller scale, at North Idaho
Junior College, Coeur d'Alene; and at the College of Southern Idaho,
Twin Falls. Two other studies which are discussed in later chapters
of this report utilized data from all of Idaho's area vocational
schools.

The validation studies reported in this chapter were conducted
by the writer. Data were collected during the summer of 1966 with the
assistance of the counselors and clerical personnel at Boise State
College and at Idaho State University. The original intention was to
collect test scores for any and all instruments which had been adminis-
tered to large numbers of students. A statewide testing program in
Idaho secondary schools was initiated in the fall of 1961, composed of
the Differential Aptitude Tests and the Iowa Tests of Educational De-
velopment. As already indicated, the GATB had been used extensively
in the counseling and admission programs of the a,/,,a vocational schools.
Boise State College also had test results for several students on the
Nelson-Denny Reading Test. The criteria of academic success were of
two basic types, namely, grade-point averages and graduation versus
non-graduation.

As the data were collected, it became evident that test results
only for the GATB and the Nelson-Denny Reading Test were available in
sufficient nueiers to justify statistical analyses. A list of 20 dif-
ferent vocational programs was prepared originally, and data were
sought for as many cases as possible within each program. The cases
also could be classified as graduates, non-graduates, and present en-
rollees. Statistical analyses were of two basic types. First, zero-
order correlations were computed for samples composed of graduates,
non-graduates, and present enrollees combined for those vocational pro-
grams in which there were a sufficieat numbe of cases. Correlation
studies with the GATB were not completed unless data were available for
at least 50 cases. Since fewer cases had 1esults on the Nelson-Denny
Reading Test, a minimum of 30 cases was adopted for the correlation
studies. Analysis of variance studies were completed for several
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programs in which the graduates and non-graduates were compared on
their GATB scores. The latter studies were sometimes based on very
small samples. The intent throughout all of the studies was to explore
important relationships and differences, rather than to produce a fin-
ished system of test-criterion relationships which, would have practical
utility. The results obtained in the studies at each institution are
presented in the next two sections.

RESULTS FOR BOISE STATE COLLEGE

The Correlation Studies

The correlations obtained between the Nelson-Denny Reading Test
and cumulative grade point averages in three different program groups
are presented in Table IV on the page following. The small numbers of
cases preclude any definitive conclusions, but it is apparent that none
of the relationships are very high. A correlation of .36 is signifi-
cant at the 5 per cent level with 28 degrees of freedom (Garrett, 1953,
p. 200). Thus, none of the correlations for students in electronics
or drafting and design are significant. Since a correlation of .30 is
significant at the .05 level with 40 degrees of freedom, the correla-
tions of .39 for vocabulary and .33 for the total score indicate that
these relationships are not due to chance for students enrolled in
automobile mechanics. If similar results were obtained with a larger
number of cases, the Nelson-Denny Readinr- Test might be a valuable
addition to a multiple prediction battery for this one program. The
results obtained in this study do not indicate that it would be too
useful as a single predictor.

Table V, page 30, presents the correlations between GATB scores
and cumulative grade point averages for four vocational program groups.
The reader should note that three of the four groups are the same as
the three listed in Table IV. A correlation of .27 is significant at
the .05 level with 50 degrees of freedom (Garrett, 1953, p. 200), and
must increase to .35 to be significant at the .01 level. Smaller cor-
relations are required to meet these significance levels as the number
of cases increases, but since the actual magnitude of the correlations
is of more concern, the foregoing correlations for 50 degrees of free-
dom should suffice as a rough guide. A perusal of Table V reveals lit-
tle predictive value for academic performance in automobile mechanics
and in drafting and design. The highest correlation for automobile
mechanics was .30 for general learning ability. The correlation of
.38 for finger dexterity in drafting and design is notable, and might
be an important contributor in a multiple prediction battery. Multi-
ple correlations were not computed in this study because most of the
programs had an insufficient number of cases. Judging from his own
past experiences, the writer would expect a multiple correlation to be
.05 to .10 higher than the highest zero-order correlation for a given
program
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TABLE IV

CORRELATIONS BETWEEN NELSON-DENNY READING SCORES AND CUMULATIVE
GRADE POINT AVERAGES (BOISE STATE COLLEGE)

Nelson-Denny Scores
Vocabu- Compre-

Program Groups lary hension Total

Automobile Mechanics r .39 .22 .33

(Total N = 45) N 45 45 45

Drafting & Design r -.06 -.08 -.07

(Total N = 36) N 36 36 36

Electronics r .32 .22 .29

(Total N = 30) N 30 30 30



TABLE V

CORRELATIONS BETWEEN GATB SCORES AND CUMULATIVE
GRADE POINT AVERAGES (BOISE STATE COLLEGE)

Program Groups

Automobile Mechanics r
(Total N = 107) N

Drafting & Design
(Total N = 121)

Electronics
(Total N = 57)

Welding
(Total N = 56)

Legend for GATB Scores:

.P..W.
GATB Scores

.19 .16

107 107

.25 .27
120 121

.23 .12

.08 -.08 .17 -.11
107 107 106 106

.25 .21 .38 .22

119 118 118 117

.29 .14 .24 .09

57 57 57 57

.40 .37 .33 .32

55 55 54 54

GVNSPQKFM
.30 .26

107 107

.25 .18
121 121

.46 .38

.16

120

,37

57 57 57 57 57

.64 -.38 .65 -.30 -.41
56 56 56 56 56

G = General Learning Ability
V = Verbal Aptitude
N . Numerical Aptitude
S = Spatial Aptitude
P = Form Perception
Q = Clerical Perception
K = Motor Coordination
F = Finger Dexterity
M = Manual Dexterity



The results for electronics and welding are both encouraging,
and, for the welding students, somewhat bewildering. The writer had
the results for the welding students run through the computer on two
separate occasions to make certain they were accurate. The predictions
for success in electronics, if they held for a larger number of cases,
would have practical utility. The correlation of .46 for general learn-
ing ability, combined with the other GATB scores in a multiple predic-
tion study, might yield a multiple correlation of .50 or higher. The
correlations of .64 for general learning ability and .65 for numerical
aptitude for the welding students reflect substantial relationships,
which, if they held up in cross validation studies, would yield useful
predictions. The correlations of -.30 for spatial aptitude and -.41 for
form perception are a little surprising; a positive relationship logi-
cally might be expected.

Here is a dramatic example of what may happen when results from
another geographic area are applied to students in a training program
that seems logically related. Students in this welding course were
administered the specific battery for welder, combination (U.S. Depart-
ment of Labor, 1967a, p. 81, entry 380). The GATB norms are 85 for spa-
tial aptitude, 85 for finger dexterity, and 80 for manual dexterity.
The results obtained in this study suggest that the published norms
might not be too effective in predicting success for this group of stu-
dents.

The Analysis of Variance Studies

As noted previously in this chapter, each of the cases for whom
data were collected could also be classified as graduates of a voca-
tional program, currently enrolled, or as a non-graduate. It seemed
more appropriate to use the latter term instead of "dropout," which per-

haps is more common. Such factors as the military draft, personal fi-
nances, and others seemed to count heavily in several cases. More im-
portant, in some cases students have found employment and have entered
an occupation related to their training before completion of the formal
training program. This happened, for example, in auto mechanics at
Idaho State University with the result that the program was shortened
from 2 years to an 11 month program. It seemed more accurate, there-
fore, to refer to these students collectively as non-graduates, although
there may have been some among them who could not succeed academically.

Since it was impossible to determine the ultimate status of those
students currently enrolled, they were excluded from the analysis of
variance studies. Although some of the non-graduates may have returned
and completed their programs subsequent to this study, it seemed logi-
cal to group them together and compare them with the graduates. Simple
analysis of variance between the means of the two groups yielded re-
sults on the number of cases, the means, and the F ratios for each
score of the GATB. The analysis of variance studies were completed for
the program groups in automobile mechanics, drafting and design, elec-
tronics, and welding. Since four tables were required to present the
results, they are placed near the end of this report as Appendix A.
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The interested reader should turn to Appendix A and examine the four
tables after reading the next two paragraphs which discuss their format
and contents.

The tables in Appendix A present in the first (left-hand) column
the letter symbols for each score cf the GATB. These may be inter-
preted by referring to the introductory page of Appendix A which pre-
Eents a legend, The next column moving to the right contains the num-
ber of cases; the uppermost number is for graduates, and the lower num-
ber in each pair is for the non-graduates. The next column presents
the corresponding means. The last (right-hand) column contains the F
ratios.

Interpretations must proceed cautiously, but at least three
trends seem sufficiently clear to deserve comment. First, most of the
pairs of means are very similar, indicating little difference in apti-
tude between the graduates and non-graduates. In several cases, the
non-graduates have the higher mean. Second, as might be expected from
the similarity of the means, all except one of the F ratios is not sig-
nificant. Third, there is some tendency for the GATB scores which cor-
related highest with cumulative grade point averages (see Table V) to
show important differences between the graduates and no.1-graduates.
The highest correlations were: automobile mechanics, .3C for general
learning ability; drafting and design, .38 for finger dexterity; elec-
tronics, .46 for general learning ability; welding, .65 for numerical
aptitude. The tables in Appendix A reveal that the means for general
learning ability for automobile mechanics are the same. The means dif-
fer, however, for the others:

Mean of Mean of
_.........._ ___.

Program Groups GATB Score Graduates Non-Graduates

Drafting & Design F 105.2 97.3

Electronics G 114.0 110.2

Welding N 97.0 85.6

The difference in means on numerical aptitude for the welding students
yielded the only significant F ratio--5.401 which is significant at the
.05 level, These differences are in the direction one would expect
from the correlations, and thus add more meaning to the latter. Both
groups in electronics have means above average, and since the actual
difference is small, the mean difference would not have high practical
utility.

RESULTS FOR IDAHO STATE UNIVERSITY

The Correlation Studies

Test scores were available only for the GATB at Idaho State
aniversity, but more vocational program groups and a larger number of
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cases were represented, The results of the correlation studies are pre-
sented in Table VI on the next page. The reader may have noticed that,

in Table V (page 30) the number of cases (N row) for each program group

were the same or only slightly less than the total N. Idaho State

University was more inclined to require that the applicant take only

those sections of the GATB that were necessary to yield specific norms

for the program entered. A perusal of Table VI reveals that there is

more variation in the number of cases, especially for finger dexterity

and manual dexterity. Since the latter two scores were obtained from
performances on special apparatus, there apparently was some tendency

to omit these sections to conserve test administration time.

The correlations in Table VI are, for the most part, too small

to provide predictions for practical use. Exceptions are the programs
of instrumentation, with a high correlation of .49 for general learning
ability; and secretarial training with .43 for numerical aptitude as
the highest correlation. Academic success in automobile mechanics and
in drafting and design was not predicted too well at either Boise State
College or Idaho State University (compare Tables V and VI). Elec-

tronics success at Boise State College had a correlation of .46 with

general learning ability, based on 57 cases. The comparable correla-
tion at Idaho State University was only .26, based on a much larger
sample of 241 cases. Both correlations were the highest obtained for
the two programs. The differences may be genuine, as the program at

Boise State College was a 2 year program in industrial electronics,
whereas the program at Idaho State University was more technical, and
required 3 years. It also is possible that the lower correlation,
basea on the larger sample, is closer to the "true" relationship.

The correlations for the last two programs entered in Table VI

are a little more encouraging. The highest correlations for instru-
mentation are .49 and .45 for general learning ability and verbal apti-

tude, respectively. They are, however, based on slightly over 50 cases,
and might change substantially on crossvalidation. Similar to the re-

sults for welding at Boise State College (see Table V and accompanying
discussion), there is an important difference between the high predic-
tors obtained in the writer's study and the GATB norms. The technical

manual (U.S. Department of Labor, 1967a, D. 69, entry 176) gives norms

for Instrument Repairman I as 85 for numerical aptitude, 100 for spa-
tial aptitude, and 80 for form perception. Only the correlation of .35
for spatial aptitude in Table VI would lend much support to the norms

developed in earlier studies.

On the other hand, the correlations for secretarial training of

.39 and .43 for general learning ability and numerical aptitude, re-
spectively, compare more favorably with norms developed in earlier
studies (U.S. Department of Labor, 1967a, p. 62, entry 37; and p. 78,

entry 331). The secretarial program at Idaho State University con-
tained two main empases -either stenographic and related or bookkeep-
ing. The technical manual gives as norms for Bookkeeper I a 90 on gen-
eral learning ability, 95 on verbal aptitude, and 95 on numerical apti-

tude. The norms for Stenographer, Typist are 95 for general learning
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TABLE VI

CORRELATIONS BETWEEN GATB SCORES AND CUMULATIVE GRADE
POINT AVERAGPS (IDAHO STATE UNIVERSITY)

GATB Scores
Program Groups G V N S P Q. K F

Automobile Mechanics r .24 .20 .24
(Total N = 73) N 73 73 72

Business Mach. Repr. r .33 .25 ,22
(Total N = 52) N 52 52 52

Cosmetology
(Total N = 71)

Drafting & Design
(Total N = 77)

Electronics
(Total N = 241)

.16 .18 .31 .01 .18 .30
72 72 71 6973 72

.25 -.02 .17 -.22 -.16 -.29
52 52 52 51 44 47

.25 .02 .32 .18 .13 .03 .20 .27 .20
N 71 71 68 71 71 68 70 47 47

.15 .17 .26 .03 .05 .09 .16 -.01 .15
N 76 76 74 77 75 67 72 63 60

.14 .16 .21 .12 .20
N 241 239 237 241 239 229

Instrumentation r .49 .45 .28 .35 .09 .13
(Total N . 52) N 52 51 52 52 50 49 46 39 36

Secretarial Training r .39 .30 .43 .06 .16 .29 .08 .05 .04
(Total N = 279) N 277 277 267 278 275 277 277 161 160

.04 .14 .18
228 177 178

.02 -.04 .07

Legend for GATB Scores:

G = General Learning Ability
V . Verbal Aptitude
N = "-Imerical Aptitude
S )atial Aptitude
P = .orm Perception
Q = Clerical Perception
K . Motor Coordination
F = Finger Dexterity
M = Manual Dexterity



ability, and 100 each for form perception, clerical perception, and
motor coordination. It appears that the specific norms fo. Bookkeeper
I would be the better selector for students in this program. Addition-
al studies are needed, of course, in which the students are grouped ac-
cording to the more specialized phases of the program 5n which they are
enrolled.

The Analysis of Variance Studies

The tables containing the results of analysis variance studies
for vocational programs at Idaho State University are presented in
Appendix B of this report. Similar to the studies reported in the pre-
vious section for Boise State College, these analyses compared the grad-
uates and non- graduates in a number of programs on each separate score
of the GATB. The reader should examine the tables in Appendix B, as
this will improve his understanding and appreciation of the material
which follows. The first page of Appendix B presents a legend for the
GATB symbols which are listed in the first (left-hand) column of each
table. The number of cases form the next column to the right, with the
upper number representing graduates and the lower number representing
the non-graduates. The means of each group follow, and the F ratios
form the last (right-hand) column.

The vast majority of the means are very similar, and in several
instances it is the mean for the non-graduates that is the higher of
the two. Accordingly, the vast majority of the F ratios are not sig-
nificant. Several significant F ratios were found, however, and it is
instructive to compare the means of the two groups:

Program Groups GATB Score

Cosmetology

Electronics
S

Instrumentation V

Secretarial Training

Mean of
Graduates

115.5

114.8
122.4

102.9

116.8

Mean of
Non-Graduates

102.3

110.3
114.8

84.8

112.6

The means for cosmetology and instrumentation are based on 15 and 5 non-
graduates, respectively, and thus are only suggestive of important dif-
ferences which might be found. Although the correlation (see Table VI)
for finger dexterity in the cosmetology program is low (.27), the cor-
relation for verbal aptitude in the instrumentation program (.45) is
fairly substantial. The mean diffe ences for the remaining two pro-
grams compare with correlations i Table VI which were all below the
.30 level. Perhaps analysis of variance studies should be completed in
addition to correlations in test validation studies; the former may
yield important insights which are not revealed when only correlations
are available. It is obvious in this portion of the study, however,
that the mean differences for electronics and secretarial training are
not large and therefore of little practical significance.

-35.-



DISCUSSION, SUMMARY, AND CONCLUSIONS

Discussion

Several important considerat4.ons need to be stated and discussed.
The first pertains to the general level of the correlations reported in
Tables IV through VI. A few quick glances at each table may leave the
impression that most of the correlations are so low as to be worthless
for practical prediction. As was pointed out in the previous chaptL
GATB norms for specific occupations are based on a minimum of two and
a maximum of four of the nine aptitude scores. It is not too likely,
in view of the different aptitudes measured by the nine GATB scores,
that all of them would correlate highly with success in any given pro-
gram. This seems evident from a summary of occupational validity for
the GATB, based on 424 studies involving over 25,000 employees, appli-
cants, trainees, and students (U.S. Department of Labor, 1967b). The
grand median validity for all aptitudes was a .22 correlation. The
picture is brightened considerably, however, when the predictive values
of specific batteries of two to four scores are examined. These corre-
lations have a median value for different broad classes of criteria from
.40 to .45, which is near the minimum adopted by the writer for practi-
cal prediction (Cf. Figure 1, p. 13 of this report).

It also is important to remember that the studies reported in
this chapter were based on cases which, to some extent at least, had
been test-selected. The writer learned that not everyone admitted to
either Boise State College or Idaho State University was required to
pass the specific norms on the GATB corresponding to the program in
which he or she enrolled. Some selection did occur, however, and the
very fact that the GATB was required may have discouraged some potential
enrollees. These conditions might tend to lower some of the correla-
tions obtained. But by the same token, the few correlations which were
significant, and those reflecting relationships high enough for practi-
cal use, can be given serious consideration.

A few correlations for single scores of the GATB were high enough
to meet the writer's standard of .45 for practical prediction. These
correlations were .46 for general learning ability in electronics, and
.64 and .65, respectively, for general learning ability and numerical
aptitude in welding at Boise State College; and .49 and .45, respective-
ly, for general learning ability and verbal aptitude in instrumentation
at Idaho State University. Assuming that a multiple correlation would
add .10 to the highest zero-order correlation, the following additional
programs might be added: drafting and design at Boise State College;
and secretarial training at Idaho State University. This is 5 programs
out of 11, or less than half, for which the GATB could be expected to
make practicall:, useful predictions. More important, it was demon-
strated that the norms developed in earlier studies with the GATB for
welding and instrumentation did not coincide with the scores in the
present study which yielded the highest zero-order correlations. The
writer expects that test development officials in the U.S. Department
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of Labor will object to these comparisons, and point out that the writer
did not follow their procedure for development of norms for specific oc-
cupations (U.S. Department of Labor, 1967a, pp. 43-56). The writer
would readily agree, and merely point out that not everyone agrees that
the procedures followed by the Labor Department officials are the best
available.

The analysis of variance studies added an extra dimension to the
investigation of important relationships between test performances and
academic success. Two notable findings were that (1) the differences
tended to support the results obtained in the correlation studies, but
(2) that the two groups generally were quite comparable. Studies are
needed to determine why students with aptitudes sufficiently high to
indicate success in vocational programs do not remain until graduation.
Since it apparently is not primarily a matter of low aptitude, we may
need to use other measures of interests, attitudes, personality, etc.
to understand this behavior (Cf. Chapter I, pp. 5 -7).

The picture that emerges is that the GATB has some potential as
a practically useful predictor in Idaho's system of vocational-technical
education. Examples have been presented once again which show the ne-
cessity of local validation studies. The GATB is relatively simple to
administer, and its wide range of measurements makes it worthy of con-
sideration as part of an experimental battery. It is not, of course,
the only test available, and certain predictions possibly could be im-
proved by the addition of the Nelson-Denny Reading Test, or others.
Some persons in Idaho suspect that the is not a good predictor for
high level programs like electronics and drafting and design because
these students may tend to "score out the top." That is, the GATB does
not measure as well at the higher ability levels as it does at levels
closer to the average. Another consideration is the prerequisites for
certain Idaho programs. A student is required to have one year each of
algebra and geometry before he enters drafting ani design, electronics,
industrial electronics, and instrumentation. An achievement test might
be a more useful predictor for these programs. Since the next chapter
presents several studies, some of which compare GATB predictions with
those of other tests, further discussion may be found in the last sec-
tion of Chapter IV.

Summary

Correlation studies and analysis of variance studies conducted
by the writer at two area vocational schools in Idaho were presented
and discussed. The tests used were the Nelson-Denny Reading 'lest and
the General Aptitude Test Battery. The criteria were grade point aver-
ages and graduation versus non-graduation. Both tests yielded signifi-
cant correlations with grade point averages in 1 or more of the 11 pro-
grams studied. Only the GATB correlated high enough to indicate practi-
cal application, but this occurred in only 5 of the 11 programs. The
analysis of variance studies tended to support the relationships re-
flPcted in the correlation studies, but generally the graduates and
non-graduates were quite similar in their performances on the GATB.
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The need for local validation studies once again was demonstrated and

emphasized.

Conclusions

Based upon the contents of this chapter, the following conclu-

sions may be stated:

--The General Aptitude Test Battery, in view of its wide range of meas-

urement and validation research, should be given high priority in an

experimental battery. It should not, however, be the only test used

or considered in studies of academic prediction and group membership.

--Norms for specific occupations from the General Aptitude Test Battery,

even though logically related to a local vocational program, do not

always compare favorably with test-criterion releltionships based upon

student performance in the local program.

--The General Aptitude Test Battery has some potential as a differen-

tial predictor between graduates and non-graduates in vocational pro-

grams, but its potential in this area needs to be compared with that

of interest, attitude, and other similar measures.



CHAPTER IV

A REVIEW OF RESEARCH IN IDAHO

An attempt was made to locate and review all research studies in
Idaho which included the use, or development and use, of some instru-
ment for either understanding or predicting vocational behaviors. Re-
search completed during the last 10 years was the primary focus, al-
though a few important studies were included which were completed more
than 10 years ago. The writer was assisted by several persons through-
out the state to identify some 30 completed research studies. This be-
came more involved than was expected, as several studies concerned with
problems in Idaho were completed as graduate theses at institutions in
other states. A "reasonable effort" thus was made to identify all per-
tinent research; it is possible that a few studies were missed. More-
over, it was intended originally that both completed and ongoing re-
search studies would be included. Due to difficulties encountered in
identifying ongoing studies, and for other reasons, this review is lim-
ited to completed research. It also is limited to those projects which
resulted in a written report which contains an account of the procedures
followed and the results obtained.

Several studies which dealt with the gUidanla program in Idaho
schools and with the role of the counselor were reviewed, but these were
not included in this chapter. The focus in this report is on instru-
ments of one kind or another, and not on the more extensive role and
function of the counselor and the total program of guidance. An obvi-
ous type of study sought for this chapter is one which determines stu-
dent characteristics by means of one or more psychological tests and
presents certain statistical analyses which aid in understanding and
predicting vocational success. The writer also included studies in
which a questionnaire was developed as a follow-up instrument, or as a
means to obtain information regarding such behaviors as the choice of a
college major field of study. Studies of this type were sought because
Ghiselli (1955, p. 111ff.) reported several fairly substantial relation-
ships between personal data and vocational success criteria. A personal
data blank or a questionnaire thus has potential as an instrument for
studying vocational behavior.

Two important considerations need to be discussed before the
reader begins a somewhat lengthy excursion through a sizeable number
and variety of research resumes. First, it is difficult to do justice
to the full content of a research report in only a few paragraphs. A
brief prepared by another writer likely would highlight different as-
pects of the study which to that writer seemed most important. Refer-
ences are given, and the reader is free to examine the completed re-
ports if he is so inclined. Indeed, this is highly recommended if re-
search is being planned which bears on some of the same problem areas.
Second, and most important, the reader of this report needs to under-
stand the underlying motive of the writer in criticizing a study. Prob-
ably no one who has completed a thesis project or other research
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comparable in scope emerges from the experience without considering the
finished product a "piece of himself." This also may be true of the
major professor who has guided a student through his thesis research.
The writer is interested in promoting additional research, and one way
to accomplish this is to point out deficiencies in completed projects,
or problem areas which need additional study. Many of the authors are
personal acquaintances of the writer. The writer even included his own
thesis research with appropriate criticisms, although he may be sus-
pected of going a little ea'ier on himself than someone less emotion-
ally involved. The studies, generally speaking, are commendable pieces
of work and this is taken for granted. Critical remarks thus may ap-
pear to outweigh those of a more favorable vein. The hope and intent
is that this will stimulate more and better research in the future.

The section which follows contains a brief resume of each re-
search study. Since each study may be identified with one or more per-
sons, the name(s) of the author(s) will appear in the side heading'. A

date is given in parentheses which is a reference to the corresponding
entry in the bibliography. The studies were arranged alphabetically
by author and this is the order of presentation. The amount of space
devoted to each study is not intended to have any logical significance.
Some studies, due to a variety of reasons, are easy to summarize in L
few words. Others need more space in order to convey an understanding
of their design and results.

IDAHO RESEARCH STUDIES

The Aza-Ela Study (197

Ayanta investigated the relationship between self-concept and
vocational preference. Three hypotheses, stated in form, were

tested:

1. There will be no significant difference in vocational preference
between students with a positive self-concept and students with a nega-
tive self - concept;.

2. There will be no significant difference in means in vocational pref-
erence between boys with a positive self-concept and boys with a nega-
ti-re self-concept.

3. There will be no significant difference in means in vocational pref-
erence between girls with a positive self-concept and girls with a nega-
ti te self-concept.

The operational measure for the self-concept was the self-regard score,
Column I, of the Bills Index of Adjustment and Values. The operatioral
measure for vocational preference was the student's response to a ques-
tionnaire modeled after Super's three-way classification of occupations.
The student was presented a list of occupations, each of which was pre-
viously classified according to the three-way model. The range was
from professional (level one) through unskilled (level six) occupations.



The basic sample was composed of the senior clasL (N 164) of
the Preston High School, Preston. Sub-groups were selected from the
basic sample on the basis of their scores on the Bills Index of Adjust-
ment and Values. All persons scoring above the third quartile and be-
low the first quartile were selected, composing a high self-concept
group and a low self-concept group, respectively, of 35 students each.
The low self-concept group contained 16 females and 19 males; the high
self-concept group contained 13 females and 22 males. Neither the high
and low total groups nor the high and low groups divided according to
sex differed significantly on their performance on the National Educa-
tion Development Tests. The groups did differ very significantly, how-
ever, on the self-concept measure. This might be expected, as this was
the basis for their selection as extreme groups. Moreover, these re-
sults were fortuitous, in that comparisons of significantly different
groups on the self-concept measure would increase the likelihood that
significant differences on other variables would emerge.

The most important analyses, designed to test the three hypo-
theses stated at the beginning of the study, consisted of comparing the
groups on the measure of vocational preference. The tests were made
with two-tailed t-tests for small samples. Differences significant be-
yond the .05 level were found between high self-concept males and low
self-concept males (t = 2.95) and between the total high and low groups
(t = 2.02) with both sexes combined. The difference between the voca-
tional preferences of high self-concept females and low self-concept
females (t u .72) was not significant. Ayarra thus was able to reject
hypotheses 1 and 2 (see above), but failed to reject his third hypo-
thesis.

An obvious characteristic of this stu?v was that the behaviors
which were compared were all verbal-type rek.ponses to the instruments
selected for, or developed for, the study. The crucial question is:
how do these differential responses relate to actual behaviors at a
subsequent date, such as college entrance versus direct entry into the
world of work, types of work entered, career pattern development, and
others. Another feature pertains to the use of the term self-concept.
Examination of Superts monograph (Super, et al., 1963, pp. 17-32),
which Ayarra also cites, reveals that the self-concept is tremendously
complex. Indeed, some researchers interpret it as virtually synonymous
with the total personality. It seems a little presumptuous, therefore,
to derive a measure from an adjective check list and refer to it as the
self-concept. Ayarra does recognize this distinction, but several state-
ments lead the reader to think of the measure derived from the Bills
Index of Adjustment and Values as a self-concept measure. Studies of
achievement motivation might be expected to yield a similar result when
compared with vocational preferences classified by levels. A label of
"need: achievement" for the self-regard score of the Bills 1.c:lex would
have been more modest (and possibly more accurate) than "self-concept."

The Bertrand Study 126 i1

One purpose of this study was to assemble those reasons for



school dropout given by writers on the subject, and to compare the find-
ings with those recorded for pupils who withdrew from the Blackfoot,
Idaho High School during the 1961-62 and 1963-64 school years. Another
phase of the study which is of most interest here was the development of
an attitude rating scale based on the semantic differential technique.
The instrument was administered to 196 senior class members who enrol-
led in 12th grade English during the 1964-65 term, and a number of sub-
groups were formed and compared. A total of 15 concepts were measured,
based on 5 polar pairs of adjectives for each concept. A reliability
check yielded significant correlations at the .01 level between 67 of
the 75 adjective scales administered about one semester apart.

Certain findings which seemed most important to this writer will
be stated. The results were presented for comparisons between nine
paired sub-groups, and constituted an almost belflideriag array of spe-
cific findings. A total of 61 students were classed as dropouts. The
dropouts tended to be past the legal age limit, thus refuting the com-
mon assumption that they were just waiting until they were old enough to
quit school. The reasons given for dropping out were highly varied.
Another notable finding was that the male dropouts did not indicate at-
titudes of antagonisr toward authority as embodied in the school, home,
church, or the law. More study was suggested to get at the "real" rea-
sons for student dropouts.

This study reflected a considerable amount of thought and effort
on the part of the experimenter. It seems logical to expect that stu-
dent attitudes play some part in Their decision to leave school, and the
semantic differential appears to be one useful method of measuring such
attitudes. Several quest:ons arise, however, regarding the study design
and the results obtained. The reliabilities, although mostly signifi-
cant, were rather low. The results were not always easy to interpret,
and may have reflected temporary idiosyncrasies rather than lasting at-
titudes. If an ultimate objective is to predict school dropouts, the
results obtained from the measurement of attitudes would need to be com-
pared with other predictors such as poor reading skills, grade failures,
etc. Repetition of this study is badly needed before any of the find-
ings can be given serious consideration. Perhaps the greatest need (at
least in the view of this writer) is for the entire study design to be
related to some theory or an experimental design which clearly reflects
an overall purpose or strategy. As it is, many of the interpretations
were ad hoc and thus difficult to integrate into a meaningful whole,

The Brenna Stu (1961),

Student occupational interests and aspirations were the subject
of this study by Brenna. Senior students in 25 selected high schools
were administered a specially designed questionnaire, and their re-
sponses were compared with potential openings in the Idaho labor force.
Results from the student questionnaires were compared with the results
obtained by the Emelou :int Security Agency (now Department of Employ-
ment) in occupational surveys in the same communities. Returns in both
phases of the study were excellent, with about 90 per cent of the
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questionnaires being received both from the students and from emp:oyers.
The numbers of cases were sufficiently large to add meaning and stabil-
ity to the results. A total of 2,935 student questionnaires (1,418

males and 1,517 females) were received. The employing establishments
responding to the questionnaire had a total employment of 106,768--and
30,320 of these were women.

Brenna found several discreparcies between the occupational se-
lections of the students and occupational opportunities in their home
communities. For example, numerous students expressed a desire to enter
the professions, whereas opportunities available in the labor force in-
dicated that relatively few would be able to realize their ambitions,
Skilled trades and technical fields offered work opportunities, but rel-
atively few students revealed an interest in entering these occupations.
The findings indicated a need for guidance services. Apparently the ex-
isting guidance services were exerting only a minor influence on the ex-
pressed occupational choices of students.

The results of this study are not unlike several others of this
type which have been conducted. It is quite common to find large num-
bers (perhaps more than half) of a group of high school students who ex-
press a desire and/or intention to enter the professional field. Some

studies have dealt with this tendency by asking two distinct questions.
First, the students are asked to express their ideal occupation. Sec-

ond, they are requested to indicate the oeZmpation they really expect
they will enter upon completion of their schooling. The latter question
tends to produce a more realistic picture. Brenna did not make this
distinction in the construction of his questionnaire.

Another area which deserves comment is the method used to com-
pare the occupational choices of the students with the results obtained
in the surveys conducted by the Employment Security Agency. The latter
agency used the Dictionary of Occupational Titles to identify the occa-

pations existing in the communities. It is not clear how Brenna coded
the responses of the students--whether this was according to the DOT
code structure, or in much broader categories. His Table V on page 35

of the thesis suggests that the student responses were grouped into some
10 very broad categories, such as professional, managerial' and clerical.
Although comparisons of such broad groupings have some meaning, it seems
apparent that much detail is lost. For example, within the professional
class several students may have indicated choices which have little rep-
resentation in the local labor force. Such choices may or may not be
realistic; they may reflect out-migration of several students to areas
which offer such employment opportunities. Studies of this type would
heve little meaning unless follow-up studies could be completed to de-
temine how congruent student's expressed choices are with actual sub-
sequent employment and how many enter employment outside their own com-
munity and state.

The Brown Study (1968)

A questionnaire was developed with the help of four counselors
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and two other teachers, and was administered to a class of 136 seniors
in the Mountain Home High School. Usable questionnaires were obtained
from 1211 or 89 per cent, of the students. The questionnaire was fair-
ly comprehensive and covered such areas as educational plans following
graduation, vocational plans, and evaluations of the preparation re-
ceived in high school. The survey was the first part of a two- .part
study. The second part will consist of a follow-up study during 1969
of the students who graduate. The findings were presented as frequen-
cies and percentages of response to various questions. Examples of the
findings were that more than half (52.4 per cent) of the seniors plan-
ned to attend a four-year college, whereas 14 per cent planned to at-
tend a technical or trade school. Most of the students were satisfied
with their high school educational program, but several expressed a de-
sire for more elective courses, particularly in fine arts and vocation
al training.

This study is superior to most high school follow-ups this writ-
er has encountered in Idaho. The collection of data from students both
before and after they graduate should enable a researcher to investi-
gate several important relation. _nips. The questionnaire developed, how-
ever, may not be the best that could be devised for the study. It con-
tains several questions which are relatively "open-ended," thus requir-
ing the researcher to make several analyses and interpretations of re-
sponses. The latter can be handled adequately if some system for inter-
pretation is worked out in advance, but Brown seems to group several re-
sponses in an ad hoc manner. This does not facilitate interpretation
from one year to the next, or from one school to another. Perhaps more
structure should be built into the questionnaire, and this also would
make possible more rapid tallies of the responses. A final observation
is that no attention is given to whether the differences observed are
significant statistically. The significance of the difference between
percentages, or even an arbitrarily chosen level for interpreting cer-
tain differences, would add much more meaning to the results obtained.

The Burke Study (1967)

Burke investigated the predictive efficiency of the General Apti-
tude Test Battery (GATB) relative to success in a vocational program of
industrial electronics. Fifty male students in either the first or sec-
ond year of the industrial electronics program at North Idaho Junior
College, Coeur dtAlene composed the sample. All had taken the GATB or
portions of it as part of the entrance requirements. The criterion (de-
pendent variable) was a cumulative grade point average. Twelve of the
subjects had finished one year of training, and 38 had completed the
two years required for graduation. Statistical analyses yielded means,
standard deviations, productmoment correlations, and multiple correla-
tions.

The results for the means and standard deviations revealed that,
generally speaking, the sample tended to exceed the national norm grcup
for the GATB and to exhibit less variability. In otL3r words, the group
tended to have -bove-average aptitude and to b more homogeneous than
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the norm group. The following correlations were obtained between fac-
tor scores of the GATB and cumulative grade point averages:

GATB Factor Score Pearson r

General Learning Ability .348*

Verbal Aptitude .158

Numerical Aptitude .361*

Spatial Aptitude .111

Form Perception -.033

Clerical Perception .272

Motor Coordination .104

Finger Dexterity -.045

Manual Dexterity -.010

The two starred correlations are the only ones significant at the .05
level. A multiple correlation of .386, significant at the ,05 level,
was obtained by combining general learning ability and numerical apti-
tude. An F test revealed that this increase was not significant when
compared with the Pearson correlations for the single factor scores.
A combination of general learning ability, numerical aptitude, form per-
ception, verbal aptitude, and spatial aptitude yielded a multiple cor-
relation of .411, a negligible increase.

This is - good study, although it is restricted in range. The
design is sound, in that data for the independent variables were col-
lected prior to training and were related to an index of subsequent
academic performance. Similar studies with larger samples are needed
for the more than 30 other wcational programs currently offered in
Idaho. Burke recognizes and 4iscusses the possibility that the low
variability of the sample on the aptitude factors, plus their tendency
to be above the average of the national norm sample, may have attenu-
ated the correlations. Even if no selection occurs based on test scores,
it may be expected that the mere requirement of a test battery, and the
reputation of electronics as a fairly difficult course of study, will
tend to discourage the enrollment of low-aptitude students. If selec-
tion is carried out based on GATB scores, studies which report correla-
tions between aptitude factors and academic success criteria are likely
to underestimate seriously the predictive potential of this test bat-
tery.

This study investigated the predictive efficiency of only one
test battery. Future studies should incorporate other measures such as
achievement tests and biographical information. The criterion side of
the design also deserves attention. Burke used a criterion in the form
of school grades which has bean almost too common in studies of this
type. Other less obvious academic criteria, such as special honors and
differential patterns of course achievement, might be included in fu-
ture studies. One also wonders how both aptitude test scores and grade
point averages relate to more ultimate criteria of occupational success



on3e the students have departed from the school setting. The difficulty
of designing such studies and collecting the necessary data should not
close our eyes to their importance for vocational guidance and counsel-
ing.

The Cain Study (1969)

The vocational choice process has been the focus of both theory
construction and a number of empirical studies. Cain investigated cur-
ricular and occupational choice as it related to the profession of min-
ing engineering. Certain propositions were selected from Super's theory
of vocational choice, and hypotheses were derived for testing. The data
were collected by means of commercially available psychological tests
and a locally designed questionnaire. Data were collected in five ma-
jor areas: (1) interests were measured by the Kuder Occupational Inter-
est Survey/ Form DD, (2) the Gough Adjective Check List provided opera-
tional measures of the self concept, (3) a questionnaire section pre-
sented 22 occupational titles which were ranked according to personal
preference, (4) a questionnaire section contained 10 job factors which
were rated in a paired comparisons format, and (5) a questionnaire sec-
tion which was composed of an information test of 37 true-false state-
ments concerned with the occupation of mining engineer. A combination
of purposive and random sampling was employed to select an all-male
sample of 1,375 high school sophomores, 380 high school seniors, and 58
college undergraduates enrolled in mining engineering.

The results supported Super's theory in several instances, but
not so clearly in others. Interests were operative in the choice pro-
cess, but were not the only determinants having a significant influence.
Perceptions of self differed from perceptions of the typical person in
mining engineering. This was particularly true for the high school sen-
iors. The occupation of mining engineer was ranked lowest among engi-
neering occupations by the high school students, whereas the students
in mining engineering tended to give it a high rating. The job factors
concerned with social aspects and fntrinsic aspects of a job tended to
receive the highest ratings. These factors might rival or exceed inter-
ests in importance in the vocational choice of several persons. As
might be expected, the mining engineering students scored significantly
better on the information test. The high school seniors and sophomores
did not differ significantly.

This study excells all others completed in Idaho which were con-
cerned with choice and recruitment processes relative to a field of work
or study. The design, data-gathering instruments, and statistical anal-
yses reflect considerable research expertise. Three areas may be iden-
tified, however, which might be considered weaknesses in the study.
First, the basis upon which certain hypotheses were rejected was not
made entirely explicit. Significance levels were stated explicitly, but
certain group comparisons were based, for example, on the 24 scales de-
rived from the Gough Adjective Check List. A certain number of signifi-
cant differences might be expected to occur by chance in several of the
comparisons made. A relatively small number of significant differences
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thus may not be a sufficient basis for rejecting a null hypothesis.
Second, the application of certain theoretical propositions to explicit
findings in the study seemed ambiguous. This probably stems from the
very general nature of most of the theoretical propositions. Even so,
the interpretations made were not always free from alternative interpre-
tations. Finally, more interpretation and discussion of certain find-
ings regarding the psychological and sociological processes whicn were
operative would have been desirable. For example, the 24 scales de-
rived from the Gough Adjective Check List could have been interpreted
individually and collectively to yield insights into why high school
students tend to reject the occupation of mining svngineer.

The Chatburn Study i1256)

This was a questionnaire follow-up of graduates of Boise Junior
College (now Boise State College) from 1934 through 1954. The number
of graduates during this 21-year period was 1,576, of whom 43 per cent
were women and 57 per cent men. Based on the total living graduates
(1,543), the 1,009 returns represent a 65.4 per cent response. Ad-
dresses could be found for 1,395, and of this number 72.3 per cent re-
sponded. The questionnaire was very extensive, and a vast amount of in-
formation was received and analyzed. It appears that the experimenter
was mainly interested in the academic side of the curriculum, as rela-
tively few questions pertained to the vocational programs offered at
the College. Instruction in secretarial science, cabinet making, sheet
metal, automobile body and fender, automobile mechanics, and machine
shop were offered at this time.

One part of the survey was concerned with ascertaining the ex-
tent to which the college was meeting the needs of those students and
other graduates who did not transfer to a senior college. Accordingly,
the question was asked: "If you began work immediately after leaving
Boise Junior College, do you feel that the school had given you ade-
quate preparation for your job?" Graduates answering in the negative
were invited to indicate in what ways they felt their training had been
inadequate. A total of 366 alumni responded to this question, and 327,
or 89 per cent, indicated they felt that they had received adequate
preparation. Of the 39, or 11 per cent, answering in the negative, 15
reported that they were following a different kind of work from that
for which they had been trained. More than two-thirds of the respond-
ents reported that, if they were starting college over again, they would
want courses combining both general education and specific vocational
training. Less than one-fourth would take liberal arts courses exclu-
sively, and only about one-eighth would pursue strictly vocational
training.

As already indicated, the study seemed to be oriented toward the
academic ;side of the program at Boise Junior College. Accordingly, the
results %ad only general implications for the vocational divisions and
were not specific enough to make possible meaningful evaluations of the
vocational training received by the students. The questionnaire, while
very extensive in coverage, does not appear too suitable as a follow-up



instrument for strictly vocational students. Moreover, a few more so-
phisticated statistical analyses might have been used to test certain
relationships and differences. Even so, this was a study which seldom
has been surpassed in the scope of information riuested from former
students and the period of time covered. Researchers in both the aca-
demic and vocational divisions of schools or colleges could get useful
ideas from this study on questionnaire construction and methods of ar-
ranging and analyzing data.

The Faulks Study (1967)

Idaho depends heavily on agriculture and agriculturally-related
industries and occupations for the largest percentage of its economic
livelihood. Recruitment of agricultural education majors was identi-
fied as a problem in recent years and was the focus of this study.
There were two phases. First, information was obtained from vocational
agriculture instructors in Idaho. A questionnaire was mailed to 77 in-
structors, and 74 responded, or 96 per cent. The second phase, which
is of most interest in this report, involved the distribution of the
same questionnaire to agricultural education majors at the University
of Idaho. Questionnaires were sent to 56 students, of whom only 22, or
39 per cent, responded.

Faulks states that this was a "disappointing return." This writ-
er would consider it unacceptable for the type of study undertaken.
Thus, none of the findings concerning the students can be given much
weight. The questionnaire obviously was concerned with agriculture,
and was administered only to persons already engaged directly in the
field. This type of study can have value in understanding certain be-
haviors of the groups studied, and provide additional clues as to how
potential agricultural education students decide either for or against
the field. It seems, however, that an instrument less obviously slant-
ed toward the agricultural field would be needed before a study could
be conducted which would have predictive value and which would differ-
entiate agricultural majors from those in other fields of study.

The Fifield-Jones Study (1964)

This is the best example of a research study of high school drop-,
outs in Idaho that has come to the writer's attention. It includes a
large number of cases and is exemplary in regard to the methods and
scope of data analyses. A survey-experimental design was employed
which utilized the questionnaire method to collect data which was com-
pared for dropouts versus a randomly-selected sample of stayins in the
Pocatello school system. The study was conducted in two broad phases.
The first phase compared students who already had dropped from school
between 1959 and 1963 with a sample of students who had been enrolled
during the same period. Unfortunately, only 126, or 25 per cent, of
the 501 dropout questionnaires were returned in usable form. Only
slightly over half (113 of 200, or 57 per cent) of the stayins re-
sponded. Therefore, the findings for this phase of the study were only
suggestive of important differences between the two groups.
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The second phase of the study concentrated on students who en-
rolled in the Pocatello schools during the 1963-64 term. Those who

dropped out were compared with a random sample of stayins. Extensive

personal data, results on psychological tests, academic grades, and

other types of data, were collected as bases for comparisohs. Once

again, difficulties were encountered in contacting dropouts to the ex-

tent necessary for data collections. It was estimated that data were
collected on approximately half of the students who actually dropped

during this period. An appendix in the report indicates that the anal-

yses were based on 101 dropouts and 145 stayins. Several refined sta-

tistical analyses were performed, including chi-square, critical ratio,

and correlation.

Only a few examples of the numerous findings reported can be in-

cluded here. The results revealed many characteristics of the dropouts,

a number of which resemble those found in other studies, such as rela-

tively poor performahce on achievement measures, less participation in

school activities, more grades repeated, and poor reading ability. Sev-

eral differences between the sexes were revealed. Curricular implica-

tions of the findings were stated, including the need for career infor-

mation and guidance, and for additional course offerings in terminal or

vocational types of training. Many of the practical problems encoun-
tered in research in the school setting are described and discussed in

the report. It snould be an excellent source for those planning simi-

lar studies.

The Fifield-Watson Stark (1967; Watson, 1967)

Graduates of the high schools in Idaho Falls and Pocatello were

the subjects of a follow-up study which included classes from 1954

through 1963, a span of 10 years. Fifield and Watson were able to ob-

tain current addresses for about 70 per cent of an estimated 8,500 stu-

dents. Nearly 6,000 questionnaires were mailed, and between 62 and 63

per cent of these were returned. The questionnaire was very comprehen-
sive, and requested information in the following broad areas: personal

information, edit ational experiences, evaluation of high school experi-

ences, personal adjustment, leisure time activities, and occupational

experiences. A personal data sheet also was prepared for each student

from school records.

Similar to the study by Fifield and Jones (see above) the vast

amount of detail in this study almost defies summarization. According-

ly, a few salient findings concerned with vocational experiences will

be presented. Nearly half of the graduates attended an academic uni-

versity, but over 50 per cent of these soon dropped aat. Inadeouacies

were reported in occupational information, vocational training, post-

high school job placement, and vocational guidance. Job satisfaction

was high and was related more to the nature of the work performed than

to the amount of income. A majority of the college educated and tech-

nically trained graduates left Idaho, whereas those with little or no

post-high school training tended to remain in Idaho--many near their

home towns.
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Intercorrelation tables, based on as many as 28 variables, were
constructed. Several of the variables were scores from psychological
tests of academic aptitude and achievement. Certain relationships re-vealed that future occupational and educational levels could be pre-
dicted best by cumulative grade point in high school, followed in ortarby achievement test scores and third by ability test scores. Importantdifferences between males and females were observed. One example wasthat the relationships between measures of achievement and educational
or occupational attainment was higher for male than for female gradu-ates. This was interpreted as a lesser tendency for the female respond-ents to make full use of their capabilities in this area of activity.The length of time out of school seemed to affect the intercorrelations.Those graduating during the first five years appeared to have developed
and established relatively stable employment and educational levels.The more recent graduates apparently were still in a stage of transi-
tion.

This study probably is the most comprehensive follow-up of high
school graduates ever conducted in Idaho. This is true not only in re-spect to the large number of cases, but also in terms of the breadth ofdata obtained. It was limited, as are all questionnaire studies, to anumber of subjective reports by the former students, many of whom had
been out of school nearly 15 years. The fact that several thousandformer students could not be located or did not respond undoubtedly bi-ased the results. The authors acknowledged these limitations, and cau-tioned readers along these and other lines as they interpreted the re-sults. Other weaknesses might be identified, such as the methods used
to determine an' assign occupational levels and job satisfaction levels.It is doubtful, however, if most practical studies of this type could
be improved in many respects without vast increases in the costs in-
volved.

The Flores 2111E 1 2§61

This study investigated, not the ability of students to make oc-
cupational choices at the eighth grade level, but their ability to
choose a curriculum of study for their high school career. The spe-cific purpose was to investigate level of occupational aspiration (LOA),one facet of the occupational choice-making process. The assumption
was that LOA must be formed in eighth graders if they are to be ready
to choose a high school curriculum which will contribute toward theiradult occupational goals. The following hypothesis was tested: Thereis no significant difference between eighth-grade and twelfth-grade
males in the distribution, degree of relationship to or stability
of their levels of occupational aspilition. Thg. instruments used werethe Occupational Aspiration Scale (OAS), constructed by Haller and
Miller; and the Otis Quick-Scoring Test of Intelligence, Beta Test,Form CM.

The subjects were male students selected from the Lewiston
schools. Samples were selected as follows: 31 of 202 seniors, 33 of235 juniors, 29 of 119 eighth graders, and 19 of 113 eighth graders.
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There were some further reductions due to lack of data Analyses using

significance statistics and correlation were completed. Comparisons

of the means and sigmas of eighth graders and seniors on LOA revealed
no significant differences. Comparing performances on LOA and IQ, no
significant differences were found between eighth graders and seniors.
A test-retest comparison on LOA over a six-month period revealed that

the eighth graders actually were more stable. Flores concluded that
the LOA of eighth-grade students is probably sufficiently realistic and
well-formed to allow eighth-grade males to make valid choices of sec-
ondary school courses and curricula.

This is an exemplary study considering that it was done at the
masters level. It reflects a real attempt to relate research to career
development, a research area vhich has generated lively interest and a
respectable amount of research in recent years. Something needs to be
said, however, regarding the instrument used to measure level of occu-
pational aspiration. The OAS was based primarily on 90 occupations used
in the study conducted by the National Opinion Research Center (NORC)

to investigate occupational prestige. There are other studies of occu-
pational aspiration which are based on extensive questionnaires, and
these instruments might yield different results than the OAS. The sam-

ples Flores used were small, and the findings should be cross validated

on larger groups. The findings seem reasonably congruent with those
obtained in the Career Pattern Study (Super, et al., 1960) which re-

vealed that ninth-grade boys were ready for exploratory types of ex-

periences relative to the world of work, but were not yet ready to make

specific choices.

The Gardner Study 1.125.11

Lagging enrollments in colleges of agriculture was the incentive

for this study which was ,-signed to identify factors inf)-encing farm

youth in selecting college curricula. The results were intended to
provide some basis for recruitment of agricultural majors and to im-

prove understanding of curricular choice either for or against agri-

culture. Two separate questionnaires were developed and sent to ,n all-

male group of non-agricultural majors and a group of agricultural ma-
jors. The two sample groups were farm youth, so identified from regis-

tration cards at the University of Idaho according to the occupation of

the father or guardian. The non-agricultural sample had 431 cases, of

whom 69.1 per cent responded; and the agricultural sample contained 270

cases, of whom 76.6 per cent responded.

The individual items of each questionnaire were analyzed accord-

ing to the number of respondents who marked each alternative. State-

ments were considered a major influence if marked by 40 per :ent or
more of the non-agricultural majors, and by 8G per cent or more of the

agricultural majors. The result was an almost bewildering array of
findings. There were some logical interpretations, but several find-
ings ware presented with little or no effort to interpret them. Typi-

cal of the major influences for non-agricultural majors was that they

considered a farmer Es tied down to the farm all of the time because of
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chores that must be cared fir every day. The agricultural majors re-
ported that one reason for their choice was a liking for the 'working
conditions associated with agriculture.

This study resembles several others included in this review. A
relatively large number of questionnaire items were analyzed to deter-
mine characteristics of the groups studied. Simple percentages were
used, rather than more sophisticated significance tests. The content
of both questionnaires seemed to be slanted toward the group for which
it was intended. This might have advantages in a limited study, but
the instruments probably would not be suitable for use with a large num-
ber and variety of occupational groups. Certain of the findings, based
on frequency of response, were logical, whereas others were difficiat
to interpret. There is a definite need in a study of this type for some
rationale or theoretical statement to aid in the interpretation of tha
results.

The Gentry Study (1967)

Former students, both graduates and non-graduates in three sep-
arate vocational programs, were the subjects of a questionnaire follow-
up study at North Idaho Junior College, Coeur d'Alene. The program
names, the number of questionnaires mailed, and the number and percent-
age returned, in that order, are as follows: automobile body and fen-
der, 25 and 15, or 60 per cent; automobile mechanics, 70 and 32, or 46
per cent; and industrial electronics, 73 and 54, or 74 per cent. The
first two pages of the questionnaire were identical, whereas the third
page was written specifically to correspond to the content of the pro-
gram in which the student had been enrolled. Those graduating during
the five-year period 1960 through 1965 were asked to (1) evaluate their
experiences at the College and (2) to supply information on their ac-
tivities since their departure from school.

Results for each program were analyzed separately, but several
responses also were fairly common to the three program groups. It was
interesting to note that those who responded had more years of previous
schooling, more semesters at the College, and higher grade point aver-
ages than the non-respondents. Two of the three comparisons showed sig-
nificant differences for the auto body and fender group. This supports
findings in other studies which have revealed that respondents in ques-
tionnaire studies may be a biased group compared with the total popula-
tion of respondents. The respondents generally were satisfied with the
training they had received, but indicated that more assistance was need-
ed in job placement. An unexpected finding was that the majority of
jobs held were not related to the training received. Other results had
implications for curricular and program changes.

The small numbers of cases necessitated cautious interpretations,
and this was acknowledged in the report. A major purpose of the study,
however, was to develop a model for follow-up studies elsewhere in
Idaho. Instructional personnel at North Idaho Junior College were in-
volved in the development of the questionnaire and study design, a
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procedure which would seem most desirable in all similar studies. It

is by no means certain, however, that the questionnaire is nearly as

refined as it might become with additional development. As noted for

the Brown study (see above, pages 43.44), certain data were requested

in "open-ended" form, and thus required some interpretation. Differ:.

ent designs and additional data could be incorporated into other fol-

low-up studies which likely would provide more useful and effective in-

formation for educational planning.

The Holmquist Study (1967)

A group of students in vocational agriculture were the subjects

of this study. Recipients of the State Farmer Degree, conferred on

only 2 per cent of a state's membership in the Future Farmers of America

(FFA), were contacted by means of a mail questionnaire. Current ad-

dresses were obtained for 172 State Farmers will earned the degree from

1955 through 1960. A total of 136, or 81.4 per cent, returned usable

questionnaires (the writer calculated this percentage, and found it to

be 79.1 per cent). Since they were chosen on the basis of an outstand-

ing supervised farming program and exceptional leadership qualities,

the sample obviously was highly selected.

The results were presented in numerous tables; the moat complex

analysis was the computation of a percentage. The questionnaire was

fairly extensive and seemed to reflect good coverage of pertinent areas

of information. The respondents chose farming as a career at 48 per

cent, and an additional 18 per cent were in other agricultural occupa-

tions. About half of those not in farming per se reported they would

like to enter farming, but a lack of capital or other reasons prevented

this. The number of Idaho boys established in farming was comparable

to certain other states, but the Idaho boys were higher in the number

obtaining education beyond high school.

Studies of highly selected groups are quite useful, and have

yielded much important information. Studies in creativity are one ex-

ample. The latter studies use a wide array of iLstruments, including

several psychological tests. Holmquist's study, based as it was on a

mail questionnaire, was limited in the scor: of data which could be col-

lected. Moreover, characteristics of a highly selected group are es-

tablished and take on more meaning if the group is compared with other

more "ordinary" groups. Only in this way can certain characteristics

peculiar to the select group definitely be established; high (or low)

frequencies of occurence may be similar across groups and thus of no

value as indices of group membership.

The Johnston Study (1967)

A follow-up study of dropouts in the Pocatello schools vas com-

bined with a survey of employers regarding potential job openings and

other related occupational information. Questionnaires were mailed to

a random sample of two hundred students who left school before gradua-

tion from the fall of 1961 to the spring of 1966. Only 63 responded
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for a return of 31.5 per cent. A list of 859 employers in the area in-
cluding Pocatello was compiled from the telephone directory. Question-
naires were mailed to each, and 521, or 60.7 per cent, were answered
and returned.

The results were so extensive that they are difficult to inter-
pret. The results were tallied, as in many other similar studies, for
various items and separately for students and employers. Typical con-
clusions were that many students were not receiving adequate vocational
education, that potential dropouts should be identified at an early age,
and that student placement and follow-up were needed. Failure to de-
velop vocational skills appeared to result in limitations regarding job
placement and later promotional opportunities.

This study had a number of worthy objectives, but its design and
execution left something to be desired. The thesis was more than three
hundred pages long, which is a little bulky for a masters thesis. The
first 126 pages or so were given over to a survey of literature. The
low percentage of returns for the dropouts renders any conclusions very
tentative. The data were not presented too well. For example, several
percentages were difficult to interpret, and some appeared to add to
more than one hundred. Several useful ideas for similar studies could
be obtained by anyone who is willing to cover several pages of material.
A trained researcher probably would wish to alter both the format and
content of the questionnaire and use more refined procedures to analyze
and interpret the data.

The Kiler Study (1967),

Kiler developed and tested an instrument designed to determine
individual needs. Need lists constructed by Maslow, Murray, Vernon,
and Cleeton were examined. A synthesis and fusion of their lists, plus
the addition of other needs, resulted in a list of 33 needs for the
study. Rather than using the definitions of needs stated by the afore-
mentioned authors, Kiler chose to derive his definitions from Webster's
Seventh New Collegiate Dictionary.

The sample had two major origins. One was termed the "general
working population" and was composed of approximately 250 persons (about
one-third females), most of whom contacted the local office of the Idaho
Department of Employment, Boise. In addition, two small groups of gradu-
ate students and one of employment counselors were incorporated into the
total sample. The second group was a sample of 50 male inmates at the
Idaho State Penitentiary, Boise. All persons who contributed data did
so voluntarily.

Three instruments were developed and used in the study. The in-
strument which was used for the main analyses was a Q-Sort deck of 33
cards, each containing the name of one of the 33 needs developed for
the study. The examinees did not actually arrange the card deck in Q-
Sort fashion as the term is usually understood. Rather, a ranking meth-
od was used. The examinee first separated the deck into two stacks,
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the first representing active needs at the time and the second repre-
senting more secondary or latent needs. Both stacks then were ranked
separately with the most important need on top and the very least im-
portant on the bottom. When recombined with the "active" stack on top,
the needs were assumed to be ranked 'throughout the deck. A second in-
strument, used only in a study of reliability, was a paired items scale
consisting of one hundred pairs of needs. The 33 needs each were pair-
ed a minimum of five times with various other needs, and two of the
pairs were repeated to determine consistency of responses. mhe third
instrument was a personal data sheet which yielded informotion neces-
sary to test certain hypotheses, and to obtain additional data to be
used in a follow-up study to be completed subsequent to the thesis.

One major hypothesis was stated in null form: that no satisfac-
tory instrument can be developed to select individual needs. This hypo-
thesis was rejected, based on the results of the study. A number of
corollaries, also stated in null form, were derived from the major hypo-
thesis, and the results are summarized for each in the next paragraph.
The Q-Sort deck for each examinee was classified into one of three lev-
els. The top 10 needs were considered strong, the bottom 10 weak, and
the remaining 13 medium. The resulting frbquencies of constrasting
groups were compared and tested with the chi-square technique. The .05
level of signifiQance was adopted.

Test-retest reliabilities were obtained over a two-week period
for the prison sample. The Q-Sort yielded a median of .78 (Pearson
product-moment correlation). The paired items scale yielded a median
of .94 (rank-order correlation). Corollary hypotheses, and the results
pertaining to each, follow.

1. There will be no significant differences in the needs of males as
compared to females. This hypothesis was rejected, in that males ex -
pressed greater needs for sleep, sex, exercise, health, and prestige;
females had higher needs for friendship, beauty, and service to other
people.

2. There will be no significant need differences due to various educa-
tional levels. Rejection was possible, as persons with college degrees
had higher needs for achievement, beauty, and creativity; those with
only a high school education or less expressed greater needs for food
and employment.

3. There will be no significant differences in needs between married
and unmarried persons. This hypothesis was rejected when it was found
that married persons were higher on needs for exercise; unmarried per-
sons sons were higher on needs for sex, excitement, prestige, and in-
fluence.

4. There will be no significant difference in the needs of the em-
ployed as compared with the unemployed. This hypothesis was rejected,
although not very convincingly, as only 2 of the 33 needs were signifi-
cant at the 5 per cent level. The employed group showed stronger needs
for food and liquid (e.g. water).
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5. Occupational classification will reveal no significant difference

when related to the expressed needs of individuals. Reji of the

null hypothesis was based on only one significant difference. Profes-

sional and managerial occupations were classed together and compared

with a group of laborers, service workers, and new entrants to the labor

market. The lower skilled group indicated a stronger need for friend-

ship

6, There will be no significant difference in the expressed needs of

individuals of various ages. This hypothesis was rejected :In that per-

sons 35 years of age and older had greater needs for liquid (e.g. water)

and service to other people; those under 35 years expressed greater need

for excitement, reputation and prestige.

7. There will be no significant need differences between rural and ur-

ban reared individuals. Kiler failed to reject this hypothesis, as no

significant need defferences were found between the two groups.

8. There will be no significant difference in the needs of male prison

inmates and free men. It was possible to reject this hypothesis. The

male prison inmates expressed higher needs for sex and conformity; the

free men were higher in needs for friendship and service to other peo-

ple.

This is an interesting study from the standpoint of design.

Moreover, several of the need differences between the groups studied

seem logical and congruent with other studies available in the psycho-

logical literature. Three important considerations, however, need to

be voiced relative to the study design and results. First, several of

the groups differed significantly on only a very few of the 33 needs,

An obvious extension of this study would bn cross-validation on dif-

ferent groups. Many of the differences found could easily have re-

sulted by chance. Only additional samples could establish whether

these differences are basic to the composition of the groups studied.

Second, the study appears too "basic" in many respects. For example,

the use of need definitions derived from a standard dictionary does not

reflect high psychological sophistication. Furthermore, the examinees

were not given the definitions on the Q-Sort cards. Rather, only the

word (or a limited number of words) depicting the need were listed.

The exact association of the examinee to such terms is of course un-

known. This leads directly to the thirdr and final, point.

Differences between individuals and among groups in their re-

sponses to words and other verbal materials is well known in the field

of psychological measurement, and has been for at least 40 years. In

this respect, then, Kiler's study has given us no new information. More

important, however, is whether these differential responses will give

us pertinent information beyond themselves. It is not at all uncommon

in psychological measurement to find variables which show significant

differences but which do not relate to other criteria of practical in-

terest and importance. Admittedly this is a problem area which Kiler

did not attempt to investigate, but it nevertheless is one which will

need to be faced before his instrument can be recommended for anything
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other than experimental use. Studies are needed to determine what oc-
cupational roles are potential satisfiers of different needs, and con-

versely how persons with different need patterns perform in a variety

of occupational roles. It remains to be seen via additimal research

whether Kiler's instrument equals or exceeds in value numerous other

available instruments for this kind of study and analysis.

The Lee Study (1958)

The personal interview technique was used to follow up 16 former

students of the two-year secretarial science program at Boise Junior
College, Boise (presently Boise State College). The sample was limited

to those who could be contacted in the immediate vicinity of the Col-

lege. Both the former students and their employers were interviewed,

following an interview schedule previously prepared for each. Only

those who graduated since 1955 were included, as it was thought that,

after a longer time, experience would be more important than school

training. Each girl was questioned about the position she held at the

time, which skills she had used on the job, and other similar aspects
of her work. Each employer was questioned regarding such factors as

personality of the employee and the adequacy of her skills.

The results were presented in narrative form as brief case study

reports for each girl. Lee tried to incorporate other data such as

grades, test scores, and hobbies and interests, but the case study re-

ports did not present any systematic analyses of these data. Certain

conclusions and recommendations were stated as, for example, that the

College apparently was doing a fairly good job of training these girls.

The small sample, however, makes this a very tentative, and almost pre-

sumptuous, conclusion. The data apparently were not analyzed and in-

terpreted according to any logical procedure. Case study reports of

this type can add meaning and useful detail to a study, but they do

not seem adequate as the sole basis for conclusions and recommendations.

The Loudermilk Study L1964, 1966)

This was the only study located which was conducted in an indus-

trial setting. A total of 570 male applicants composed the sample, all

of whom desired to obtain employment in the Clearwater Unit of Potlatch

Forests, Inc., Lewiston, Idaho. This is a combined lumber and paper
mill, employing an average of slightly more than two thousaad workers.

The basic purpose of the study was to develop a selection test battery.

Accordingly, a battery of 23 predictors was assembled for as many ap-
plicants as possible; and a variety of statistical analyses were com-
pleted. The predictors were derived from four basic sources: the

General Altitude Test Battery (6 scores), a physical, fitness battery

developed specifically for the study (6 scores), a personality inven-

tory designed to assess the "dependability-conscientiousness" person-
ality factor (1 score), and 10 items from an employee application re-

cord. Four criteria, based on performance in all jobs performed over

a six-year period, were developed in the form of work efficiency rat-
ings by supervisors, job tenure, time loss (undesirable absences), and
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industrial accidents.

The relationships between the 23 predictors and the criteria of

job tenure, time loss, and industrial accidents wore not high enough
to be practically important. Therefore, only certain results obtained
with the criterion of work efficiency ratings will be reported. The

following correlations were obtained:

Physical Finess Battery Pearson r

Two-minute sit-ups -.01

Dip-ups on parallel bars .04

Chin-ups on gymnastic rings .03

The Sargent jump .18

A one hundred-yard shuttle run -.15

Multiple fitness index .10

The General Aptitude Test Battery Pearson r

General learning ability .30

Verbal aptitude .25

Numerical aptitude .31

Spatial aptitude .17

Motor coordination .30

Manual dexterity .12

The Personalit Inventory Pearson r

Personnel reaction blank -.33

Correlations significant at the .05 and .01 levels (N = 212) are .14

and .18, respectively. The negative correlation for the shuttle run
was due to a time score, and the negative correlation for the person-

nel reaction blank was caused by a reversal of the scoring key from the

usual order. The multiple fitness index was an unweighted composite of

the five preceding tests. It was necessary, due to insufficient admin-
istration time, to delete sections of the GATB which yielded scores for

form perception, clerical aptitude, and finger dexterity. Only one of

the 10 predictors from the application record correlated high enough

with work efficiency ratings to be practically important. This was

years of education, ubich yielded a correlation of .34, the highest for

any single predictor. A multiple correlation of .43, with a .06 stan-

dard error, was obtained, based on the personnel reaction blank, numer-

ical aptitude, and motor coordination.

This study lends itself to a variety of interpretations. On the

positive side, it is interesting to note that the personality inventory

and years of education exceed slightly all of the GATB factor scores in

predictive power. The personnel reaction blank also contributed sig-

nfficantly in the multiple correlation studies. On the other hand, the

criteria were so general that the various correlations cannot be mean-

ingfully compared. The personality inventory and years of education
may have been better predictors of success in a number of jobs combined
(as in this study), whereas aptitude scores might predict better in a
specific job. It is interesting that significant correlations were ob-

tained between the predictors and such a general criterion of work ef-
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ficiency ratings regardless of which or how many jobs the worker had
performed. Studies of success in specific jobs, or closely related
jobs, are far more common in the literature, and probably are to be pre-
ferred as a basis for the selection--and certainly for the placement- -
of new workers.

The McEwen Study (1962)

- This was a follow-up study of former students in programs of vo-
cational agriculture in Idaho secondary schools. The data were ob-
tained from instructors, rather than the students themselves, in 23 se-
lected schools. The instructor had been employed in each case for the
past 10 years. The names of 228 students composed the sample, all of
whom were high school seniors during the 1955-56 school year. Returned
questionnaires from the instructors accounted for 218, or 95.6 per cent,
of the 228 former students.

The primary purpose of the study T as to determine what percent-
age of the former students were engaged in farming or in an agricultur-
ally related occupation. The results revealed that 33.2 per cent were
engaged in .farming, 9.7 per cent in a field related to agriculture,
39.5 per cent were employed in a field not related to agriculture, cnd
17.6 per cent were enrolled in college. At one time or another, one
hundred of the students had enrolled in college, and 45 per cent of
these had selected some phase of agriculture as a course of study. The

percentage engaged in farming was higher than simL.ar percentages ob-
tained in certain studies completed elsewhere in the United States.

_ Several additional findings were presented, as McEwen asked sev-
eral questions pertaining to the experiences of the former students.
One portion of the thesis, of particular interest in this report, per-
tained to factors influencing the students to engage in farming. These

factors were: highly interested in farming as an occupation, vocation-
al agriculture training received while attending high school, father
established in farming, secured partnership with parents, influenced by
vocational agriculture teacher, development of an outstanding super-
vised farming program while in high school, inherited a farm, and ac-
quired a farm by financial loan. These factors might be classified un-
der the broad heading of either biographical information or socio-econ-
omic characteristics. Factors of this type are important and have prov-
en their utility many times in studies relating to vocational guidance,
selection, and placement.

It seems evident, however, that the findings can be accepted as
only suggestive. The most obvious point of concern is that vocational
agriculture instructors were asked to supply the information about the
students. This method did result in a high percentage of returns, but
it is questionable if agricultural instructors have this much detailed
information about their former students. There also is a tendency for
bias; even if the instructors try to be as objective as porsible, they
may tend to slant their replies in a direction which favors their local
program. The study, typical of many follow-ups, attempted to integrate
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a number of specific responses into a meaningful picture of the post-
graduation activities of the former students. A better design and some
refined statistical analyses would have improved the study.

The McHugh Study (1967)

McHugh conducted a longitudinal study of 146 trainees in classes
organized under the Manpower Development and Training Act (MDTA). The

tl'aining was conducted in the area served by the Twin Falls local of-
fice of the Department of Employment, State of Idaho. The economy of
the Twin Falls area is basically agricultural, and the occupational op-
portunities are primarily affiliated with farming or farm-related in-
dustries. The group of 146 trainees consisted of 99 males and 47 fe-
males. They were divided further into 48 persons who were trained in
clerical and sales, 40 in farming or related, 15 in machine trades, 28
in structural work, and 15 in miscellaneous occupations.

The trainee characteristics selected as independent variables
were age, educational attainment, number of dependents, number of prior
jobs, years of gainful employment, occupational norms as determined by
the General Aptitude Test Battery (GATB), and general learning ability
determined from the GATB. The foregoing data were obtained prior to
the beginning of training. The trainees were followed up through their
training programs and for 90 days after their training was completed.
Two groups were formed. Successful trainees were defined as those who
successfully completed a prescribed training course as determined by
training institutions and who 90 days after completion were employed in
the occupation for which training was received. Unsuccessful trainees
were those who withdrew before completion or were not employed 90 days
after completion in the occupation for which training was received.

McHugh stated as a general hypothesis that there are factors of
age, educational attainment, number of dependents, number of prior jobs

years of gainful employment, occupational norms as determined by the
GATB, and general learning ability as measured by the GATB are inde-
pendent variables known by the Employment Service and that these fac-
tors can be used as variables in determining discriminant functions for
the selection of individuals for training programs in short term occu-
pational choice. McHugh had to reject this hypothesis, as none of the
resulting values were significant.

This study is a good example of a research project which inves-
tigated the training process over a period of time. Relationships be-
tween data collected before training begins and later criterion vari-
ables, if significant, have potential use in vocational guidance.
McHugh did not discuss, however, the possibility that these trainees
may have been subjected to a certain amount of selection based on one
or more of the independent variables he studied. The extent to which
such selection factors may have operated could be expected to influ-
ence group comparisons once the training is completed. Furthermore,
since no significan': discriminations were found, more studies obvious-
ly are needed to determine if this general research design will yield
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information of practical value for vocational guidance, selection, and
placement.

The McRae Study (19621

McRae conducted a follow-up study of graduates from three voca.
tional programs in the Trade and Technical Scnool .PA Idaho State Uni-
versity, Pocatello. The study was quite similar to the follow-up con,
ducted by Gentry (see above, pages 52-53), and also was influenced by
the Fifield-Watson study (see above, pages 49-50). McRae mailed one
hundred questionnaires and received 61 usable returns. The programs
and numbers of graduates in each were: auto mechanics, 20; drafting
and design, 31; and 49 in electronics.

This seems to be a useful study, although it is limited tn
scope. A majority of the graduates reported employment in occupations
related to their training; this was true of less than half of those who
responded in the Gentry study. MoRaels study did not include too much
statistical manipulation of data, nor very many interpretations. The
tendency was to tally the responses, compute certain percentages, and
leave it to the reader to extract additional meaning from the results.
School officials planning follow-up studies should examine this study
for ideas on the types of questions that might be directed to former
students. Other studies, including some cited in this chapter, would
have more to -ffer regarding analyses and interpretations of the re-
sults obtained.

The Meyerhoeffer St, aLL (1967)

Students enrolled in the Area Vocational-Technical School, Col,
lege of Southern Idaho, Twin Falls, were the subjects of a validation
study of tests and a derived measure of motivation. The tests were the
General 4titude Test Battery (GATB) and the Gates Reading Survey.
Motivation was measured by class attendance. The samples were composed
of all students enrolled during the first semester of the 1966-67 aca-
demic year. Approximately 90 per cent were males, and about one-fourth
were married.

The students were ranked in their major fields in terms of the
Occupational Aptitude Profile on the GATB, the Gates Reading Survey,
first semester grade point averages, and first semester attendance.
The following rho coefficients were obtained:

(Note: See first entry on the next page)

Since the number of cases differed for motivation, the following re-
sults are presented separately:

(Note: See second entry on the next page)



Class N

GATB

Class
Rank

Agricultural equipment technology 10 .015
Automotive body repair I 11 .214
Automotove body repair II 11 .025
Automotive mechanics I 16 .165
Automotive mechanics II 14 -.260
Law enforcement 10 .164
Mid-management 10 .515
Radio-television technology 11 -.060
Welding technology 14 -.410

Significance: * = 5%; ** . 1%

Class N

Agricultural equipment technology 11
Automotive body repair I 19
Automotive body repair II 14
Automotive mechanics I 18
Automotive mechanics II 14
Law enforcement 10
Mid-management 17
Radio-television technology 11
Welding technology 14

Significance: * 5%; ** = 1%

Gates
GATB

Class
Rank Gates

.288 .649*

.759** .224

.080 .591

.451 -.120

.570* .270

.509 .521

.770* .441
-.225 .600
.446 -.709**

Attendance

Class Rank

.580

.767**

.729**

.545*

.691**

.818**

.679**

.743**

.444

It is very interesting to note that the Gates correlated higher
(disregarding signs) with class rank based on grades than did the GATB
in all of the nine vocational major fields. Since the GATB and Gates
are not highly correlated, the two instruments might be combined to
advantage in a multiple prediction study. The measure of motivation
does not seem to be a very logical or useful predictor, but the re-
sults obtained indicate that it correlated with class rank higher than
either the Gates or the GATB. Further study would be needed to deter-
mine how all of these relationships would hold, especially with larger
numbers of cases. The Gates and the GATB have several parts, and cor-
relations would be easier to interpret if they were based on individual
scores. The derived measure of motivation should be explored further;
it may reflect either teacher reactions to absences, student character-
istics important for achievement, or a combination of these and/or
other factors. Meyerhoeffer included several recommendations, and a
suggestion that the GATB was not very useful in selection. The latter
statement cannot be supported with such small samples, but the results
indicate that validation studies should include other instruments such
as reading tests in addition to the GATB.
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The Nybroten Study 112611

This was a study of the career plans of high school seniors in
10 counties of southern Idaho. An added feature was the presentation of
labor force data for both Idaho and the nation. Several comparisons
were made between the career choices of the seniors and the structure of
the local, state and national labor force. Data concerning the number
and distribution of the labor force in the 10 counties were collected by
questionnaire from employing establishments. The Department of Employ-
ment (formerly the Employment Security Agency) directed these studies in
each county, end 91,429 workers were represented. The Idaho State Board
for Vocational Education used a simple questionnaire to obtain the occu-
pational plans of 3,654 high school seniors.

Certain national and local labor force trends were identified,
such as the decline in agricultural employment and the increase in the
employment of women. Idaho was shown to have a higher percentage of the
labor force who were high school graduates, but a smaller percentage of
these graduated from college than elsewhere in the nation. Compared with
anticipated openings in their own areas, several discrepancies were not-
ed for the high school seniors. For example, more seniors planned pro-
fessional careers than there were potential openings, whereas an under-
supply was indicated in other areas.

This study resembles that of Brenna (see above, pages 42-43), and
the two studies may have had certain data in common. Therefore, most of
the comments regarding Brennals study are applicable here. The writer
has had experience with the instruments used by both the Department of
Employment and the Idaho State Board for Vocational Education. Both
agencies used fairly simple instruments to gather their data. The re-
sulting data sometimes were difficult to interpret, and comparisons
could be made only on the basis of fairly broad categories. Even so,
Nybroten's study provides some useful information, and reveals a need
for (1) more career guidance and dissemination of occupational informa-
tion, and (2) follow-ur studies to determine the relationships between
stated career preferences and actual employment.

The Olson Study (1966)

A follow-up study was conducted of 410 graduates of the class of
1959-60 at the Idaho Falls High School. Mail auestionnaires were used
to contact the graduates, 223 of whom (112 males and 111 females) re-
sponded for a rethrn of 54 per cent. The study had two main purposes:
(1) to investigate the present status of former high school graduates,
and (2) to secure their evaluations and recommendations pertaining to
the effectiveness of the schoolts educational program. Data also were
obtained for analysis from student transcripts.

A fantastic amount of data was collected in the study. An effort
was made to obtain information regarding geographic location, additional
education, family life, employment, earning power, and other areas of
activity in the lives of the students. The graduates were asked to
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evaluate the high school administration, faculty, discipline, physical

features, and other aspects of the high school's educational program.

The results of the study were many and varied. Several data were

compared and frequencies, trends, and other characteristics were noted.

Examples only of the findings can be presented here. Two rather nega-

tive results were: (1) the respondents received very little help from

the high school in securing employment upon graduation, and (2) slight-

ly more than cne-third of the respondents in their written comments

stated that they were not adequately stimulated to learn. Examples of

two findings on the positive side were: (1) the majority of the re-

spondents appraised the high school administration from good to excel-

lent in most areas,, and (2) 200 of the 223 respondents felt that the

high school adequately recognized the students in planning school ac-

tivities.

The instrument developed for this .udy is an excellent example

of a follow-up questionnaire. It was used in the FifieldWatson study

(see above, pages 49-50) as a guide in the construction of their follow-

up instrument. Olson also served as a consultant to Fifield and Watson

during the initial planning stages of their study. A major weakness in

Olson's study was the proliferation of various findings and relation-

ships with few summary statements or efforts to interpret the data. The

reader tends to lose track of earlier material, and it is difficult to

grasp the overall significance of the findings. There also was little

use of statistical treatment, as many data were presented in frequency

form and not even converted into percentages for comparison. Finally,

certain data which might serve as criteria, such as employment experi-

ences and college major fields, were not well developed.

The Rutledge Study (1967)

Dropouts from the Caldwell, Idaho school system during the school

year 1964-65, including the summer of 1964, were the subjects of this

study. An effort was made to determine the extent of the problem (per-

centage of dropouts) and :actors leading up to and characterizing drop-

out behavior. Data were obtained from four sources: (1) a question-

naire sent to the dropouts, (2) a form completed by the teachers of the

dropouts, (3) the dropout's school file, and (4) some interviews with

the dropout, his family, or others who knew him. This is a good ex-

ample of a study in which data were gathered from a variety of sources.

School counselors contributed interview information obtained from sev-

eral dropouts at the time they left school. There were 42 dropouts dur-

ing the year, which was a rate of 3.2 per cent. Only about half of

these returned questionnaires, but fairly complete data were available

from other sources.

The results were analyzed fairly extensively, and several com-

parisons were made with the results obtained in similar studies in Idaho

and elsewhere. This also makes the study an exemplary one in regard to

the types of data collected and the comparisons which followed. Indi-

vidual case studies were included to give more meaning to the general
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findings. One salient finding was that 9 of the 42 dropouts were try-
ing to finish their schooling. Certain distinguishing characteristics
of the dropouts were: (1) average levels and ranges of IQ and achieve-
ment scores, (2) predominance of girls who had quit to marry, (3) a ma-
jority of over-age students, and (4) the high percentage of broken homes
of the dropouts. The small number of cases indicates that the findings
should be interpreted cautiously.

The Scharf Study (l'i66)

Since counselors are perhaps the most logical users of instru-
ments for vocational guidance, selection, and placements the selection
of counselors themselves is a very timely and worthwhile topic for study
and research. Scharf undertook to develop a counselor selection scale
which would differentiate counselors as a group from persons in other
educational positions. The rationale upon which the study was predi-
cated was that counselors possess qualities which other educators either
do not possess, or possess to some degree less than counselors. It was
assumed further that this difference in counselors would express itself
as a kind of "guidance-mindedness" and that this quality was amenable
to measurement. Scharf patterned his study after an earlier study com-
pleted in 1947 by his major professor (Dr. Eugene Giles, formerly Pro-
fessor of Psychology, University of Idaho) as a doctoral 14hesis at the
University of Washington, Seattle.

The instruments were assembled and administered to samples of
educators in Idaho, Montana, Nevada, Oregon, Washingtor), a2d Wyoming.
The measurement battery was composed of both commercially available in
struments and others privately developed. The components were the
Allport-Vernon-Lindzey Study of Values; an interest inventory developed
by Giles in his earlier study; the California Test of Interests and
Activities, part of the California Test of Personality; and a Word Pref-
erence Test developed by the investigator. A preliminary administration
was conducted on 42 educators attending a summer session at the Univer-
sity of Idaho. The purpose was to refine the instrument. The final
sample contained educators holding seven different types of educational
positions, under the three main titles of Guidance, Administration, and
Teaching. The battery was mailed to a potential sample of 210, but only
82, or 39 per cent, were returned.

Individual item responses were analyzed and compared for the
seven groups of educators, using the chi-square technique. It was found
that 20 of the 96 questions composing the final battery were answered
differently by the groups studied to yield significant chi-squares be-
yond the .05 level. The counselors were shown to be significantly dif-
ferent on 10 of the 20 questions compared with more than 2 of the other
7 groups. The remaining 10 questions differentiated the counselors, but
less clearly.

Scharf has shown that counselors can be differentiated from per-
sons in other educational spe:.ialties. His samples were very small, and
this he readily admits. It is very interesting to note that the same
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year Scharf completed his study, the Kuder Occupational Interest Survey,
Form DD was published (Kuder, 1966, pp. 44-46) which included scales for
both men and women for Counselor, High School. Tha men's scale was
based on 200 cases, and the women's on 250 cases, all of whom were mem-
bers of the American Personnel and Guidance Association. Scharf thus
has a commercially developed instrument with which he can compare the
results of any further studies he may complete with his battery. He
may be able to make a significant contribution to counselor selection,
but much more research will be needed than is reflected in his doctoral
thesis.

The Sorensen Study (1967)

The major purpose of this study was to determine the present oc-
cupational status of vocational agriculture graduates during the period
1956 through 1965. High school graduates during 1956, 1957, 1959, 1961,
1963, and 1965 were selected for study. During these years, 69 voca-
tional agriculture departments existed in Idaho. A simple questionnaire
was prepared and sent, not to the students, but to the school depart-
ments. A total of 61 out of 69 responded, which Sorensen interpreted
as an 88 per cent return. The results pertained to 2,617 students, but
there is no indication of the total student population.

The occupations reported for the graduates were assigned to 10
broad categories, with the following result:

Occupation Number of Persons Percentaat

Full-time farming 422 16.13
Part-time farming 38 1.45
Agri-business 403 15.39
Non-farm 627 23.96
College 573 21.89

Armed forces 251 9.60
Missionaries 70 2.67
Deceased 31 1.19
Unemployed 16 0.61
Unknown 186 7.11

Totals 2,617 100.00

The above figures and percentages were presented in Sorensen's Table 1
(1967, p. 21).

The 'writer was not very pleased with this study for several rea-
sons. Sorensen states that about 58 per cent of the vocational gradu-
ates were engaged in farming or other agricultural pursuits. This is
inconsistent with the above figures; the first three entries total 33
per cent, not 58 per cent. The 33 per cent figure is comparable to the
results of another study cited in this chapter (see McEwen, pages 59-60).
Only the highly selected group of State Farmer recipients studied by
Holmquist (see above, page 53) had more than half engaged in the broad
field of agriculture (48 per cent in farming and another 18 per cent in
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agriculturally-related jobs). The decision to send questionnaires to
vocational agriculture departments is questionable. The accuracy of the
results obtained were dependent upon how closely the departments had fol-
lowed former graduates. Sorensen also made several recommendations for
curriculum revisions in his discussion section which do not seem to be
derived from his data. This study had some potential for yielding use-
ful information, but certain of the assumptions made and the way the data
were treated and presented render it unsuitable for any serious conclu-
sions.

The Stewart Study 11.961)3_

The major part of this study was conducted in the state of
California. Students from one Hawaiian community college and from five
post-secondary area vocational schools in Idaho also participated in the
study. The latter portion of the study was sponsored by the staff of
the Idaho State Occupational Research Unit, University of Idaho. The

investigator and his associates at the University of California, Berkeley
developed a new instrument to measure interests, named the Interest
Assessment Scales (IAS), which yielded measures on eight separate test
scales: adventure, order, influencing others, nurturance, concrete
means, written expression, abstract ideas, and aesthetic. Another in-
strument, the Omnibus Personality Inventory (OPI), also was used in the
study, and yielded the following seven measures: autonomy, complexity,
estheticism, impulse expression, social introversion, thinking intro-
version, and theoretical orientation. The two instruments were admin-
istered to California students in 43 vocational curricula, graduates of
a number of the vocational curricula who had entered a job related to

their training, and a small group of apprentices. Additional samples,
as indicated above, were obtained in Hawaii and Idaho. Data analyses,

were performed using two powerful statistical methods, namely, stepwise
multiple discriminant analysis and multivariate analysis of variance.

Since the Idaho portion of the study is of most interest here,
some additional detail is needed. It was necessary in Idaho to admin-
ister a different form of the OPI which yielded scores on 14 instead of
7 scales. The additional scales were as follows: religious orientation,
personal integration, anxiety level, altruism, practical outlook, mascu-
linity-femininity, and response bias. The OPI was administered to 719
Idaho subjects; due to losses encountered during scoring and for other
reasons, only 463 subjects had complete results on the IAS. The analy-
ses involving performance on the OPI were based on 17 vocational cur-
ricula, whereas the number was reduced to 14 for the IAS analyses.

The instruments both discriminated significantly between voca-
tional curricular groups in all three states. The IAS was found superi-
or in this respect to the OPI. The IAS results in Idaho, subjected to
a stepwise multiple discriminant analysis, correctly classified from 0
to 50 per cent of the subjects into their respective curricular groups.
Overall, 24 per cent of the subjects were correctly classified. A multi-
variate analysis of variance of the IAS results indicated that the cur-
ricular groups differed in the factor structure underlying their scores.
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The results also revealed significant discriminations between the voca-
tional curricular groups. The OPI results were similarly analyzed. The
discriminant analyses correctly classified from 0 to 75 per cent of the
subjects, but overall only 18 per cent were correctly classified. The
multivariate analyses of variance were roughly similar to the results
obtained for the IAS. The percentages correctly classified in Idaho
were lower than in the other two states (California and Hawaii).

This study was designed and executed better than any similar
study that has come to the attention of the writer. It is a prime ex-
ample of a study concerned with group membership, as opposed to pre-
dictions of success within a group (Cf. Chapter I, pages 5-7). Perhaps
the relatively low percentages of subjects correctly classified in the
Idaho portion of the study reflects the rapid growth of vocational edu-
cation in this state in recent years. Both the course content and ad-
mission procedures in various vocational curricula may have been more
subject to change and thus less likely to yield groups of subjects with
similar interest and personality patterns. Perhaps the main weakness
of this study is its complexity. It takes a tremendous amount of re-
search and statistical knowledge just to read the report with under-
standing. Moreover, the results obtained from the statistical analy-
ses are not readily converted into useful predictions as is possible
in a regression equation derived from correlation studies. The IAS,
particularly, is very difficult to score, and is still in the experi-
mental stage. Although the study may be considered a landmark in re-
search concerned with vocational students, much additional development
is needed before similar results can be put to common use in vocational
counseling, selection, and placement.

The Williamson Study 11964),

A variety of instruments has been developed to measure interests.
Williamson tried a new approach, and tested the hypothesis that an in-
dividual's interests can be determined by his selection of definitions
of words which relate to his interests. It was postulated that indi-
viduals would tend to select a specific definition for a word in prefer-
ence to other possible definitions depending upon his unique interests.
A special instrument was developed by selecting 765 words from the
8,000-word level or below in Thorndike's list of the 20,000 most fre-
quently used words. Four definitions were written for each word from
the Funk and Wagnalls dictionary. The testees were instructed to se-
lect only one definition per word with which they were most familiar o:
used the most.

The completed instrument was administered to four cri4-erjon
groups specifically chosen for the study to be relatively homogeneous
as well as different from each other. These were: 20 agricultural
instructors in public high schools, 14 electrical and chemical engin-
eers, 20 elementary teachers in public schools, and 12 senior law stu-
dents at the University of Idaho. The four criterion groups composed
six paired groups, each of which was compared on their responses to
each word. A binomial approach was used which compared the percentage



responses to each of the four alternative definitions. The results in-

dicated that 125 of the 765 words discriminated significantly one or
more of the criterion groups from at least one other group. The hypo-

thesis thus was sustained. This was a creative and fairly sophisticated
study. The real test of this approach is whether it will prove superi-
or to instruments like the Strong or Kuder, or if it will yield useful

information not presently available from other instruments.

The Witty Study (1962)

This study grew out of a desire, on the part of the author, to
increase student motivation in English classes in high school. It was

felt that this could be achieved by finding concrete evidence of the
need for English competencies in various institutions of higher learn-
ing and also in local business firms employing workers at the sub-bac-
calauraate level. That portion of the study dealing with higher educa-
tional institutions was based primarily on an analysis of college cata-
logs for a 20 per cent sample taken from the 1956 Educational Directory.
The results left little doubt that English is a key subject not only for
coileg6 entrance but also for progress through a variety of college
fields of study. For example, no matter what else he studies, a stu-
dent could expect English to be a part of at least the first two years
of his college career.

The second major portion of the study was concerned with local
business establishments in Boise, Nampa, and Caldwell and vicinity. A
questionnaire was developed which posed such questions as numbers em-
ployed, hiring policies, and several questions pertaining specifically
to needs and requirements for English competencies. The questionnaires

were mailed to 136 business firms obtained from the Employment Security

Agency (now the Department of Employment). These firms employed 75 per
cent of the workers in the Boise valley. Questionnaires were returned
by 112 firms, or 82.4 per cent, of which 111 were used for analysis.

The results tended to support the importance of English in work
performance. Two salient findings were (1) one businessman in four be-

lieved that English grades were the most significant of all grades in
measuring potential ability to handle the job, and (2) a student seek-
ing employment in these establishments could anticipate that one busi-
nessman out of two would expect him or her to have completed four years
of English. Witty points out, however, that such findinac! are difficult
to interpret, as hiring requirements and procedures did not seem to be

designed to check very closely on achievement or proficiency in English.

A study of this type can yield useful information in that some
effort was made to get documented evidence of the need for English com-
petence both at the college level and in the "ordinary" world of work.
Too often courses are taught with little more than educated guesses as
to their importance in later work activities. The questionnaire sent
to employers was fairly simple, but might be used as a starting point
toward something better. Witty herself found that the general questions
asked, which pertained to many different jobs, caused the respondents
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some difficulty :1L completing the form. Future studies might focus on
individual jobs, and personal interviews might be used to advantage.
The employees who do the work also should have an opportunity to iden-
tify educational courses and experiences that helped prepare them for
their jobs. Witty assumed that having some documented evidence of the
need for English would result in increased student motivation. This
might work with some students, but the manner of presentation in the
classroom, and other factors, probably would be the key to motivating
several other students.

The Young Study 112651

A single study among those reviewed was concerned with develop-
ment of achievement tests for electronics. Young developed his tests
using subjects in California, but the work was completed as a thesis at
an Idaho institution. The methods used, and the instruments developed,
might be used in local studies. Multiple choice tests were developed
for three subject matter areas in electronics: basic electricity, shop
practices, and vacuum tube theory. The tests were administered to 51
students entering the electronics program at California State College,
Long Beach, and to 113 fourth semester students in five junior colleges.
Refined methods of item analysis were applied to the instruments. There
also were considerations of adequacy of item sampling, reliability, ex-
ternal and internal validity, and difficulty. However, no validation
studies were conducted. The principle use suggested was as additional
data for counseling entering students.

These certainly are not finished instruments, as Young is quick
to point out. He also recommends validation studies using a predictive
validation design. A project of this type in Idaho area vocational
schools which offer electronics programs might be worthwhile. Young
used several sources to develop his instruments, such as radio operator
license exams, textbooks, and teacher-made tests. The resulting instru-
ments might be useful as achievement and evaluation instruments. On the
other hand, the big question is whether all of the necessary effort and
expense wild produce a set of measuring instruments that would improve
the predic'ions which could be obtained from existing commercially avail-
able tests. There also might be a tendency to develop local achievement
type tests which would need frequent revision to keep abreast of new de-
velopments. The resulting expense might outweigh the usefulness of the
instruments.

DISCUSSION, SUMMARY, AND CONCLUSIONS

Discussion

Certain general characteristics of the 31 studies presented in
the preceding section are of interest. The vast majority were research
projects conducted as part of the requirements for a graduate college
degree. There were 3 masters papers, 19 masters theses, and 4 doctoral
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theses; the remaining 5 studies were sponsored by private individuals
or by schools or other organizations. The decision to include studies
using some type of privately developed questionnaires increased consid-
erably the number of studies cited. There were 16 studies based on
questionnaire results, and an additional 5 which had some type of pri-
vately developed testing instrument. The remaining 10 studies either
utilized a commercially developed testing instrument, or this in combi-
nation with a privately developed instrument.

Graduate research projects related to degree programs have sev-
eral obvious advantages. One example is that they tend to be good
sources of research findings that reflect "ground breaking" in new field:
of inquiry. A second example is that most research papers and theses
reflect a respectable amount of research expertise; care in the analysis,
presentation, and interpretation of data; and a written report that pre-
sents a rounded picture of what was accomplished, and the results ob-
tained. There are, of course, too many exceptions, which leads to a
discussion of some important negatives. Fir , graduate student re-
search tends to be individual. One study thus is difficult to compare
with another. True, there were several studies in the preceding sec-
tion concerned with such broad topics or fields as agriculture, valida-
tion of psychological tests, and student follow-up, but the designs,
samples, etc. differ to the extent that the results usually are not com-
parable or additive from one study to another. Second, graduate stu-
dents serve several masters during their research in the form of the
major professor and committee members. This affects the kinds of data
and problems which may be selected, and these may not provide direct
answers to immediate practical problems. More private research, or re-
search by organizations and agencies, directed toward problems common
to Idaho, is definitely needed.

Despite their differences in design, the four studies which uti-
lized the General Aptitude Test Battery (GATB) yielded results which are
important to the overall purpose of the present report. The study by
Burke (see pages 44-46) was most similar to those conducted by the writ-
er and reported in Chapter III. Burke's results are more similar to
those obtained for electronics students at Boise State College than at
Idaho State University (see Tables V and VI, pages 30 and 34, respect-
ively). Once again, there are sufficiently large differences in the
predictive value of individual aptitude factors to justify separate
validation studies. The correlations obtained by Burke are not high,
and the multiple correlation of .411 is below the .45 level adopted by
the writ,)r as a minimum for practical prediction. The study by McHugh
(see pages 60-61) was based on a division of the trainees into success-
ful and unsuccessful groups. Different criteria, and the use of correla-
tion techniques rather than the discriminant function, might produce a
better and more productive research design.

The remaining two studies by Loudermilk (see pages 57-59) and
Meyerhoeffer (see pages 61-62) are of interest because they included
other instruments in addition to the GATB. Combined with the results
obtained at Boise State College (see Table IV, page 29), it is evident
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that other predictors should be combined with the GATB in research stud-
ies. Reading tests, personality inventories, measures of motivation,
biographical information, and other measures may account for additional
criterion variance which is not predicted by the GATB factors. Another
important consideration is that the GATB is a factored aptitude battery.
Instruments which are relatively pure factorially tend to be less use-
ful as predictors of practical criteria than more complex tests (Michael
1958; Loudermilk, 1966). The only logical conclusion is that experi-
mental test batteries should contain a wide variety of instruments and
not just the GATB or a similar battery of aptitude tests.

Summary

This chapter has presented resumes and critical appraisals of 31
separate research studies in Idaho. The vast majority of the studies
reviewed were completed as part of the degree requirements by graduate
students in institutions of higher learning. Studies using question-
naires and testing instruments privately developed accounted for more
than half of those peviewed. A need was identified for research to be
completed by private individuals and organizations which is not influ-
enced by the rigid requirements of a graduate research paper or thesis.
A few studies were found which revealed that the General Aptitude Test
Battery needs to be supplemented by other types of tests which likely
will improve predictions. Generally speaking, the studies cited were
exemplary, but several weaknesses were found which should be corrected
to improve future research studies.

Conclusions

At the beginning of this chapter, the writer made it clear that
there would be an intentional emphasis on criticisms of the studies re-
viewed. This also will be true of the conclusions which follow, at
least in regard to space allocations. Perhaps the reader should give
about as much weight to the first conclusion alone as he does to all of
the rest which follow. Once again it may be stated that the writer's
intention is to promote better research through a critical appraisal of
the work completed to date.

Based on the contents of this chapter, and appropriate references
to earlier chapters, the following conclusions may be stated:

--The research studies reviewed generally reflect considerable research
expertise, care in design and analysis, and adequate attention to tab-
ular, graphic, and written presentations of the results.

--The vast majority of research studies in Idaho relating to vocational
guidance, selection, and placement have been graduate research proj-
ects in institutions of higher learning. While thesis research has
definite values, there is a need for studies by individuals, agencies,
and organizations which can focus more on existing practical problems.

--The General Aptitude Test Battery has potential value as an instrument
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for vocational guidance, selection, and placement. It may, however,
be equaled or exceeded by other instruments in a number of studies,
and therefore should not be the sole component of an experimental bait-
tery of tests.

--None of the research studies reviewed were entirely free of certain
weaknesses which could be improved upon in future studies. This writ-
er concluded that the following were sufficiently important to deserve
a separate listing under this general conclusion (no order of impor-
ance or frequency is intended).

a. Several instruments were developed privately by different inves-
tigators and were used as the means to collect data. Perhaps the
best justification for this procedure is that no instrument avail-
able cra be used to fulfill the objectives of the study. Some
studies, however, included the development of an instrument which
resembled commercially available instruments, or were in.ended as
"new" measures in an area already characterized by significant
quantities of research. The latter type of study has made no real
contribution to research knowledge unless rIt can be demonstrated
that the instrument is at least as good as, or better than, in-
struments already available.

b. Verbal responses only to several instruments, or different parts
of a single instrument, constitute the only data in much of the
research completed. Data derived from actual behavior are prefer-
able as bases from which conclusions may be drawn.

c. Instruments which are used to collect data relatively limited in
scope are sometimes considered as measures of concepts which are
so complex that the instrument really can yield only a few corre-
lates of the concept. A good case in point is the "self concept"
in vocational choice theory. Since the vocational self concept
is interpreted by many writers as virtually synonymous with the
total personality, it is highly presumptuous to attempt to meas-
ure the self concept with anything less extensive than a complete
personality assessment battery.

d. Too many studies were characterized by "raw empiricism." That is,
results were presented willy nilly with no attempt to relate them
to some theory, or even some logical design or framework which
would order the results and facilitate interpretation. A related
weakness in some studies was the tendency merely to present tables
of data without adequate discussion and interpretation of the
results.

e. There was a definite need for more refined statistical analyses.
Most of the questionnaire studies were characterized by nothing
more profound than the conversion of frequencies into percentages.
Certain simple significance tests, and, where indicated, more com-
plex statistical analyses, would have improved several studies.
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f. Small samples were all too frequent in the studies cited. It

would seem that, the smaller the sample, the more certain the re-
searcher should be that the cases chosen are representative of the
population being studied. Return rates on cuestionnaires also are
pertinent here. Results from studies with returns below 50 per
cent should not be reported unless it can be demonstrated that the
respondents are not a biased group.

g. Several of the privately developed instruments contained "open-
ended" questions. This is desirable in many ways, as it affords
the respondent an opportunity to include pertinent information
that might be omitted or obscured in a more structured instrument.
It was evident in several studies, however, that a lack of struc-
ture in the instrument yielded almost a hodge-podge of responses
which were difficult to interpret. Such data can be handled in
a meaningful fashion, but it requires a carefully constructed de-
sign or rationale for their treatment and interpretation.

h. The test validation studies were not always free from prior stu-
dent selection based on the same measures. Selection testing
tends to rule out certain cases who otherwise might enroll in a
vocational study program. This in turn tends to restrict the
range of performance on the testing instrument and thus attenuate
the correlation between test performance and training criteria.

A real need exists for criterion selection and development. Grade
point averages and graduation versus non-graduation from educa-
tional programs have been almost too common in research studies.
Career patterns, job satisfaction, interpersonal skill develop-
ment, and occupational level are a few examples of criteria which
might be developed and used in future studies.

. More attention should be given to the basis for rejection of an
experimental hypothesis. This is more involved than the familiar
levels of significance adopted for hypothesis testing. For ex-
ample, hypotheses in null form may be tested by significance tests
for two groups compared on, say, 30 variables. A certain small
number of significant differences might be expected to occur by
chance. It seems evident that a null hypothesis could be rejected
more convincingly if all 30 variables showed significant differ-
ences as compared with rejection based on a half dozen or less
significant differences. The basis for rejection of the null hy-
pothesis in such cases should be carefully worked out and stated
in advance. Differrat statistical techniques also might be ap-
plied which are more suitable than, say, a t test of significance.

k. A few of the designs could be "tightened up" to advantage. Cer-
tain questions posed at the beginning of a study, and particularly
certain theoretical propositions, were so general that consider-
able ambiguity was present in the design. General or ambiguous
questions should be avoided, and theoretical propositions also if
they cannot be reduced to reasonably precise statements which are
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amenable to testing and interpretation.

1. Statistical analyses should be relevant to the overall research
design. A few studies were predicated on statistical analyses so
complex that one suspects they were chosen to impress certain col-
leagues rather than to treat the available data. Moreover, sta-
tistics should be no more complex than are warranted by the na-
ture and precision of the data to which they are applied.

m. Data collected for research studies should be as accurate as pos-
sible. This mainly involves getting as near as possible to the
primary source. For example, student data should be collected
from the students, not from their insttuctors, unless it can be
demonstrated that the latter have the information sought or if the
design specifically calls for information which logically should
be supplied by instructional personnel. A related concern is that
questions developed to elicit certain data should not be "slanted"
toward a group or conceptual area being studied unless this is a
logical part of the overall design.

n. Research performed on a selected sample should be repeated, if
possible, on other samples. A sample of school dropouts, for ex-
ample, may have numerous characteristics which are common to a
high percentage of their members. Comparisons with "normal"
groups, however, may reveal that several of the characteristics
are common across several groups and thus of little value as in-
dexes of group membership. This also includes the necessity of
cross validation in test prediction studies.

o. Research studies need to be planned over a period of time which
include plans and arrangements for the recording and collection
of data. Too many studies were conceived after data had been col-
lected and assembled in school, employment, or other records.
Research studies based on data already collected (possibly except-
ing certain arrangements like formal data banks) often must be
altered and/or curtailed to conform to the existing data.



CHAPTER V

NATIONAL DEVELOPEENTS IN VOCATIONAL APPRAISAL

At this point we have completed a review of research directly re-

lated to student appraisal in vocational-technical education programs in

Idaho. The main task which remains, and which is completed in the next,

and final, chapter is to attempt a synthesis of the material presented.

There remains, however, the need for a brief review of certain major de-

velopments outside Idaho which have a bearing on further progress in the

construction, validation, and use of instruments for vocational appraisal

This field is vast, needless to say, and the writer hesitated even

to include the present chapter for fear that he could not really do jus-

tice to so vast a body of knowledge. The decision reached was to adopt

a "spotlight technique" which would focus on a few significant studies,

and reviews which summarize vast segments of the literature. Conclusions

were drawn which seemed to this writer to be supported by research on the

national scene, and which form an important backdrop for continued ef-

forts in Idaho. The studies and reviews chosen divided logically into

four main sections entitled Historical Perspective, Recent Studies and

Reviews, Career Choice and Development Theory, and Computerized Informa-

tion Systems.

HISTORICAL PERSPECTIVE

Test validation studies pertaining to various occupations began

early in the present century. Dorcus and Jones (1950) reviewed this

literature up to around 1950, and issued the results as the Handbook of

Employee Selections These authors set up several criteria to evaluate

the studies reviewed. It is a sad commentary on the quality of report-

ing and research during this period that only 427 references of more than

2,100 examined met the criteria of minimum adequacy and thus were in-

cluded in their Handbook.

Ghiselli (1949, 1955, 1966) also became interested in a review of

occupational validities for a wide variety of tests and similar instru-

ments. Whereas Dorcus and Jones were content with the presentation of

several individual studies, Ghiselli performed several integrations and

analyses of his reviews. For example, his division of the studies into

those using training criteria as opposed to proficiency criteria, the

presentation of ranges of validity coefficients in different studies with

the same type of instrument, and classification according to the Diction -

ar of Occupational Titles make the results much more meaningful and use-

ful for research and practical applications.

Patterson (1956) performed a useful service when he surveyed the

literature for tests which predicted success in trade or vocational

school courses. He presented the results of each study in brief
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narrative form, and followed this with a summary statement of the types
of tests which should compose a vocational prediction battery.

Super (1949) and Super and Crites (1962) have reviewed the liter-
ature on vocational appraisal elid have presented the results in yet an-
other way in book form, Different broad types of tests are discussed,
along with the evidence and methods for their use in guidance, selection,
and placement.

The testing field has grown to vast proportions from rather meager
beginnings early in the present century. Anyone "worth his salt" as an
administrate,r and user of tests is familiar with the Mental Measurements
Yearbook5 (Burns, 1965; 1959, and other editions) and general books on
testing by such noted authors as Cronbach (1960) and Anastasi (1968).
Professional journals are another source of valuable information concern-
ing tests and their use. Two excellent examples are the Validity Informa
tion Exchange published in Personnel Psychology, and the Validity Studies
Section of Educational and Psychological Measurement.

The staff of the State Occupational Research Unit (1966) used most
of the foregoing references, and others, in an earlier study to determine
what types of tests should be included in an experimental testing battery
for use in Idaho. The results of the review indicated that at least 10
broad types of tests might be used in test validation studies (1966, p.
29). Certain references were cited which revealed the necessity of local
studies, rather than the use of tests validated in settings different
from those in which they are to be used.

RECENT STUDIES AND REVIEWS

During the present decade, there has been a significant increase
in research and publications pertaining to the world of work. Vocational
guidance again has become fashionable. Perhaps the major incentive for
this increased attention to the vocational area has been Federal legis-
lation such as the Manpower Development and Training Act, the Vocational
Education Act of 1963, and the 1968 Amendments to the latter Act. A few
important studies which have appeared recently are cited in the para-
graphs which follow.

The study by Stewart (1968), in which Idaho students were involved
already has been cited in the preceding chapter (see pages 47-68). The
interest and personality patterns of vocational students and trainees is
an area which deserves careful study.

A review study by Prediger, et al. (1968) followed the tradition
of earlier reviews such as those by Dorcus and Jones and Ghiselli (see
preceding section). Prediger and his associates were interested in pre-
dictors of success in high school level vocational programs. Their re-
view, covering the period 1954-1967, included over 1,200 correlations re-
ported in 38 studies. The results were summarized for 10 predictor
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categories and 11 vocational program areas. The major findings were that
(1) there was considerable variation in the level of correlation obtained
for a given predictor within a given Vocational area, (2) the predict-
ability of success was much greater in some vocational areas than in
others, (3) the predictability of grades was higher for girls than for
boys, (4) the effectiveness of a given predictor varied from one voca-
tional area to another, (5) the verbal IQ should not be used as the sole
predictor in vocational studies, and (6) perceptual speed and accuracy
tests and dexterity tests appeared to contribute very little to the pre-
diction of success (excluding possible exceptions with specially con-
structed tests).

An extensive and very important study concerned specifically with
vocational students is entitled Project Mini-Score. Conceived in 1965
and funded by a grant from the U.S. Office of Education, the project was
designed to obtain comprehensive test and personal data on all applicant:
to the area vocational-technical schools of Minnesota. The data collecte
will be validated on criteria for successful students who have completed
training programs, and have then taken a job in the field, or a closely
related field, for which trained. The test instruments included the
General Aptitude Test Battery Form B (written portions only), the Minne-
sota Vocational Interest Inventory, the Minnesota Importance Question-
naire, the Vocational Development Inventory, and the Minnesota Scholastic
Aptitude Test. The first major report of the project contains distribu-
tions of scores on the GATB for students who have graduated from various
vocational programs (Pucel & Nelson, 1969).

Most readers of this report will be familiar with Project Talent,
directed by Dr. John C. Flanagan and sponsored by the American Institute
for Research and the University of Pittsburgh. The study was launched
in March of 1960 when some 440,000 students in 1,353 public, private, and
parochial secondary schools in all parts of the country were administered
the Project Talent Tests (Flanagan, et al., 1962, p. 14). During the
annual convention of the American Vocational Association in Dallas, Texas
in December of 1968, the writer was privileged to hear Dr. Flanagan (1968
present on a preliminary five-year follow-up of certain students tested
in the twelfth grgde. The means and sigmas on 15 selected tests for
groups planning certain careers five years after graduation were present-
ed in chart form. Only those persons actually employed in the job or who
were training for the job were included in the statistical analyses.
These preliminary data provide some important clues to the various attri-
butes that may lead to success in a variety of work fields--both for men
and women. Further analyses are being completed for each of more than
two hundred occupational groups, which should provide important informa-
tion for local guidance and research programs.

A study completed by Jex (1966) in our neighboring state of Utah
is a good example of research which is needed for local programs. A
series of tables were constructed to predict academic performance beyond
high school. The predictions were presented in the form of grade point
averages rather than expectancies. Jex found +Ilat the high school grade
point average and an average achievement test score usually combined to
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yield multiple correlations with college scholarship in the range of .60
and into the .70 range. The high school grade point tended to be the
best predictor. Little success was found in adding more or different
kinds of predictors. Another important finding was that first-quarter
college average w9ps a better predictor of graduation from college than
any other previous data from the high school record, thus suggesting
that predictions could be placed on a continuing basis as the student
progresses through school. Of most interest for the present report are
predictions reported for various trade-technical curricula. Multiple
correlations for the latter ranged from .50 to .73, all of which are
above the minimum of .45 set by the writer of this report for practical
predictions.

A study (Miller, 1968) involving h'gh school students in two trade
programs in Connecticut schools is an excellent example of how a test
validation study might be organized and conducted. This was a coopera-
tive effort between the state departments of education in both Connecti-
cut and New York. Trade electricity and trade machine shop were the cur-
ricular areas selected for study, as they were offered in all of the 14
vocational-technical schools in Connecticut. The researcher began with
the organization of a study team of professional consultants, and various
committees assisted to keep the project moving ahead on schedule. The
battery of tests consisted of the Flanagan Aptitude Classification Test,
the Gordon Occupational Check List, the Stanford Achievement Test, the
Primary Mental Abilities Test, and the Gordon Survey of Interpersonal
Values. Criteria were developed specifically for the study in the form
of a written test on technical information and a shop performance test.
The resulting individual correlations were not high, but many were sig-
nificant. Several multiple correlations were above the .45 level, in-
dicating that useful practical results should be forthcoming when the
study is completed. It should serve as a useful model for similar stud-
ies in other states.

CAREER CHOICE AND DEVELOPMaTT THEORY

A very significant development during the last two decades is the
appearance of a number of theories to account for the choice of a career
and subsequent developments which form an individual career pattern or
work history. One author (Borow, 1959) points out that, following World
War II, there was real cause to doubt whether occupational psychology
as a branch of behavioral science would survive. The fact that correla-
tions were seldom higher than .60 (an observation which still seems to
hold more than two decades later!) probably discouraged many researchers
from expending additional efforts to improve predictions. Efforts to
reduce the error variance present in occupational prediction studies,
and other reasons, prompted the development of a number of theories to
account for career choice and development.

The writer was very interested in this area of research more than
a decade ago, and undertook a fairly extensive review of the literature
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early in the present decade (Loudermilk, 1961) which culminated in a re-
search paper. The paper concluded with 11 critical evaluative comments
pertaining to the literature reviewed. Since the writer believes these
are still timely, they are included here:

1. Several of the theories (e.g. vocational interests, Roe's theory,
need theory) seem too restricted or too loosely defined to be useful in
all practical situations.

2. There are many areas in a broad theory of vocational development
(e.g. Holland's) where we have not developed adequate measuring instru-
ments.

3. Many of the instruments used in vocational development research are
experimental instruments, and since the instruments vary so much from
one study to another, results are difficult to compare.

4. The sizes of samples used in several of the research studies seem
so inadequate that little, if any, support justly can be claimed for the
findings reported.

5. Many of the empirical studies support hypotheses only on the basis
of significant group differences. For individual counseling, such data
might be meaningless.

6. The vast majority of all studies were made on students with voca-
tional choice represented either by curricular choice, or merely by ver-
bal expressions of students. Studies of workers choosing, and engaged
in, actual occupations are needed.

7. Some of the studies have been supported by financial grants of one
kind or another and are quite extensive; consequently, persons in doc-
toral research programs have difficulty in arranging studies which really
seem worthwhile by comparison.

8. Many of the study techniques and statistical analyses may prove so
expensive that they never will be available for common usage by coun-
selors in the field.

9. There has been relatively little study of occupational choice at the
lower occupational levels--for example, below the level of skilled occu-
pations.

10. In many studies, when hypothesized results are not obtained, one
almost gets tired of the profusion of apologies on the part of the re-
searcher, as he tries to show why his study failed to yield expected re-
sults. In many, it would perhaps be more surprising if the results were
significant.

11. Some theory builders, when studies of their theories fail to yield
supporting results, will go to great pains to discredit the study. And
yet they will not hesitate to point out any part of the same study which
supports their theory.

The intervening years have improved the picture considerably as
more research has accumulated, and several of the theorists have been
able to rework their theoretical formulations and make them more amenable
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to experiments? test. Recent developments have been ably presented and
evaluated by Osipow (1968). He examined seven major viewpoints concern-
ing the process of vocational decision making and subsequent career be-
havior. This writer gained several impressions from Osipow's work which
bear directly on the main theme of the present report which is concerned
with vocational guidance, selection, and placement. Regarding guidance,
the theories are not sufficiently specific to enable a counselor to as-
sist a client to make a specific choice. Only general predictions with-
in fairly broad fields and levels of work seem possible at this stage of
development. Their utility for selection and placement in specific train
ing programs is limited further in that little attention is given to the
role of aptitudes. The difficulties encountered in collecting good data,
and the lack of good instruments, renders these theoretical approaches
less effective than the more traditional forms of psychological testing.
This writer believes that the theories give the counselor or user of
tests a good conceptual framework, but until they are developed further
and experimentally tested in a variety of situations, the use of more
familiar testing instruments and research designs will yield the best re-
suns for practical use in Idaho's vocational-technical education system.

COMPUTERIZED INFORMATION SYSTEMS

The increased availability and use of electronic computers in re-
cent years have resulted in their adaptation to programs of counseling
and guidance. It is interesting that computerized vocational guidance
was conceived and demonstrated more than 40 years ago by Hull (1925),

but apparently his work was more than a quarter of a century ahead of
its time. More recently, Cattell (1965) discussed a number of uses for
the computer in addition to such standard functions as rapid test scor-
ing, and the derivation of precise, easily storable descriptive records
and standardized scores and profiles. A major concern is that the com-
puter will be used to discover scientific psychological laws and derive
predictions based upon these and others already established from previous
research.

Loughary, et al. (1966) demonstrated how counseling processes and
outcomes could be computerized for educational counseling with ninth
grade students. Their study revealed that man-machine systems can be
devised which have potential for improving the services rendered by pro-
fessional counselors.

Computerized information systems specifically designed for voca-
tional guidance have been developed. A prototype system was developed
in the Department of Vocational Education at the Pennsylvania State Uni-
versity (Impellitteri, 1967). The computer is used to store up-to-date
information about selected occupations, and to present the stored infor-
mation to ninth grade students via typewriter printout, tape recordings,
and slide projections. The presentation is selective; for example, the
information presented to a student is based on his profile on the Gen-
eral Aptitude Test Battery. A more elaborate system is being developed
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at Harvard University (Tiedeman, et al., 1967; 1968).

Computerized vocational information currently is available to
students in the Willowbrook High School, Villa Park, Illinois (Harris,

1968). The writer was privileged to hear Miss Harris present on this
system at the National Conference of Research Coordinating Unit person-
nel during March, 1969 in Salt Lake City, Utah. The whole system is in-
tegrated with the guidance program of the school. Still another comput-
erized information system in New York state is described by Minor, et
al. (1969).

DISCUSSION, SUMMARY, AND CONCLUSIONS

Discussion

The studies and reviews cited in the first two sections of this
chapter reveal a long history of research pertaining to the vocational
area. This brings us to the current scene with a vast storehouse of
knowledge concerning tests, statistical methods, and most of the other
tools and techniques needed to use tests to improve our understanding,
prediction, and to some extent the control of human behavior as expres-
sed in various occupational pursuits. Perfection, or even near perfec-
tion, certainly has not been reached (Cf. earlier discussion, pp. 1-4).
It seems evident, however, that we know enough about tests, and what
they can and cannot do, that we can use them in ways which will result
in definite improvements in the education and training of students for
the world of work.

Theory construction and theoretical research pertaining to career
choice and development have made a definite contribution to the fields
of vocational psychology and vocational education. If nothing else,
they have ordered an otherwise confusing variety of research findings
into a logical conceptual framework. Another value is that their com-
plexity and lack of specificity generate a healthy humility in many coup
selors who otherwise might tend to oversimplify this important aspect of
the lives of their clients. This is a relatively young field of researcl
activity. Consequently, definitive results supported by empirical in-
vestigations could not be expected at the present time. Future develop-
ments should be well worth watching, and research contributions would
seem to be in order from those who have the necessary interests and com-
petencies.

The electronic computer undoubtedly has tremendous potential as
a tool to improve the breadth and quality of information which may be
used in vocational guidance, selection, and placement. Two very impor-
tant considerations come to mind, however, regarding the development and
use of a computerized information system in Idaho. First, it is neces-
sary to remember the watchword for all users of computers, namely GIGO,
which stands for "garbage in, garbage out." It is the opinion of this
writer, based on several years of research experience in Idaho, that the
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necessary information for a computer based information system is not

available, and is unlikely to be for several years to come. The second

consideration is related to the first, and pertains to the necessity of

continual updating of the computerized information. In view of the

statement just made regarding the lack of initial information for the

system, the additional time and effort required for maintenance of the

system indicates that the chances are slim indeed that Idaho can expect

to develop a computerized information system in the foreseeable future.

Summary

A brief historical sketch has been ',resented of research with in-

struments having potential value for vocational guidance, selection, and

placement. An impressive amount of research has been completed, and sev-

eral publications present reviews, analyses, and integrations of previ-

ous research. A number of very recent studies have been concerned spe-

cifically with the vocational 'area, and indicate that vocational guidanc

and education are receiving increased attention by researchers. Career

choice and development theories were considered, and computerized inf or-

mation systems were briefly discussed. Even though a respectable amount

of research has been completed in the latter two areas, practical appli-

cations in Idaho were not deemed likely in the foreseeable future.

Conclusions

The contents of this chapter and the studies cited seem to sup-

port the following conclusions:

--An impressive body of knowledge pertaining to the use of instruments

for vocational guidance, selection, and placement has been built up

during the present century based on thousands of research studies.

Principles pertaining to appraisal instruments and their use, and the

types of instruments suitable for use in a variety of situations, are
fairly well established.

--There remains the necessity of research with appraisal instruments in

the specific setting in which they are to be used. Subsequent use

should be tempered by an understanding of what the instruments can and

cannot do.

--Due at least in part to recent Federal legislation, vocational guid-

ance and vocational education are respectable fields in which to gen-

erate and conduct research studies. Several recent examples have ap-

peared in the professional literature.

--Two important research developments in recent years are theories of

career choice and development, and the development and use of computer-

ized information systems. Data collection, processing, and analysis
facilities are not, however, sufficiently developed in Idaho to take

advantage of these developments in the foreseeable future.
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CHAPTER VI

SYNTHESIS, SUMMARY, AND CONCLUSIONS

The reader who has covered all of the material in the preceding
five chapters is to be commended for his dedication and persistence.
Others, due to limited reading time, may have turned to this final chap-
ter to get a quick overview of the contents of the report. The present
chapter was written with both types of readers in mind. The reader who
has digested the preceding material will find most of the main topics re-
flected or specifically discussed in the sections which follow. The
reader who begins here, although missing several important details, hope-
fully will get a meaningful overview of the entire report. This chapter
is divided into three main sections, entitled Synthesis, Summary, and
Conclusions.

SYNTHESIS

The point of, view stated at the beginning of this report was that
appraisal instruments of all kinds were to be considered as means tc ac-
complish certain objectives resulting from policy decisions. The writer
also stated two basic premises which were intended to facilitate subse-
quent discussions and presentations. The first premise (see page 4) was
that, if trained personnel and facilities are not available to do a job,
it should not be attempted at all. The second premise (see pages 10-11)
is more specifically related to the relationships observed between vari-
ous predictors and vocational success criteria. The writer adopted a
correlation of .45 as the minimum which should be obtained before one or
more predictors could be considered suitable for guidance, selection,
and placement.

To Test Or Not To Test

We might begin by stating it this way (with due apologies to
Shakespeare): "To test or not to test, that is the question." This is
not, however, the question at all, but rather one question (albeit an
important one) that may be considered after other more important and
basic questions are answered. Perhaps the most basic question of all
is: "What provisions are we to make for the education and employment of
all of our citizens?" As Munsterberg (1913, p. 18) pointed out, this
kind of questim lies outside the sphere of the applied sciences, and
must be answered from ethical, philosophical, or religious bases. One
example of how our democratic ideals have developed is given by Hand
(1958, pp. 42-45), who states that they may be:

. . . inferred from the historical documents which we consider great,
the institutions which we support, the court decisions which we honor,
the laws by which we govern ourselves, the customs to which we sub-
scribe, and the qualities which we celebrate in our heroes and ad-
mire in our fellow citizens. (Hand, 1958, p. 43)
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One ideal that may be derived from these basic sources is the supreme
worth of each human life. If we subscribe to this ideal, vocational
guidance of the best quality should follow naturally. Placement, in the

sense of having the individual receive training and eventual employment
as congruent as possible with his needs, abilities, and interests, also

would be provided without question. Selection, on the other hand, would
not be tolerated if it resulted in the exclusion of several individuals
from educational training and employment opportunities.

The word "ideal" is appropriate in the foregoing discussion for
obvious reasons. Whether we admit it or not, the supreme worth of the
individual and equal rights and opportunities for all are not subscribed
to by all members of our society. Moreover, local circumstances fre-
quently prevent us, however idealistic we may be, from adequately serving
the needs of each individual person. The important point is that only
when more basic questions are considered and answered are we in a posi-
tior to decide whether or not appraisal instruments are to be used. At

one extreme, we may decide that, since tests are not perfect, we will
dispense with them altogether. Needless to say, this does riot constitute
a satisfactory solution to several problems. At the other extreme we
may decide to use tests, recognizing their imperfections, but be willing
to tolerate the errors in judgment which result. This does not consti-
tute a satisfactory solution either, but its justificaUon lies in the
fact that less errors result than in any other method available.

We might consider how decisions are to be made regarding the se-
lection of persons for a work or training situation. The writer has
heard certain individuals claim that they have a right to try any job
they choose, and to attend any kind of institution or training class
they wish. The desirability and possible outcomes of such an arrange-
ment will be bypassed, as it appears unlikely that this kind of "individ-
ual liberty" will be realized to any great extent. A more realistic con-
cern is how decisions are to be reached regarding which individuals will
be selected for a work or training opportunity when applicants exceed
available openings. This ignores, for purposes of discussion, actions
which might be taken to bring the number of applicants and available
openings into a better balance.

The reverse situation--more openings than applicants--obviously
does not call for selection testing (disregarding certain obvious dis-
qualifications, such as paralysis and gross mental deficiency), as prac-
tically everyone who applies is assured of acceptance. Implicit, how-
ever, is the question of whether the individual's choice is the best he
could have made, and what kind--if any--of vocational guidance he re-
ceived prior to arriving at this choice point. Once a group of individ-
uals are chosen for work or training, individual differences and differ-
ing work or training assignments may require decisions regarding place-
ment regardless of whether selection and vocational guidance have been
operative. It is almost axiomatic that many groups of workers or train-
ees differ sufficiently so that different work assignments or different
training methods are desirable. It is evident, therefore, that decision-
making, based on individual appraisals, is potentially a facter in all
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three of the areas of vocational guidance, selection, and placement. At
this point, having considered some rather basic questions and circlAm-
stances which require decision-making, "to test or not to test" emerges
as yet another question which itself is subject to decision-making.

Appraisals Without Tests

If no individual appraisal whatsoever is performed in either vo-
cational guidance or placement, it seems there is only one alternative.
Even though stated in a different context, Holland's (1966, p. 91) state-
ment about sums it up: ". . . the most efficient way to predict voca-
tional choice is simply to ask the person what he wants to be . . . ."

If this is all it amounts to, anyone can perform vocational guidance and
placement (if, indeed, we can properly use the terms), and these function:
have no status whatsoever as a professional activity.

Selection also degenerates into nothing more than a simple game
of chance without appraisal, although matters become a little more com-
plex as we consider this function. In simplest terms, a person selected
for a work position or training course either will succeed or fail. It
has been suggested that we flip a coin; if it turns up heads we select,
and if tails we reject. A little reflection reveals, however, that it
may not be this simple. We may, for example, have 10 times more appli-
cants than we need. In this case a coin flip for each individual would
not be very useful, unless the process was repeated a sufficient number
of times to reduce the pool of applicants. Once we selected a group on
the basis of some chance method like the flip of a coin, the best pre-
diction for any single individual is the average of the group. Rate of
failure, however, may be more important in a practical training or work
situation. If the failure rate was about 16 out of 100, the flip of a
coin might be less informative than the roll of a single die; by prior
arrangeme.t one face would mean l'ejection and the remaining five would
mean acceptance. These schemes probably would not be too useful if the
task at hand was to select 10 good applicants from, say, 100 who applied
for work or training. If only 10 "bodies" were desired, they could be
chosen by an even simpler method such as pointing a finger (and even this
assumes some prior decision, however elementary). Thus, the placement
function also loses any vestige of a professional activity.

All of this discussion thus far may have set the sophisticated
reader to yawning with boredom, but the writer believes it is a neces-
sary basis for the material to follow. Let us, therefore, continue, and
enumerate several types of information, excluding formal test results,
which enable us to make predictions better than chance concerning an in-
dividual's performance in a work or training situation.

Grade point average is probably the best single predictor of per-
formance in further schooling, and is a good predictor in many future
work situations.

Prior work history, as the individual gains experience, provides
a basis for predictions of future work performance.
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Years of schooling completed by the individual correlates substan-
tially with intelligence (Anastasi, 1958; pp. 205-209), which in turn is
a good predictor of many educational and vocational succesft criteria.

Socio-economic status as reflected by the occupation of the fa-
ther indirectly provides evidence of academic and vocational potential.

Self estimates by students as they move from late junior high
school into the senior high school years have predictive value, and per-
haps should be encouraged and cultivated much more than we have been
prone to do in the past, Holland's suggestion that we ask the individual
what he wants to be may make more sense than seemed evident at first.
Strong (1955, p. 186) cited studies of student estimates of their own
test scores and grades which yielded correlations of .60 and higher.
Rothney (1958, pp. 84-86) reported that, of 340 students given interpre-
tations of test scores, about one-fourth seemed to feel that their ex-
pectations were confirmed, and more than half gave favorable responses.Less than 10 per cent gave e regative reaction.

The foregoing types of information, and others which might be de-
veloped, are by no means foolproof as bases for predictions. They do,
however, remove us to some extent from the finger-pointing, coin-flippingand dice-rolling stages. The combination of self estimates by applicants
reflected in their decisions to apply for various occupational trainingand work opportunities, and more or less formalized appraisal methods
used by school officials and employment personnel result in a system thatis workable. The world's work seems to get done and students are edu-cated. A considerable amount of inefficiency and actual waste of human
talent continues to exist, however, which prompts many responsible per-sons to consider still other means, including tests, to effect improve-
ments.

Appraisals With Tests

It is rather surprising that, for a number of years, the belief
persisted that better predictions could be made by intuition and other
individual appraisal information than could be made with a battery of
tests. The writer's experience has been that the "other information"
referred to is frequently not made explicit, and thus may be more intui-tion than anything else. It is even more surprising that so few studies
were completed which compared the accuracy of the two methods. Meehl(1954, p. 119) was able to locate only 16 to 20 studies of this type,and concluded that actuarial methods were approximately equal or superiorto clinical methods in all but one study.

The writer, early in this report (see pages 3-4) took the positionthat tests, properly selected and used, can make a worthwhile contribu-tion to program planning and related activities. Decision making is in-escapable, and many decisions can be enhanced by the proper use of tests.Moreover, they can be compared with other appraisal information in localresearch studies, thus enabling the decision makers to sharpen and com-pare the different factors on which their decisions are based. Ratherthan thinking in terms of tests versus other predictive indexes, all
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types of information may be evaluated and the best chosen as bases for

decision making. Tests should be rejected only after they have been

given a fair chance to prove themselves in research studies, and in ac-
tual practice, not because of ignorance regarding their potential contri-

butions.

The first premise stated by the writer, when applied to the use

of tests, deserves some discussion. Tests vary tremendously in regard
to the expertise required for administration and scoring. Problems sur-

rounding the selection of tests for a given purpose, and their interpre-
tation& are even more complex. Once a testing program is established,
it still requires at least periodic professional supervision. Even care-

fully validated tests may have their predictive relationships altered by
such factors as the following:

a. The mere passage of time may produce changes in the timeliness of
test content, and the characteristics of the student population to
which the tests are administered.

b. Extensive use of tests for selection may alter their predictive
value. Grading systems are somewhat relative, and may change to fit
the students selected. Tests validated on an unselected student
group thus may lose some of their precision when they constitute the

basis for selection.

0. Special treatments, such as remedial reading and special tutoring,
may alter predictive relationships established before such special

treatments were instituted.

d. New teaching personnel, new equipment and shop facilities, and new
subject matter and media may affect correlations between tests and
criteria established at an earlier date.

These are only a few examples which illustrate the need for continuous
study and revision. This kind of responsibility should be specifically
assigned to qualified professional personnel. If this is not done, the
writer suggests that his first premise be given serious consideration:
If trained personnel and facilities are not available to do a job, it
should not be attempted at all.

The second premise regarding the minimum level of correlation
necessary for practical applications of test results also merits a few
final remarks. Early in this report (see pages 5-7) two basic functions
of appraisal instruments were discussed, namely, predictions within
groups and predictions of group membership. The correlation coefficient
is useful for the first type of prediction. Since differential predic-
tions are possible, correlations also have some utility for the second
type of prediction. Predictions of group membership actually are less
well developed, and have depended upon the degree of differentiation
achieved by such instruments as interest inventories. The discriminant
function does not provide a useful method for assigning students to more
than two groups. Perhaps multivariate analysis of variance can be used
as a basis for assigning students and workers to groups which they re-
semble most (Stewart, 1968, p. 171).
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In either case, this writer's premise is that either predictions
or group assignments should be equivalent to a minimum accuracy of 1 in
10 before the tests can be approved for practical use. This is an arbi-
trary choice, needless to say. Some readers may consider it too low,
and possibly others will consider it higher than necessary. The writer
would not argue the point; the crucial question in each case involving
the precision with which tests predict a given criterion is: "Can you
live with it?" The contents of the second and third chapters revealed
that the 10 per cent level of accuracy could not be assumed for the pres-
ent use of the General Aptitude Test Battery. On the other hand, the
fourth and fifth chapters, as well as portions of the second and third
chapters of this report, revealed that predictions exceeding an accuracy
level of 10 per cent would be potentially possible. The necessary fac-
tor is that this capability be developed through the conduct of local
research studies within the state of Idaho.

Outlook In Idaho

The study which culminated in the present report was conceived
during 19669 and about this same time the writer began to lay the ground-
work for later test validation studies. Officials of the Department of
Employment, State of Idaho, were contacted, who agreed to administer all
parts of the General Aptitude Test Battery to students entering the area
vocational schools. This would provide a complete profile for each stu-
dent on +his test battery. During the interim, the Department of Employ-
ment assigned the responsibility of test administration and scoring to
the area schools. The latter, due to limited staff time, have always
had some difficulty in arranging for the collection of test information
and other personal data for entering students. Consequently, complete
test profiles have not been available for each student in all of the
area vocational schools.

A statewide testing program, financed under the National Defense
Education Act, was begun in the all of 1961 in several Idaho secondary
schools. The program consisted of the Differential Aptitude Tests (DAT),
administered in the ninth grade, and the Iowa Tests of Educational De-
velopment (ITED), administered in the eleventh grade. Mr. Kenneth
Armstrong, a doctoral student in guidance and counseling at the Univer-
sity of Idaho, presently is conducting a validation study under a sub-
contract with the State Occupational Research Unit. The study is a com-
parison of the GATB, the DAT, and the ITED as predictors of grade point
averages of students who later graduated from the area vocational schools
Mr. Armstrong also will use the results of the study as his doctoral
thesis. The writer made arrangements with Mr. Elwyn DeLaurier, State
Director of Guidance Services, to maintain a central file of results for
the DAT and ITED so that they will be accessible for future research.
As we go to press, the funding for this statewide testing program may be
discontinued, thus eliminating or curtailing this source of useful test
data

Therefore, the outlook in Idaho for development of a statewide
testing program for vocational students, and related research services,



is not the best at this time. It may be possible to collect useful test
data for students entering post-high school vocational programs from such
sources as the American College Testing Program or the College Entrance
Examination Board. A study directed by Dr. John L. Phillips, Jr., of
Boise State College, Boise culminated about four years ago in a Coun-
selor's Guide to Idaho Colleges (Phillips, 1965). Information was pre-
sented on Idaho colleges, and statistical information based on the ACT
was included which made possible predictions of college grade point av-
erages. The Counselor's Guide is due for revision soon, and the writer
hopes to generate enough validation studies in the vocational schools of
Idaho so that perhaps the next revision two or three years hence can con-
tain vocational predictive data in addition to the present data on aca-
demic courses of study.

SUMARY

This was a review and synthesis of research completed in the state
of Idaho which pertained to the development and use of instruments for
vocational guidance, selection, and placement. The first chapter set
forth a point of view to the effect that tests and similar instruments
were only means, and that their use (or non-use) must be determined by
policy decisions. A basic premise was stated concerning the conduct of
research studies and the use of appraisal instruments. If trained per-
sonnel are not available to carry out these functions, they should not
be planned as part of an educational program or industrial personnel pro-
gram. Vocational guidance, selection, and placement were briefly dis-
cussed and contrasted. Vocational guidance is oriented toward the in-
dividual, and is designed to assist him in a self appraisal, an under-
standing of the world of work, and then to select a career objective
which maximizes his own satisfaction and his contributions to society.
Selection and placement are more characteristic of the activities of
educational institutions and business organizations which of necessity
must decide who will be accepted and what roles or treatments will be
expected of, or assigned to, those accepted. The view was expressed that
existing appraisal instruments, properly researched and administered by
trained professionals, can be used to advantage in all three functions
of vocational guidance, selection, and placement.

The second and third chapters were concerned with research in
which the General Aptitude Test Battery (GATB) was used to predict suc-
cess in vocational training or work performance. Another basic premise
was stated to the effect that predictions should be improved over chance
methods so that the probability is equal to or better than 1 chance in
10, which is equivalent to a correlation coefficient of about .45 or
higher. Since the GATB has had extensive use in Idaho, this battery and
its accompanying research studies were examined carefully. Even though
the GATB is perhaps the best battery of tests available for use in the
vocational area, it was demonstrated that its use in Idaho cannot be ap-
proved without research studies in the local setting in which the bat-
tery is to be administered and interpreted. The third chapter contained



the results of studies with the GATB as a predictor of success in voca-
tional programs in Idaho area vocational schools. The results confirmed
further the conclusions reached in the preceding chapter, and revealed
that the published norms for different occupations were not always con-
gruent with results obtained in the local setting. Moreover, the re-
sults indicated that other types of tests might be used in addition to,
or in the place of, the GATB in an experimental prediction battery.

The fourth chapter presented a review of all research studies with
appraisal instruments completed in Idaho, and the fifth chapter presented
selected studies from elsewhere in the nation. Thirty-one studies were
located and a summary of each was prepared for Chapter IV. More than
three-fourths of the studies were completed as graduate research papers
or theses. This resulted in research projects which reflected the indi-
vidual interests of each researcher to the extent that the results gen-
erally were not comparable or additive from one study to another. Sev-
eral of the studies were comparatively simple in design, and could have
been improved in this respect. Several weaknesses were identified in
such areas as sampling, statistical analyses, and the collection and
treatment of data. The fifth chapter presented representative studies
and reviews from elsewhere in the nation concerned with test validation,
career choice and development theory, and computerized information sys-
tems. Research in the vocational area has received increased attention
and prestige in recent years. Several of these national developments
have important implications for future research in Idaho.

CONCLUSIONS

The research reported in the five preceding chapters, and cita-
tions from the research literature on appraisal instruments for voca-
tional behavior, support the following conclusions:

--Tests and similar appraisal instruments, when administered and inter-
preted by trained professionals, can make a significant contribution
to programs of vocational guidance, selection, and placement.

--Appraisal instruments should be evaluated for use by means of research
studies in the local setting in which they are to be used.

--The General Aptitude Test Battery, even though it has been researched
more extensively than perhaps any other test in the vocational area,
can be recommended as only one tool in the kit of a trained counselor.
Research completed to date is not a sufficient basis for its cont'nued
use in Idaho's program of vocational-technical education.

--A research program, staffed by professionally qualified personnel and
adequately financed, should be developed in Idaho. Two activities
which should receive high priority are (1) research on the predictive
potential of various types of appraisal instruments, and (2) the estab-
lishment of policies and procedures regarding test administration which
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would result in complete and accurate test data.

--A wide variety of appraisal instruments has potential value as predic-
tors of vocational success and membership in different vocational or
training groups. An experimental battery should not consist only of
aptitude tests, but also achievement, interest, and other types of ap-
praisal instruments.

--A respectable number of research studies pertaining to vocational guid-
ance, selection, and placement have been ,lmpleted in Idaho. The stud-
ies generally reflect considerable research expertise, care in design
and analysis, and adequate attention to tabular, graphic and written
presentations. None of the studies completed, however, were entirely
free from a number of weaknesses in design, analysis, and interpreta-
tion. All of the research completed to date does not constitute a sat-
isfactory basis for the practical use of appraisal instruments in
Idaho's system of vocational-technical education.

--Several important research projects elsewhere in the nation, and the
research literature on vocational appraisal, form an important basis
for continued efforts in Idaho. Principles pertaining to aoraisal
instruments and their use, and the types of instruments suitable for
use in a variety of situations, are fairly well established.. Relative-
ly new research areas such as career choice and development theory,
and computerized information systems, may need to await further devel-
opments in Idaho before they can be implemented on anytYdng other than
a limited research and experimental basis.

The yeader who has covered all six chapters of this report will
recall a number of instances in which the writer cited authors whose
works were completed many decades ago. This was done on purpose to show
that many useful ideas regarding the application of appraisal instruments
have been with us for a long period of time. A quotation from Hull is
appropriate as the present report draws to a close. Hull observed 'hat
the conception of specialized aptitudes is very ancient, and quoted from
Book II of Plato's Republic a dialogue concerning the natural endowments
of people most suited for the military profession.

Following this, Plato proposes as a means of accomplishing the
task, that persons being considered for the military profession shall
be given "actions to perform" which shall test the retentiveness of
their memories, their power of resistance to deceptions, of resist-
ance to timidity and fear in terrifying situations, and to the sed'ic-
tions of pleasure. Thus we find Plato sketching forth very definite-
ly a set of tests for military aptitude. Some twenty-three hundred
years later the dream conceived by the Greek genius was realized in
the United States army mental tests. Such is the halting course of
progress. (Hull, 1928, p. 6)

It should not require another twenty-three hundred years for us to cor-
rect some of the deficiencies which continue to exist in the field of
individual appraisal. We probably do not have that much additional time.
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APPENDIX A

F TESTS ON GATB SCORES FOR STUDENTS IN FOUR VOCATIONAL
PROGRAMS AT BOISE STATE COLLEGE

This appendix contains four tables of data derived from analyses
of the test performances of students enrolled iii four vocational programs
at Boise State College, Boise, Idaho. The four programs are as follows:
auto mechanics, drafting and design, electronics, and welding. The con-
tents of each table are arranged in identical form, and will be described
briefly to assist the reader in interpretation.

Each table presents the results of F tests between the means of
a group of graduates and a group of non-graduates. Each aptitude symbol
in the first (left-hand) column is for a single factor score on the Gen-
eral Aptitude Test Battery (GATB), and these my be interpreted as fol-
lows:

G = General Learning Ability
V = Verbal Aptitude
N = Numerical Aptitude
S = Spatial Aptitude
P = Form Perception
Q = Clerical Perception
K = Motor Coordination
F = Finger Dexterity
M = Manual Dexterity

The second column (moving to the right) contains the rumber of cases.
The upper number is for graduates, and the bottom number of each pair is
for non-graduates. The third column contains the means of the score dis-
tributions, and their positions correspond with the number of cases in
the second column. The fourth (right-hand) column contains the F ratios.
A discussion of the contents of this appendix may be found on pages 31-
32 of this report.



APPENDIX A (CONTI)))

Table 1

F Tests on GATB Scores for Graduates and
Non-Graduates in Auto Mechanics

Aptitudel N Means

G 53 104.5
31 lo4.7

V 53 95.8
31 96.7

N

s

P

Q

K

F

53 101.6
31 100.3

53 111.3
31 110.9

53 108.5
31 107.3

53 100.6
31 98.2

53 99.5
31 103.9

53 102.5
31 98.2

53 110.9
31 113.5

F Ratio*

.009

.117

.280

.018

.172

.922

1.74

1.27

.432

*None of the F ratio3 are significant

1
Please turn to page 99 for an interpretation of the aptitude symbols



APP3NDIX A (CONT/D)

Table 2

F Tests on GATB Scores for Graduates and
Non-Graduates in Drafting and Design

Aptitude' N Means

G 62 113.3
20 114.1

62 102.6
20 104.9

N 62 106.3
20 105.3

62 123.9
20 128.2

P 62 115.4
20 114.2

62 103.8
20 104.3

K 62 101.6
20 102.6

62 105.2
20 97.3

62 110.3
20 111.6

*None of the F ratios are significant

'Please turn to page 99 for an interpretation of the aptitude symbols

F Ratio*

.080

.54,7

.158

.839

.121

.032

.078

2085

.090



APPENDIX A (CONT1D)

Table 3

F Tests on GATB Scores for Graduates and
Non-Graduates in Electronics

Aptitude! N Means

20 114.0
22 110.2

20 101.9
22 101.0

N 20 107.0
22 106.0

S 20 122.9
22 119.0

P 20 114.0
22 110.3

Q 20 102.8
22 103.4

20 98.3
22 1n3,1

F 20 102.1
22 107.2

M 20 109.8
22 112.6

F Ratios*

1.05

.067

.104

.517

.949

.041

.926

1.17

.269

*None of the F ratios are significant

!Please turn to page 99 for an interpretation of the aptitude symbols



APPENDIX A (CONT'D)

Table 4

F Tests on GATB Scores for Graduates and
Non-Graduates in Welding

Aptitudel N Means F Ratios

26 98.7

16 96.4

26 91.9
16 95.2

N 26 97.0

16 85.6

S 26 106.1
16 109.4

P 26 102.5

16 101.6

26 94.0
16 92.4

K 26 93.2

16 89.4

F 26 93.2

16 85.9

26 95.9
16 99.8

.320

.775

5.40*

.506

.014a

.251

.348

.905

.178

*Significant between the .05 and .01 levels

1Please turn to page 99 for an interpretation of the aptitude symbols



APPENDIX B

F TESTS ON GATB SCORES FOR STUDENTS IN SEVEN VOCATIONAL
PROGRAMS AT IDAHO STATE UNIVERSITY

This appendix contains seven tables of data derived from analyses
of the test performances of students enrolled in seven vocational pro-
grams at Idaho State University, Pocatello, Idaho. The seven programs
are as follows: auto mechanics, business machine repair, cosmetology,
drafting and design, electronics, instrumentation, and secretarial train-
ing. The contents of each table are arranged in identical form, and will
be described briefly to assist the reader in interpretation.

Each table presents the results of F tests between the means of
a group of graduates and a group of non-graduates. Each aptitude symbol
in the first (left-hand) column is for a single factor score on the Gen-
eral Aptitude Test Battery (GATB), and these may be interpreted as fol-
lows:

G = General Learning Ability
V = Verbal Aptitude
N = Numerical Aptitude
S = Spatial Aptitude
P = Form Perception
Q = Clerical Perception
K = Motor Coordination
F = Finger Dexterity
M . Manual Dexterity

The second column (moving to the right) contains the number of cases.
The upper number is for graduates, and the bottom number of each pair is
for non-graduates. The third column contains the means of the score (13s-
tributions, and their positions correspond with the number of cases in
the second column. m. fourth (right-hand) column contains the F ratios.
A discussion of the ents of this appendix may be found on pages 35
(et passim) of this report.



APPENDIX B (CONT1D)

Table 1

F Tests on GATB Scores for Graduates and
Non-Graduates in Auto Mechanics

Aptitude' N Means F Ratios*

G 32 101.1 .201

22 102.9

32 92.3
22 94.0

N 32 99.9
22 97.3

32 108.5
22 115.1

P 32 105.5
22 104.6

Q 32

.321

.442

1.63

.o46

99.1 1.58
22 94.8

K 32 102.9
22 98.2

F 32 98.1
20 96.8

M 32 109.3
20 104.1

*None of the F ratios are significant

1.20

.o64

.744

'Please turn to page 104 for an interpretation of the aptitude symbols



APPENDIX B (COETtD)

Table 2

F Tests on GATB Scores for Graduates and
Non-Graduates in Business Machine Repair

Aptitudel N Means

G 19 102.5
15 102.7

19 95.3
15 101.7

N 19 100.5
15 98.6

19 104.7
15 102.3

P 19 105.7
15 105.2

Q 19 101.3
15 98.4

K 19 100.1
15 106.9

16 94.8
15 105.8

16 101.9
15 108.7

F Ratios*

.001

1.76

.290

.202

.017

.456

1.62

2.59

.815

*None of the F ratios are significant

1
Please turn to page 104 for an interpretation of the aptitude symbols



APPENDIX B (CONT1D)

Table 3

F Tests on GATB Scores for Graduates and
NonGraduates in Cosmetology

Aptitude' N Means

G 4o 102.4
23 104.9

4o 99.7
23 1°4.3

N 4o 99.2
23 95.9

S 4o 108.9
23 110.5

P 4o 114,6
23 116.5

Q 40 112.0
23 112.6

K 42 107.1
23 110.7

F 28 115.5
15 102.3

M 28 113.9
15 113.5

F Ratios

.580

1.93

.687

.134

.238

.035

.816

4.67*

.005

*Significant between the .05 and .01 levels

Please turn to page 104 1 ox an interpretation of the aptitude symbols
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Table 4

F Tests on GATB Scores for Graduates and
Non-Graduates in Drafting and Design

Aptitudel N Means

G 46 112.5
12 108.9

46 102.1
12 99.4

N 46 105.7
12 100.9

S 46 124.9
12 119.8

P 46 115.0
12 113.2

Q 43 104.5
8 104.1

K 45 104.0
11 100.4

F 44 99.5
9 106.9

M 42 107.1
8 113.9

F Ratios*

1.55

.654

2.87

1.21

.281

.005

.477

.843

.631

*None of the F ratios are significant

1
Please turn to page 104 for an interpretation of the apt±tude syeools
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Table 5

F Tests on GATB Scores for Graduates and
Non-Graduates in Electronics

Aptitude' N Means F Ratios

G 76 114.8 5.98*
77 110.3

76 103.8 1.17

77 101.7

N 76 109.6 .105

77 109.0

S 76 122.4 9.09**

77 114.8

P 76 110.9 .049

77 110.4

71 104.5 1.06

77 102.4

70 98.4 1.68
76 101.7

57 101.5 .416

55 99.2

57 108,4 3.10
56 lolv5

*Significant between the .05 and ,01 levels
**Significant beyond the .01 level

1
Please turn to page 104 for an interpretation of the aptitude symbols
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Table 6

F Tests on GATB Scores for Graduates and
Non-Graduates in Instrumentation

Aptitudel N Means F Ratios

G 37 110.4 3.64

5 99.0

37 102.9 7.39**
5 r 84.8

N 37 103.2 .093

5 101.4

S 37 120.3 .319

5 115.6

P 37 113.6 1.22

5 105.8

36 106.6 .69?

5 101.6

K 34 100.8 .235

4 104.s

F 29 104.8 .141

4 101.0

M 27 110.6 .079

3 107.0

**Significant beyond the .01 level

'Please turn to page 104 for an interpretation of the aptitude symbols
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Table 7

F Tests on GATB Scores for Graduates and
Non-Graduates in Secretarial Training

Aptitude' N

183
67

Means

106.2
104.1

183 103.7
67 104.9

F Ratios

1.34

.449

N 183 106.3 2,74
67 103.2

S 183 106.2 1.82
67 103.4

P 183 115.7 .127

67 114.9

190 116.8 5.60*
69 112.6

K 190 113.1 .023

69 113.4

115 109.3 1.24

38 105.3

M 116 109.6 .810

37 106.0

*Significant between the .05 and .01 levels

1
Please turn to page 104 for an interpretation of the aptitude symbols


