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. , .- FOREWORD
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th the recent increase in the numbery of students wishing to .

.  enter vocational programs and the increased pressure on account-

. ability and efficiency, vocational educators need to réexamine
their policies regarding the gselection and admission of students.
Several considerations that complicate these decisions are (1) L .

open-door ‘policies that exist, in some states; (2) selection-of )

students on the basis of their potential for employment in a
training-relatz2d occupation; (3) varying philosophies of
selection and admission; (4) scarcity of studies in thfis area.
since.”1972; and (5) the effect affirmative action laws have had
on policies and testing. Among main topics discussed are basic,
strategias underlying studies to identify gelection and aduission
criteria and a review of the literature of prediction gtudies -
and classification studies. Results of the literature review SRR
‘aremixed, depending upon whether one is speaking of predictive
studies or classification studies. But there appears to be
promise for predicting success by usiny information classification
methodologies. Before using the conclusions of past research in
developing future policies, though, it is important to remember
that much of the ‘regsearch of the past was done before affirmative
action legislation raised the issues of sex kias, race bias, or
;epresentation of the handicapped and disadvantaged. <(CT)

Descripéorss .*Admission (School); *Admission Criteria; ) -t e
‘Enrollment Influences: Open Enrollment; *Selective Admission;
- %Affirmative Action: *Educational Policy;- Program Evaluation:
*Vocational Education: Prediction - : . .
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INTRODUCTION : .- _ S

_ Making chbices is often a difficult process,  and scudents-choosing
occupations or -vocational schocrl personnel choosing students
are no exceptions. The basic characteristic that makes choices ] ‘
difficult is that they have conseqguences. ., There are many
positive consequences connected with an individual selecting an " . o
* appropriate occupation or vocational school personnel selecting
a person to enter an appropriate vocational program. when a .
. person succeeds in an o¢cupation and is satisfied, the person ; -
‘ becomes a praductive member of society and ix happy in that C
pafticular role’. If the person selects an inappropriate
occupation, the likelihood of that person being both satisfied
with his or her employment-and being a satisfactory employee is "
greatly minimized. 1If wvocational school personnel select a
student who cannot succeed in a training program, that decision
may have negative consequences. Anather student with the ability
to succeed may be excluded from the program.” Financial and . )
other resources may be devoted to an individual who never -

. utilizes the .training.” The challenge is" to identify and develop P
aids that will be useful to individuals as they select : y
décupations and to vocational school personnel-as they select

- and counsel students. In this way, the t'ime and resources of
both the individuals and vocational schools are best utilized.

3

With an increase in the_nhmber of students<wisning to enter

. vocational programs in recent years and the increased pressure
v on accountability and efficiency, vocational educators are

faced with the need to reexamine their policies regarding the

selection and admission of students. At first glance, the
__“vgoluxion_seems_simpie***%éiect and admit those students with the

highest probability of success. However, the solution is not

that simple. The following are some of the considerations ‘that :
~ complicate decisions concerning the selection and admissions L

process. . ~

-




Pirst, some states, such as Mipnesota, have open-door policies. .
. Under such a policy., the selEction of only the "besgt" students :
. 7is prohibited. ) ) - . *

a L4

- . . - Py

’ ‘Second, since there is disagreement on the most desirable outcbme
) of vocational education, 'it ig not always possible to define which
are the Pbest" students to admit. to vocational programs. Some
argue that students-should be selected ‘'on the basis of their
potential for employment in a training related occupation..
Others argue that people should be selected not only on this
basis, but also on the basis of the personal satisfaction they
ight get from the program or the occupation. Otlers arghe that he T
only students who are most likely to succeed in the training program -
should be selected. They "do not consider themselves accountable
for postgraduation placemeént or the type of employment the
students eventually find. Therefore., the goak'of effective
vocational education selection and admission:-practices is not .
always clear. This .cayses difficulty in determining which“'" . P
. goal(s) should be pursued., . . -
[ D * -
Thirda there is general disagreement concerning philosophies of
selecting .and "admitting vocational students. For examplea some -
. people believe that the types of data discussed in this paper
should be used exclusively by schools as they gelect and admit
students from a pool of potential students. Others helieve
"~ that the data should-be used- as-part—of -a-counseling process—"__ _ __
—r-involving potential students. Rased on the data, potential
students can. decide whivh vocational programs théy wish to
enter, and the schools automatically admit these students to
the programs they have chosen. This paper will not attempt to
resolve this and other philosophical issues concerning how
the data reviewed should be used in selection and admission.
It is designed to decermine which types. of data have been found E>
. to relate to success in vocational programs. Such data can be K —
used by individuils with a variety of different philosophies. '

A fourth concern of the reader should be that most .of the .
‘___,af' studies on seléction and. admission criteria for vocational
programs were done prior to 1972.. An exhaustive review of the
literature revealed.few studies after that time. Therefore,
the -data cgfrengly.available need updating. .
. Fifth, affirmative.action pressures have had far-reaching
effects on the. setec n and admidsion policies of wvocational
schools at all levels. Affirmative action lavws mandate equal
-‘opportunity--for all--and prescribe .that certain guards be built . . |
into educational practices. Vocational education, more than - T
any other type of educational program., has been the focus ‘f
affirmative action criticism. Beoause of this criticism, Title

IX incorporated language explicitly prohibiting sex bias in

— .




! ' vocational‘scheols. )/A\ N . ~- o, "
McClure wrot@ ”vOcational education historically, andcpresently

S .+ reinforces and perpetuates not only the prevailing >

-, . steradotypes "as to the socially acceptable occupatipns for women

oo “% and minorities, but ‘also the racs and sex digcrimination in - s
the labor market fostered by employer and union ' practices™ <

~ (McClure, 1977, p. 3). Matthews and McCune made the fol'lowing
claim: "“vocational eaucation.~which provides a direct link .

- ‘between educ¢ation and the eimployment system, is one of the ‘most -
sex-segregated'of 2ll educationh, programs.. Of the 135 ' -
instructional categories within the nation's vocational education ’

¢ programs, 71 percent have enrollments of at least 78 percent

ene Sex or-the other;-almost one-half ha;e .enrollments over °’

..l

L ' '90 percent one sex_.or the other (Mattheys and McCune,- 1976,

’ .,  p. 1. ° L

. . . . . ‘. ¥

- 'a’- J~ 1
Az a éesult of a suit filed against the Department of Health,

.. -+, ¢ Educvation, and Helfare in 1973 fox its fa'ilure to enforce Title
+ w» ,VI'of the Civil Rights Act of 1964 (Adams vs. Calffano},
s guidelines that explain the civil rights responsibilities of -
recipie‘ts of federal funds offering or ddmdnistering vocational -
. educatlon pPrograms were published (Federal Reyistex, 1979).
‘The guidelines were issied 'to meet, the reduiremsnt of the court - /¢
N order arising from the case.’ ‘The rationale for the guidelines .
o0 indicates that an investigation of civi)l ' rights violations in - o
' " --r— vocational education “for 1973 te 1978 consistently found civil, :
! 5_;____“xights violations: in' vocational schools (p. 17163). The . S
aessence of these guidelines is s%hmarized in 'the follewing® >
quote- v . R

- [ -
. Recipiehts ‘may not Judge candidates for °. o ,
- admission to vpcatipnal education programs on’ »
the basis of criteria that havle the effect of ' R
. disproportioriataly excluding persons of a’ - . T
..y ' .* -~ particular race; color; national origin, sex, ’
: >, or handi P~ fowever,.1if a recipient can
. demons§ ate 'that--such crfteria have been
- validated as essential to participation in a
- i iven program and that alternative quelly valad .
’ criteria that do net’ have such disproportionate
. adverse effect are unavaiiable, the criteria will v
"+ be judged nondiscriminetory (p.‘17166) ' ) ot

Affirmative action crxticisms and’ the Office of Civil Rights - .-
Guidelines for-Vocational Education have a. direct bearing on !
~—— the.utility of past’ research findinds for use in current selection - 2
- and adpissions practices. The need to addréss affirmative
action 1ssués was not well definpd when mych of the research
regarding selection and( admissios’ %riteria was being condu%ted.
One needs to bhe awarewof this whgn regiewing past reseerch.

1
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ﬁpch of thia research examined the abilrty of certain information,
gathered on individuals prior to their admission to a vocational
‘program, to predict their success in the program. This is a
logical and widely accepted procedure. However, such studies
utilized groups enrolled in Nocational prdgrams prior-to—— .
affirmative action claims. These groups, therefore, may be
composed of. &isprqportionate numbers of males; also, a proportionate
.number of minority groups may not be represented. This does

not mean that-researchers were purposely segregating groups,

but it means the regearch was based on yroups that probably did
not have the sex, minority, etc. representation that is essential
today. _Therefore, the use of normative data and other information
generated by these studies is often ctiticized on the grounds °
that it will perpetuate the same“types ofodlscrim1nation that
were prevalent in the past since selection for admission to

these programs will bé based on information obtalned from the
same "eegregated" sample.

Althcugh few people have gtudied ways of removing such bias from.
tests and associated horms, Tittle (1978) and Tittle and Zytowski
(1978) studied the issues involved in the devélopment of-
sex-fair tests. They suggest that in order to remoye sex bias -
from test instruments used in counseling, checklists, which

could be used as aids in judging the sex-fairness of a test,
should be developed for test developers and users. Tittle

and Zytowski also provide insights into 0 some methods that o M
might be used to remove bias 'in all phases of test development
and implementation.

ghe'above discussion was not meant to discourage the
?investigation and adopition of selection and admission criteria.
Rather, it was meant to point out that one should not blindly
implement the results of previous research without first .
considering the research findings within the broader contexi

of school policy and philosophy. With these cautions in mind,
thie remainder of this paper addresses what the literature has

to say about criteria for selecting and _admitting vocational
students., ’

V4




‘BASIC STRATEGIES UNOERLYING STUDIES TO
IDENTIFY SELECTION AND ADMISSION CRITERIA -

LS -

3
[}
'Y

» 2 .
The literature reveals two related bu%'di?ferent approaches to
determining .selection and admission criteria. The first
approach is that of predicting the suycé¢ess of a student within
a particular vocational training program or occupation. This
type of study tries to identify inforﬁ%tion that can be used to
determine a person’s chances of succesfiin a particular
occupation. The data attempt to detexrmine which charactexistics .
mark the successful—vexrsus the unsuccessful in various programs.
The more a student displays those charhbteristics identified with
"success" .in a program, the more likely the student is -to
succeed. These studies are usually conducted using correlation
‘or regression analysis procedures and often provide expectancy
tables.
Let us review a Simple example using the single variable of .
mechanical ability to predict sutcess. The major question is,
sWhat are the student's chances of succeeding in programs.A, B,
or C? The student takes the mechanical ability test and gets a
score of fifty. This score is compared with “nformation .-
gathered from students enrolled in the program in the past. The,
gtudent finds that pecple with a score of fifty tend to succeed
in program A 30 percent of the time, in program B 50 percent
of the time, and program C 50 percent of the time. That °
information can be used by the school.or the: student in deciding
which, if any, of the programs the student should enroll in.

_The second approach attempts to classify potential students in
terms of their similarity to people who have beén successful.

Information gathered from a potential stident is compared to
similar information gathered from people considered "successful”
"in a variety of training programs or occupations. The" . ‘o
assumption is that the more similar a person is to the typical

-




successful person in a training program or occupation, the more
likely the person is to be successful. The less similar a person
is to the typical person who is successful in the bccupation. the 3
"less likely the person is to be successful. This approach is most
often used to help a student determine which of a number of
"possible training programs he or she should gonsider most
seriously. Studies of this type are most often conducted using
procedures that yield similarit? indexes. These procedures
include various discriminant analysis, Centour analysis, and
profile analysis, Although this procedure most often considers’

a number of variables simultaneously, wa will focus again on’
mechanical ability -to parallel our previous example. The student

takes ‘the mechanical ability test and gets a score of fifty. That -

score is then compared with the distributions of gcores of
successful people in programs A, B, and C. Pigure 1 presents a-
graphic description of the distribution of scores over the three
programs. -

Program. _

Program b

40 50 _ 100 7 25 50 10 50 - 60
Figure 1. Distribution of scores over three sample programs.

As figure 1 shows, this score is a lower score thantthat typically
obtained by people who sticceed in program A. It is an averageé
score in terms of the people who typically succeed in program’
B and -a higher score than’ that typically obtained by people in
program C. ‘Therefore, the student's scaore is more similar to
that of a person. who typically succeeds in program B. The

. student would be advised to investigate that program further,.ior
that .student might be selected to enroll in program B. This
procedure is based on the assumption that it is possible to have
too much as well as too little of a given characteric t1c to be
successful in an occupation. .

in summamy. classiflcaticn studies describe how similar a

student is in terms of specific characteristics to typical pecple
in an occupatlonal or training_area. Predlctton studies

attempt to indicate a person's chance of success ip an occupational
or’ training area using specific characteristics to make the

. prediction. °~ . .

-




The debates over wrich approach is the best have continued over
many ‘years. A more complete description of the -two methodologies
_ is presented in Multivariate Statistics for Personnel

Classification (Rulon et al., 1967). Al: =hough thorough
discussion of the pros and cons of both.methodologies is
not warranted in this paper, one must be aware of thesge two

. _basic strategies when reviewing . llterature regarding criteria
- for the selection and admiss;on of vocgtlonal students.

5
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A review of the 1itgratufg'fﬁdf6§£E§_a"dbiifh*bf*reliabie T —
information that can be used by vocational personnel to help

‘a student select a vocational training program or to aid

vocational school personnel in selecting and admitting

‘students. The existing information is"sporadic and does not

contain sufficient;evidence to indicate that one or more
specific instruments can be used across. vocational programs.
Efforts at establishing ‘an empirical relationship between
training versus job success or previously gathered counseling
versus Selection information have been limited in" scope.
Therefore, the task of abstracting generalizations from past
studies in the -counseling 4nd selection of students for a
wide  range of vocational programs.is indeed .difficult.

It is 2pparent from the literature that many people believe. an
empirvical relationship can be established between measures of
future success and measures of certain individual abilities

" and needs. Many research studies that explore such relationships

have been done. ‘Howevé{: these studies have used various

types of instruments to measure many different abilities or
traits, and they have tried to predict success according to
several different criteria. In addition, several different

"instruments have been used to measure the same ability or
. trait. The usSe of such a wide variety of instruments and

sfich a large number of measures of -success, multiplied By_
the large number of occupations and training programs.that have -

. e

been .studied, has resulted in very little replicated data

' cépcerning any one occupation or training program.

The'absencé of replicated information makes it virtually -
impossible to mike precise statements about selection and
Admission. criteria to:be used with a given occupation or

. training program, .Howevéf, the information that does exist,

even though it "{¥ rnonidentical, can be logically sumna;ized

[

-
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to give a person a "feel™ for the way abilities and’'needs
seel -to relate to certain training prcgrams or jobs. The
‘following review of the literature is" presented in light of
these limitations., It is ‘presented in two sections, one on
prédiction studies and the other on clagsification studies.

o

'Prediction Studies ' .

The majority of the reported research has utilized the prediction
. model format, which ig -aimed at optimizing selection in terms of
- a persons’® potential to succeed in tra:ning or on the job.
First, a anumber of previously conducted in-depth reviews of
portions of this literature are presented. Although it is
alvays risky to rely on others® conclusions when one is conducting
one's own review of the literature, the reviews that have been
selected have withstood substantial scrutiny from the field and
have.been accepted as fair. summaries of past studies. In
._addition, summarie$s: of other studies found in the literature,
which were not contained in these earlier reviews, are

esented. : ~

Prediger et ai.(1968) conducted a review which 1dent1fied

. variables that could be used in counseling ¢ndiin admitting high
school students to vocational programs. He ideptified tests that
had been used in the past for counseling and aduissions and
..categorized them into ten categories. Occupational areas in which
enough.selection studies had been done to summarjze results

were sorted into eleven categories. Zero order correlations
between each type of measure and success in high school !
training programs were reported. About 2,000 studies conducted
between 1954 and 1967 were reviewed and reported.

The ten tesﬁ categories were assfollows: \

l.. V=INTEL = verbal iatelligence and/or academic aptitude.
NV-INTEL - nonverbal intelligence ‘and abstract
. reasoning.
ARITH - arithmetic reasoning and computat:on. -
SPACE - spatial aptitude including spatial visualization,
~spatial relations.
MECH - mechanical principles, comprehension, knowledge,
reasoning, etc.
'PERCEPT - perceptual speed and accuracy.
DEXT - manual. dexterity including mark making and finger,
hand, and arm dexterity ~
GPA - grades for var?ing amounts of coursework. .
ACH —.achievement ﬁést data.which usuallY fall in the
areas of read:ng, spelling, and English grammar.
SPEC - ‘special tests, whick been standardized to
some degree.

o




Prediger -then clustered the training programs finto eleven
categories which were formulated to preserve as much data as
possible without destroying the meaningfulness of the groupings
through gross heterogeneity. Each of the eleven program
categories is- followed by examples of course .titles placed in
a category. The categories not onlY include vocational programs
but such practical arts;programs ag industrial arts, husinees
‘educaaiop. .and home economics. ; .
1. huto mechanics - auto shop, mechanics. automobile,

_ auto diesel. ;
2. Carpenty - woodworking, woodshop. i -
. 3. Drafting - mechanical drafting, mechanical drawing.
~--4, - 'BElectricity ~ electrical, electronics, electrical
LT construction.. ‘

5 Machine _Shop - machine, machinist. .

6. -Industrial- Arts - this is, of course, a verycbroad
category. Whenever adequate descriptions were
available, programs in-this area were included in one
of the categories above. T
Business Bducation - this is anotﬁer‘very broad category
and covers programs with labels  such as officeﬁgorker.
and business manager: _ - -
Bookkeeping - accounting. .
Typing =--all typing courses.’
Shorthand - stenography. .
Home Economics - from the data reported, it was impossible. .
to determine -when work in this area was vocational in :
nature.~

-

The median correlation coefficients betwegn particular predictors
and particular success criteria were reported in the paper and
hav® been summarized in table 1. For purposes of this paper,

all of the median correlations above .30 have been arbitrarily
undeérlined. A correlation of .30 was selected ‘because such

a correlatiOn indicates that 9 percent of the variation .in
tie-criterion cap be accounted for by the predictor. Many
_persons view a correlation of less than .30 an& variangce

" accounted - for of less than 9 percent as having: ‘little practical

signifitance in counseling or admission practices even though
they may be statistically significant,

~

'Y




TABLE 1

SUMMARY OF THE MEDIAN CORRELATIONS
BETWEEN EACH PREDICTOR AND SOME MEASURE OF SUCOESS
_FOR EACH PROGRAM* .
&. . ".

P

-

-

Predictors

Vocational v NV . PER-

Program INTEL INTEL ARITH SPACE MECH CBPT DEXT SPEC GPA
Auto ‘

Mechanics «20 .17 <20 » .23 ﬁ.04 .09

_Qarpent{i; : .06 . 7 .19 .18

Drafting’ .29 . .25 .07

‘Electricity :18 .20 .00,

Machine Shop.25 .35

Industrial

nti“ﬂh%\ =30 .33 .29
Business ﬁﬁx\&?“uﬁx
Education . «28

.48
" ‘\\‘m-...____
Bookkéeping1.l4 .11 .2

“Shorthand .40 ~ .30

Typing .30 .34

Homé a

" Economics .38 .46

-

" *Rhere blanks occur, medians were not calculated due to
insufficient data (Prediger et al., 1968). This table
was modified by underlining all medzan correlations
above .30. |, ) .
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Table léls eunmarized below by program:
auto Mechanics - none of the abilities have been shown to
correlate with success in auwto mechanics above .30. Those
abilities that appear most related are NV-INTEL and MEEH.

CarpentxryY - none of the abilities have been shown te
corrélate with 'succes jin carpentry above .30. Thise
abilities. that, appear most related are SPACE and MECH.

Drafting « v-INTEL, NV-INTEL. and SPACE a11 have correlations
. _with'success in. arafting'ebove:rio.

—Electricity -~ only SPaCE has a correletion above .30 with
“success in electricity.

-

Hachlne Shop .-" ARITH, SPACE, and MECH have correlations
above .30 with euccess in machine shop. .
Industriel Arts - V-INTEL end NV~INTEL have correlations
above .30 with-—success in industrial arts.

Business Education - V-INTEL, ARITH, PERCEPT, GPA, and ACH '
are all correlated above .30 with success in business
education. ' ’ ’ . .

i -

Bookkeeping - V-Iﬁfﬂt, PERCEPT, and aén are correlated
~with success in bookkeeping above .30.

i

Shorthand - V- INTEL NV INTEL, hRITHr SPEC, GPaA, and ACH.
.30.

Typing - V-INTEL, NV-INTEL, ARITH, PERCEPT, SPEC, and ACH

are‘all correlated above .30 with success in typing. i

Home Economics - V-IN*EL ARITH, SPACE, PERCEPT NV-INTEL,
and ACH .are all correlated with success in home economics
“above .30. . — -

Five generalizations appear.to be possible:

1. Success in high school business and businesg related programs
_and practical arts programs eﬁbh_as general industrial arts
.and .home economics appears to be correlated with méasures.

‘such as verbal and nonverbal intelligence, arithmetic, and
‘pgiox achievement. e
Success in high sohool specific occupational training programs
appears to be less highly correlated with intelligence and
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Success in high school occupational education programs does

not .apPear to_he correlated with manual dexterity

Special aptitude tests, which require the ability to
- perform in areas closely related to a given occupation,
appear to be corfelated with success in high S¢hool
vocational proggams. .

The effectiveness of a given predictor to predict succews in
a variety of occupations varies greatly. (For example, the
correlation between verbal intelligence scores and success
in carpentry was .14, while the correlation for business.
education and bookkeeping was .44; the correlation between —
nonverbal intelligenice scores and success in homeé .
economics was _found to be .46, while the correlation for
bookkeeping was ,1l.) T -
Ghiselli (1966)'ponducted"a'literature review in which he
summarized data pertaining to adults. His review covered the
period from 1919 to 1966 and dealt both with prediction of .
success in training and on the Job. He summarized the data under

each of two occupational classification s¥stems: the General- | e

Occupational Classification (GOC) and the Dictionary of
Occupational Titles (DOT). Since the GOC system appears to
represent a specific breakdown of occupations, it has beéen used
in this summary. The correlation coefficients reported are
based upon the mean correlation over a number of studies of a
given predictor and criterion of success. ’
Ghiselli (1966, pp. 33-64) summarized in detail. those types of
measures that have- p:edictive validity for success in various —
training programs and job success. He categorized measyres -
according to the following system. It is interesting to

note that his review includes personality measures as indicated

A

in category 5. - ) —

“ 1. Intellectual Abilities : 3.. Perceptual Accuracy

a. Intelligence v a. Number Comparison

b, Immediate Memory b. Name Comparison -

/©. Substitution + €.’ Cancellation

d. Arithmetic d. Pursuit .
o e. Perceptual Speed

Spatial and Mechanical-

,é. épatial Relations .
; B. Locations ) b
' ©. Mechanical Principles - y

Motor Abilities . -

a. Tracing

Tapping

c. Dotting -

4. Pinger Dexterity
e. Hand Dexterity
f. Arm Dexterity

v
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5. Personality T;aits

aT——iqrsonalﬁiy
- .b.~Interest——r—— -

Table 2 summarizes, the mean correlations between categories of
‘measures and success in training or in success on the job for
-each of a number of occupations. The occupations for which
data are summarized are those the author thought would be of
most interest to persons concerned with' vocational technidal'
education. =
* Table 2 seems to indicate that the broad categories of intellectual
. abilities, spatial-and mechanical abilities, and perceptual
~accuracy are relatively efficient predictors of training success -
in the industrial occupations. Most of the mean correlations
between these categories of measnres and training succegss were
above .30.° However, few of the average correlations between
these categories of measures and job success were aboVe . 30

-

Ghiselli concluded that success in training is. more predictable
than success on the job. In most cases, the average correlation*
—~between -a predictor and success in training is about .10

higher than between that predictor and success on the job. This
conclusion, however, does not hold for the personality

traits category. Although the data are not complete; it appears
-that the personality traits category predicts job'success to

a greater degree than training success. Ghiselli's summary
appears to support Prediger's finding that motor abilities or ~
.-manual dexterity have little predictive power.
Patterson (1956) also conducted a review'similar to Ghiselli's.
His extensive ‘bibliography would be helpful if one wished to
review individual studies in this area. The review:rincluded
studies conducted bétween 1921 and 1954. He concluded that, as
the skill level of a trade increases, there is a greater -
relationship between intelliggnce and success in that trade.
In addition: he determined that manual dexterity did not seem to
be - highly related to success. He stated, "'I'hiﬂs means .
that in attempting to predict success in training fox, or
performané. in, a skilled trade, measures of manual ability or
" dexterity are not .as important as ability to agquire technical
~-knowledge, ability to know when and where to apply it, with !
__appropriate skill, -and abiaity to understand and plan a process
or job* (Patterson, 1956, P. 360) . Patterson concluded. that
TRt should be possible’ to select a battery of tests which would
_combine to yield fair’ predictions of success in “trade school
“training in any piublic or private school. The exact nature of
such a battery may, vary, depending on the level of training.,
and, possibly; upon the nature of the course. It would

et

.




- TABLE 2-

MEAN CORRELATIONS BETWEEN CATEGORIES OF MEASURES AND
TRAIKING AND PROFESSIONAL OR JOB SUCCESS CRITERIA

3
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MEAN CORRELATIONS BETWEEN CATEGORIES

TABLE 2, con’ t.,
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Note: The data presented in this table were summarized from Ghiselli (1966).
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'ﬁprobably consist of a-verbal intelligence test. a test of

* mechanical information or experience, a test of spatial ability,
and possibly an interest test” (p. 390). -
ALl threp 6f these reviews raise questions about the effectiveness
o0f measures of manual dexte¥ity in the pxedic on of training
ofon—the-;ob success. , The literature search revealed only
one study that suggested manipulative tests might be usefui.
This was the Kapes (1969) .study conducted with nifith grade boys.
It should also be noted that the- norms for the General Aptitude
Test Battery used by the National Employment Service include
manipulative scores” in numerous norms for a variety of
occupations. Therefore, the utility of‘manipulative tests as

'predictors of vocational trainlng and. %fb success is questionable.
The reviews by Prediger, Ghiselli, anad Pattérson also show that -
the effectiveness of a particular measure as a predictox varies
from one vocationalaprogram or job to another. It seems to be
impossible tb-conclude that anyvone or two measures would be
most effective with all vocational fields. Otherx reviews !
reflect this conclusion. "

-

-

o
Stock and Pratzner (1969) reviewed the literature on student

* selection and prediction. of success .iin occupational education.
«>-They include an extensive bibliography and brief summaries of
many igggvidual reports. However, few definitive concludions
- were reacheg. Those that were reached terded to agree with
the previous” rzviews. o :
',Crawford (1966) reported ‘on research’ conducted at’ tHb‘Los
Angeles Trade-Technical College between 1952 and 1966. The
8tudies measured individual traits and a variety of separate
factors of intelligence. These were examined-in terxms of their
potential for the selection of students for vocational——
training. During that time, over 8,000 applicants were éEEEEB'zﬁ
annually, and the batteries of tests,were validated.for B .
fifty-fiap trade and technical curricula. Crawford concludeda
"Our ‘experience indicates that the IQ tests So generally uged
in the elementary and secondary schools and the scholpsﬁic
achievemEnt teésts SO genefally used in combination with high
school grade .point averagge to predict college achievément are
not -the*best predictors of success in vocational classes"”
(p. 1). She went on to say, "Our research leads us to the:
cohclusion tHat measurements of individual traits and separate
factors of intelligence followed by empirical combinatlons of
these measures into aptitude test bétteries spec1fically
designed and weighted to predict success in specific areas of
training within a éiécific institution is a far better
.approach to the problem” (p. 1) :

»
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N Millera{lasa) «<conducted a study of ,the ability of a battery :
o of standardized tests to predict the success of -high school
students in fourteen state vocational schools in Connecticut.
The tests usad were ‘the Flanagan aAptitude glassificetion Test
PACT), the Gordon Occupational Checklist, the Stanford- *
“Achievement Test, the Primary Mental Abilities Test, the Gordon
Survez of Interpersonal Values and -the Differential Aptitude
Tests-- Test—scoreshwere——correleted with student scoregs on -
written.theory tests, performance tests, and a combination of’
———the—two: It was fourd that specifi¢ subtest scores were
" .the best predictors for each of the- occupational areas.

*

Bowers et al. (1975) conducted-a. study of the Armed Services_

Vocational Aptitude Battery agz a predictor of success in

high school vocational courses. Data were gathered -on--6,130

students from a number of -different stetes. It was concluded

“that the test could predict success in a variety of vocational

curricula.. 'Expectancy tables were devalor 4 for tventy~eight
: civilian high school vocational courses.

As part of its Career Planning Program (CPP) validation in 1970,
. the American College Testing (ACT) Program prepared a - '
comprehensive .etudy of the ability of pre-enrollment ‘data to predict-
future vocational program performance (ACT,. 1970). . The progrem

was designed “as the foundation for a comprahensive and

meaningful career development.program in postsecondary inetitutions
and high schools seeking to prepare students for postsecondary - -

-

'+ tramsition" (p. 2). .  It.assesses vocational interest, ability,
T work-releted’experiences, and‘'personal ‘factors relevant to
vocational and educational planning.. In order to validate the
data ojtained from this program, ACT conducted both predictive
and classification studies. The prediciive studies are reviewed
“-- -hare. . The classification ltudies will'be reviewed later.

.Data were gethered on 16,700 students enrolled in eighteen
programs using form F of the CPP. Students were enrolled in

. twenty~-six different institutions across the nation. The
predictive studies were accomplished using zero-order and multiple

_ correlation technigues. The predicted criterion of sguccess was

. the average first term ‘grade in a vocational program. (Rcadenmic
courses wers not included in the average.) 1In’order to be

" inéluded in the study, people had tQ have an average of over

.{C) in the.votational courses. The results of calculating

zexo-order correlations between each of .the Separate measures
obtained fyom the CPP and the criterion ‘indicated that
"genarally, the'ability measures correlated higher with grades
in.programs having content that appears to be .logically .
related. For’ exemple, the guantitative predictors (math ueeQe
' and numerical computetion1 are relatively better predictors ;Z

grades ih science &and technical fielde; mechanical reasoning

=




better in trades fields: and reading skills is related to

. grades in most fields"” (acT, 1970, p. 44}. The studyY concluded
that the individual zero-order correlations between individual
predictors and the ¢riterion were not high. Forty~seven
percent (152 out of 324) of the zero-order correlations were
below .30. . .
Mnltiple correlations alqo wWase calculated between the predictdrs
and the criteria for each of thz vocational programs studied.
Because of small numbers "of people in the groups, only three
predlctors were used i each case. The particular variables

, 8elected were those thst had a lnJica’ relationship to the
particular vocational progran. .

Multiple correlations be.ween the predicté‘i selected for a
program and the criterion of first quarter Wourse grades were
calculated for each school that provided data for that program.
“ The multiple correlations varied substantially from one. school
-+ to another.” Por example, the multiple correlations related
to the auto-mechanics program ranged from .20 ‘to .75 with a
* median of .50. The median correlations for the eighteen
programs rangeéd from .30 to .65; only two wére below .40.
Althongh these median correlations were not high, they were
relatively high when compared to data obtained from other “
similar studies.

s .
another_comprehensive study of the ability of standardized. test
instruments to predict the success of bost-high school students
was Prpject MINI-SCORE. A unique characteristic ‘of this
study was that it investigated the predictability of a variety
of criteria for defining vocatiopnal student success. This
study produced many reports with the majority of the findings
summarized in the five-volume final techpical report ;

(Pucel et 21.,1972) and the final report (Nelsgn and Pucel,
1972). .The project also conducteéd beth predictive and
classification studies. The, predictive studies are reviewed
here’,- and the classification. stndfes will be reviewed later.

‘ -

Data ‘were gathered on over 17,000 .applicants who applied to
the post- high school Minnesota area vocational- technical .
‘'schools between 1966 and 1968. Six instruments were selected
for ificlusion in the test batterY, which measured a wide range
of abilities and needs. These instruments were the
General Aptitude Tert Battery (GATB), thg Minhesota Vocational
Interest Inventory (MVII}, the-Minnesota Scholastic Aptitude
(M5AT), the Vocational Development Inventory (VvDI}), the
ixteen Pergonality Factors Questionnaire-<form €.(16 PF}, and
the Minnesota Importance Queetionnaire:TMIQ! These
instrumente, plus a student i'iformaticn .sheet, were
administered to students upon application to vocatio
programs. . Inforuation was then gathered on those




enrolled, Grop-outs, graduates, and on how satisfied graduates
were with their employment one year after graduating. In
" addition, émployers were contacted to determine how
satisfactory graduates were as employees one Year after
graduation. .

-

;ue~ability—of—the—test—instruments—te~preéiot—e—veriety~&
different criteria for judging student success_has been ,.
reported. (Puoe1 et al.. 1972a The ob]eotives of this. .
- substudy were .{1) €& determine the ability of each instrument

to predict the various criteria of guccess in various vocational
populations {(i.e., how well could each instrument predict

each criterion of Success in different populations?); -

{2) to determine the relative ability of the different
instruments to predict each criterion of“success across various
vocational populations (i.e., which instrument could best predict
each criterion of success across populations?); and (3) to
determine which subset of the combined scales of-all of the .
instruments in the Project MINI-~SCORE battery was most ’
effective in predicting a given criterion. -

The populstion of Minnescta post-high school area vooational-
technical school students included in the substudy represented
nine separate greoups. Six. 6f the groups represented three
primarily male and three primarily female occupational
curricula. ' The other three represented thé total project
population, the total population of males; and the total"

_population of females. Multiple and zero-order correlation
analyses were performed for each population, taking scores
obtained from students .upon application to the schools and
correlating thém with each of ‘eleven different criteria of

_vocational student success. .The criteria were (1} gradus:ion
versus dropping out.of the program, (2) being employed in a
job related to training versus being unemployed or employed
in an unrelated job one year after graduation, (3) Qeing
employed in a job related to training one year after graduation
versus dropping out of the progranm.

All of the correlation analyses resulted in quite low correlation
coefficients.,-Of the total of 231 multiple correlations
calculated between the instruments and the criteria’within the
th¥ee total populations. only five of. the correlations were .
‘above .20. Table 3 indicates which criterion was most prediotable
by each instrument for each of the three total populations.
. Por .example, for the "total population,” the GATB was mos*
able to predict the “employed related versus drop" criterion.

" The Project MINI-SCORE findings pertaining- to the ability of
an instrument to predict the various crteria of vocational
student success across vocational populations led to the




TABLE 3° -

CRITERION MOST HIGHLY .CORRELATED WITH A GIVEN

INSTRUMENT IN EACH OF THE THREE POPULATIONS®

'
—

INSTRU-
MENTS

TOTAL POPULATION

TOTAL MALE

" POPULATION

TOTAL FEMALE
POPULATION

GATB

Employed Related
vs. Drop

MSS-Promotability |

Competence ’

Employed Related
.vs.: brop

Employed Related
vs. Dbrop

MSS-Promotability
mepetence

L

Employed Related
vs. Drop * .

- .

Employed Related
"vs. Drop

ASQ-ExEr;nsic
Satisfaction -
. .

- * -

MSQ-Extrinsic
Satisfaction

-~

Employed Related
‘vs. Drop

Employed Reldted
v8:- Other

MsQ-Intrinsic - -
Satisfaction -

Employed Related
vs. Drop

Employed Related

vg.. Other &
Mss-Ganeral
Satisfaction

.Emplqyedlnelatea

vs. Drop

tPersonal
Pata

Empioged Related
vs. Prop

‘Employed Related

vs. Drop

MsSS~Conformance

MSAT

MSS-Promotability
Competence

None
Significang_

MSS-Promotability]
Competence

.

From (Pucel. et il.,.1972a)

*

*This table indicates which criterion of.success was most
ument fogﬂg_gixan—popurﬁfion.

predictable by each instr
. . . -—__-’_._____,_..---'

—

I
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- 'conclusiOn that an instrument cannot predict the same
criterion of gsuccess equally well across different vocational
populations. None ‘of the instfuments was most highly
correlated with the same criterion consistently across all"
three total populations or the six cufriculum populations.
The relationship between -an instrument and a given criterion
changed from populdafion to population, implying that an
instrument might. be most effective for predicting one

. cxiterion of success in one population and more effective for
predicting. a different criterion of success in another
popuhtiuu . -

The Projsct MINI-SCORE findin;s pertaining to the relative

ability of the different instruments to predict each of the

Beparate criteria of vocational student success across different
.vyocational populations led to the conclusion that student-

interests, job needs, and personality were the key factors related .

to the success of the students studied. The MVII, MIQ, and .:

16PF were predominantly .the bést predictors of ‘the various -
~criteria of success of vocational sfudents across vocIronal

.populations. . - -

The findings pertaining to the "best" composite subset of scales
from all of the Project MINI~SCORE instruments led to the
conclusion that there is little agreement among the specific
instrument scales that are most predictive of a given criterion
of success in different. populations.

L3

These findings support the zonclusions” of the other .studies
previously discussed in this paper, that it is almost impossible
to find one instrument that will do a good job of predicting:
Success in different programs or jobs. They also sudgest

that the. best instrument for predicting success in a vocational
program will tend to change depending upon the criterion of
‘success used with that program.

-
-

<
"fhe .overall conclusions of. thisg particular P:oject MINI~SCORE
subscudy- are that .the us¢ of standardized test instruments as-

devices for predicting success in an-occupation should be
questioned. The relationships between the standardized

tests included in the: project ahd eleven criteria of

vocational student success were very low. If one does wish

to predict such su¢cess, however, dimensions such as interests
. job needs,. and personality appﬁpr to beﬁthe—most‘Effective

. {(Pucel et al...- .

Summary of Prediction Studies

Ia summary, the literature concerning the.prediction of
success in vocational Programs, and later success On the job,
presents a_relatively consistent- message.. ’




-

It does not ‘appear  to be possible tolidentify one
instrument or group of instruments that is
consistefitly effective in predicting success, either
-in a variety of'vdécational training programs or

in a variety of jobs. However, the limited data
available on the ability of ‘measures of job needs;
-nte:estsspanﬂ_personality factors to predict
vo&ational student Success suggest that they should
_be investigated further.: - .

It is possible to identi;y specific instruments that
are capable of predicting success in a particular
vocational program or in a particuler,job. _
Measures of manual dexterity have questionable value
in terms of predicting- success in vocational training
.or on the.job.

- . - - [ —

élassification Studies . - .

-

" As .compared with the number of prediction studies that have
been done, relatively few studies can be fpund in the
literature based on the concept of classifying’ potential
vocatiorial studentd in' terms of -their similarity to.groups
that have béen .successful in either training programs or on
the .job. Each of the studies that has been found, however,
supports the conclusion that there are differences in the
characteristics of people who°tend to be successful in one
vocational program or job as compared with other vocational
programs or jobs. ..

- - -

-Doerr (1967) found that the thirteen vaitables measured by

the Dailey Vocational Test and the Minnesota Vocational

Interest Inventory were capeble of significantly differentiating-
eleventh and twelfth grade vocational students in eight
'voaational groups. ) . .

Prediger (1969) also found that secondary vocational student . ...
‘groups could be differentiated- by -interest and aptitude
messutes. He devised a system for plotting two discriminant
‘8cores 86 that one could see the relationships graphically '
among the distributions of scores for the twenty-two vocational
programs studied. o ’
‘ ¢

Kapes (1972) conducted a study¥ of the ability of the ‘General
ngigggg Test Battery (GAEB), the Occupational Values

Ipvéntory (OVI) and the Yocational Development Inventory
(VDI), as well ‘as_a numbexr of family. backgrolind variables,

"to differentiate batween.successful and unsuccessful academic
and vocational students, Subjects of thea stndy were 458

>

~ hd ”
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_ninth grade, male students who attended vocational or
academic curriculums at Altoona Senior High School and who had
coapleted -the tenth.grade. The only variables that did not .
significantly differentiate the successful vocational,

" unsuccessful vocatiopal, successful academic, and unsuccessful
dcademic students were the finger and manual_ dexterity
scales of the GATB. “The results of this study confirmed the
hypothesis that successful students in the academic_and .
vocational curricula differed on many of the, characteristics
usa&-in this study” (Kapes., 1972: ‘Pe 26).

IAB indicated in the previous section on prediction studies, the

"American College Testing Program (ACT) did a series of studies

in 1970  to validate their Career Planning Program (CPP). Sincg
« background information on that program was discussed earlier,

“only the results of the classification studies are presented‘
here. ) - . *

ACT investigated the ability of the CPP to differentiate among
students enrolled in various vocational, techmical,-and
transfer programs based on intcrests, abilities, and- working

_condition preferences of students. Discriminant analysis was’
used to determine the ‘ability of the ACT/CPP measures -to.
differentiate "successful and satisfied™ students enrdlled in
various vocational, technical, and transfer programs. .

"Twenty~two educational programs were studied - seventeen -
involving men and fourteen involving women. The analyses
indicated that information.on working ctondition -preferences,
vocational interests., career~related past experiences, and
job values was more related to ‘differences among groups -who .
were successful and satisfied in various programs than were
ability. measures or self-estimates of abilities. The measures
that.-were most effective in diffserentiatinig the educational
programs wer¥e as follows: “For men, the grades, technical, -
and social scales on the -Vocational Interest Profile are the
most effective.... Health interest is,the most effective
variabie for. femsles“_cacmr—1970~*p. 62 -~ )
The section on prediction studies also indicated that beject
MINI-SCORE conducted classification studies as well. .Since.

. background infortmation on Project MINI-SCORE was discussed
earlier, only the results of -the classification .studies are
presented here. The results of the Project MINI-SCORE
studies that. addressed classification are reported (Pucel
et al., 1972b). This report summarizes the rEsults of two
Project MINI=SCORE. substudies aimed at determining the extent
to .which pre-enrollment standardized test instrument data
are- capable of providing meaningful information ‘'that can be
used to differentiate persons who are later successful in
different vocational programs and occupations. Onée study




———-"-examined the-ahility_of each_separate scale of an instrument
‘ ‘¥ to differentiate groups, and the other investigated the
ability of each of the total instruments to differentiate
'groups. The investigations were conducted using two
different definitions of vocational student success. The
~-first was successful’graduation; the gsecond was successful
graduation plus employment in a related occupation one
_year after- training.: SRR Co .

The pogulation_of Minnesota post-high-school-area vocaticdnale . - . __
technical school students included in these studies was divided
— imntq three-subparts.—The first conptzined those people enrolled
in curricula with predominantly male enrdllment; the second
contained those people enrolled in curricula withk predominantly
female enrollment: and the third contained those people’
enrolled in-occupational curricula that included both males
and females without a predominance of either sex. The
analyses were conducted ‘gseparately, based. upon the sex of the
individuals included in the different curriculia. -This wasg
done because previous project analyses indicated that the
"scores of people on standardized tests varied. i
-The results indicated that there were significant differences
"among the types of people who entered and succeeded in different
.occupations on those factors measured by the standardized
instruments fincluded in the Project MINI-SCORE test battery. .
. These differences were reflected in both the analyses of e o
each of the separate scalcs of ‘each of the ingtruments and
the analyses of each of the instruments as a whole using
- each of the two definitions of success. Each of the ‘scales of’
the GATB,' MVII, VDI, ahd MSAT revealed significant dif ferences
while -some of the l16PF. and. MIQ scales revealed significant - .
- ‘differences. The largest differences among the 9roups were -found
" using the MVII. This finding, that interests tended to be
most effective in terms of differentiating the groups., is
_consistent with the findings of the ACT study. The analyses
.relative to the total instruments also indicated that it is
possible to cluster occupations based on the characteristics
of people who enter them. However, the occupational ;
) clusters derived through the use of the different standardized -
" tests differed somewhat, depending upon the constructs méasured .
by an instrument. - 1

L3

_Innlight o: the findings of these Project MINI-SCORE substudiegr
and as part of the project, -three methods of presenting

- counseling inforhation to gstudents were developed. The first

was a method using norm profiles: thése were published in a
sarias.of norm booklets. -The second was a graphic method -
based upon discriminant analysis-using a pictorial presentation
of the differences between groups. Using this method, the

t - ! -
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score of potential students can be plottéd so t at individuals
can -see. on.a graph which groups they appear to be ‘most like.
The third method utilized a computer approach. Thi
methodology is termed the Centour methodology; its ap lication
&s used in Project MINI- SCORE.is desorzbed by Pucel (IBQ\\

Summary of c1assiﬂicat10n Stuaiea ) , S
In summary, the results of the claséificaé?bn-type studies
found in the literature appear to present consigtent findings.-
“Phey indicate that it is possible to differentiate people who
tend to be successful in different vocational programs based
on-data-obtained_from_standardized _instruments..__They also

present mean:ngful ways of presenting this information to
students. These results imply that is is possible through
this method to give a person valuable information that
could be used to explore occupational alternatives.




. SUMMARY

4ooun»o=uw programs. ) -

The results of this nmﬂwms and wu:nruw»m of the H»wununznm are
mixéd,, depending upon whether one is wwunx»:m of the nnmzﬂﬂw of -
predictive studies or ownuu»mwounwon.mmjn»ﬁmhlr%maunn»wMe;--i
predictive types of studies, there are no geéneralizable =~ .
criteria that can be used by people selecting and admitting.
vocational students ‘to optimize student selection and admission

for a wide range of vocational programs.. This seems to be ,
true, ﬂoaunnwwww of whether one defines success in terms of

»-~ training-success or job success. -

aswmwnoaw not mean it ww impossible to nwdmwomeswarww specific -

sets of criteria to predict success in a specific curriculum -

~ within- a particular school. The studies conducted un.nww Los
Angeles Trade-Technical College (Crawford,.1966) and findings 6f

other researchers point this cut. However, there seems to
be little promise that one or two selected and developed

instruments could be administered to large numbers of mmznm:nwn
and ‘used to predict n:uwn potential success in m range of .

“ ' .

There does appear to be promise, however, mon.bnon»on»:a
success uw zm»:a information classification an:onoHoawmw.
These methods would allow students to be compared with people.
who have been mzoomnwmzw in a variety of training programs- or
occupations, since research has. shown that people ‘who tend

to be successful in. different occupations or training programs.

" do ‘differ in terms of characteristics measuréed by standardized

instruments. Based o:/nsnuo data comparisons, students could
be »umonawn about the extent to-which they compare favorably

successful’ people in speci n.nnuwuwua bnoannaw or oooabpnwo:mu
Although this .is possible, me researchers criticize this

nwmmnﬂn:n nun»:»:a bnoannau are
nnwunnm to mzoonwm in the mnoanns

’ ’
+

i

Q

l C ’
PAFullToxt Provided by ERIC

E




SUMMARY

»

. The results .of this review -and synthesis of. the literature are
mired, depending upon whether one is speaking of the results of -
predictive studies or clasaification studies. Regarding

predictive types of studies, there are no generalizable
criteria that can_be used by people selecting and admitting “
vocational students—to optimize student Belection and-admission -
for a wide range of vocational programs. This seems to be

_. true, regardless of whether ‘one defines success in terms of,

b training success or job success. V. .

-l

This does not mean it is impossible to develop highly specifio
sets of criteria to ‘predict success in"a specific curriculum
within a particular school. The studies conducted at the Los

Angeles Trade~Technical College (Crawford,.l966) and findings of
otlier researchers point this out. However, there gseems to
be little promise that one or two selected. and developed
instruments could be administered to large numbers of students

.-.and used to ‘predict their potential success in a range of
vocational programs. .
There does appear to be - promise, however, for predicting
-success by using informatjon classification methodologies.
These methods would allow students to be compared with people
who have been successful in a yariety of training programs or
occupations, since.research has shown that people-who tend
to be successful in different ,occupations or training programs'
do dAiffer in terms of characteristics measured by standardized
instruments. Based on these data comparisonsg, students could
be informed about the extent to which they compare favorably _
-0r unfavorably to various characteristics typical of
successful people in specific training programs or occupations.
Although this is possible, some researchers criticize this

" approach because it is not possible.to guarantee that the
¢haracteristics that differentiate successful people in
different training programs are really those characteristics

. related to success in the programs. People who select this

y o , :

¥




]
R * - - - - -
2. - .-

methodology must, therefore, be careful in their selection of
=~ the characteristics to be measured-and be sure those

characteristics show promise of being related to success in

‘the programs or occupations. .

In conclusion, it is again important to point out that maost’

'~ research done in the past on selecting’ and admitting students
has been: done by studying. groups .of students who had enrolled
(or were about to enroll) in vocational programs, or who had
entered_(or were about to enter}) a job. These'methodologies

‘ have been, and are still, widely accepted.
action considerations now raise questions about using past
data developed on groups that were sex biased, racially-biased,
ox biased in terms of representation.of the handicapped or
" disadvantaged. Before using -past research, 6r when’ planning
future research concerning the admission and:selection of -
vocational students, these issues must be considered.

-
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