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ABSTRACT

Because t..e demand for healih services exceeds the
supply, information concerning the aspirations, interests, and
motivating factors which lead individuals to choose a health career
and the obstacles in the path of health career development are of
vital concern to counselors and guidance personnel. This paper
reports, the findings of three studies which utilized data from the
Projent Talent Data Bank to identify similarities and differences in
personal traits of dentists, pharmacists, and physicians.
Specificaily, the focus of the dentistry study was on the process of
career development with attention to the stability of career choice,
while the pharmacy study was concerned with time of career choice.
The physician study considered the modifying effect that
family-community environment and high school have upenp final career
choice. Findings, presented separately for each study, suggest
certain considerations for career counselors and for admissions
personnel. The first is the individual's self assessment and
perceptions of occupations open to him. The second is the selection
of applicants by professional schools. . (J8)
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A LONGITUDINAL STUDY OF THE
CAREER DEVELOPMENT OF HEALTH PROFESSIONALS

Introduction. For the past few years there has been a growing punlic

awareness of the need to 1mprove‘hea1th care in the United States. Satis-
factory delivery of nealth services is a complex problem of which the num-

ber of health professionals available is only one aspect. o1str1bution,

geographically and by specialty practice, is an important factor in answer-

Ing the need for services, If, as 1n a totalitarian state, health profes-
sionals were geographically rearrangec so they were more evenly distribuy-
ted throughout the population, the delivery of health services would be
strikingly improved and the public perception of a shortaqe of health man-
power would be considerably less,

The severely inadequate health care provided to the poor in slum areas
and the sparsity of health facilities and manpewer in rural areas are prob-
lems frequently cited with the implication that they would be corrected by
an increase in the number of health professionals. Of course, to simply
increase the number of trained persons would not necessarily result in an
increased number serving in ghettos and rural areas.

It is generally agreed, however, that the demand for health services
exceeds the supply of manpower to provide the services. One response to
the problem 4s to increase enroliment in schools which train health care
specialists, such as medical, ‘dental, and pharmacy schools. To proceed

intelligently toward the goal of providing a greater number of health
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professtenals who will serve the needs of society, we must know about

the aspirations, interests, and motivating factors which lead individuals
to chouse a health career; and, on the othgr hand, we must identify the
obstacles in the path of health career development,

Three national organizations of health professionals have provided
financtal support for studies of the characteristics of potential mem-
bers of their professions, The American Medical Association through 1ts
Division of Medical Education has made possible a study of the character-
Istics of medical school applicants. The Dental Health Center Educational
Research Program of the U, S. Public Health Service, in cooperation with
the American Dental Association, has supported a study of the career
development of dental school applicants. The American Association of
Colleges of Pharmacy has supported a study tracing the development of

careers in pharmacy.
\

Purpose. The overall purpose of the Career Developmenf Study has
heen to identify similarities and diffgrences in regard to personal traits
among three health professions. Each of the three sub-studies has a spe-
cific thrust. The particular focus of the dentistry study was on the
brocess of career development with attention to the stability of career
cholce. The pharmacy study was concerned with time of career choice,
comparing early choosers with late choosers. The physician study con~

sidered the modifying effect that family-community environment and high

school have upon final career choice.

sample. Each of the three studies obtained data from the Project
Talent Data Bank. From the population of applicants to medical school
for the years 1964-1968, the AMA study identified medical school applicants
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who were tested in high schooi by Project TALENT. The study of dental
school applicants obtained its sample in a similar manner.

The pharmacy study began with registered pharmacists in the age
cohort most 1ikely to have been 1n high school in 1960 when the Project
TALENT data was collected. From this cohort a sample tested by Pro-
Ject TALENT was identified.

Three criteria were defined for grouping the individual samples.

 The first of these was career aspiration in high school, based on the

student's response to a Project TALENT question. Did the individual
choose medicine (dentistry/pharmacy) or another career? The second cri-

terion was the subsequent action taken by the student to actualize this

expressed career aspiration. Did he apply to a professional schnol?

The third criterion was the success of his action. Was he enrolled in

a professional school? (For the pharmacy study, fhe data for the second

\
criterion were not available. Threfore, pharmacy applicants who were

not enrolled or who did not graduate are omitted from the study.)
On the basis of these criteria, groups unique to each study were
identified. The study of medical school applicants has five groups:

CAE: those who chose medicine in high school,
applied to and entered medical school.

CAE: those who chose medicine in high school,
applied to but did not enter medical school.

CAE: those who chose medicine in high school,
but neither applied to nor entered medical school.

CAE: those who chose another career in high school,
but applied to and entered medical schwol,

CAE: those who chose arother career in high schooI,
applied to but did not enter medical school.,



The study of dental school applicants has eight groups:

OAE: those who aspired o denistry; applied to and
entered dental school.

OAE: those who aspired to dentistry’, applied to, but
did not enter dental school, ~

OA: those who aspired to dentistry, but did not apply
to dental school,

OHAE: those who aspired to another health career,
applied to and entered dental school,

OHAE: those who aspired to another health career,
applied to but did not enter dental school.

OAE: those who aspired to a non-health career, but
applied to and entered dental school.

OAE: those who aspired to a non-health career,
applied to but did not enter dental school.

OAE: a control group; those who aspired to a non-

~ health career, did not apply to nor enter dental school.

The study of pharmacists has nine groups:

OPEP: those who aspired to and entered pharmacy.

OHEP: those who aspired to another health career,
but entered pharmacy.

ONEP: those who aspired to a non-health career,
but entered pharmacy.

OPEH: those who aspired to pharmacy, but entered
another health career.

OHEH: those whko aspired to another health career and
entered a health career.

ONEH: those who aspired to a non-health career, but
entered a health career (not pharmacy).

OPEN: those who aspired to pharmacy, but entered a
non-health career. :

OHEN: those who aspired to another health career,
but entered a non-health career.

ONEN: a control groﬁp; those who aspired to and
entered a non-hedlth career. .

S
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The control groups in the déntistny and pharmacy studies are high ability
samples from Project TALENT,

Variables. The personal traits considered in the three studies are

measured by thirty~five variables. Six variables are composite ability
scores: I.Q., general academic, verbal, quantitative, technical, and
sclentific. Two scores measure achievement: course-related information
~and non-course-related information. Another seventeen variables are
interest scales: physical science, biological science, public service,
literary-linguistics, social service, artistic, musical, sports, hunting
and fishing, business management, sales, computation, office work,
mechanical-~technical, ski’ied trades, farming, and labor. Ten variables

are temperament scales; sociability, social sensitivity, impulsiveness,

vigor, calmness, tidiness, culture, leadership, self-conTidence, mature
pé*sona11ty. The physician study included three occupational interest
scales: health occupations, health-related occupations, and professional
occupations interest. This studv included four additional variables:
aspirations scale, career choice scale, importance of income scale, and
importance of people scale. The dentistry and pharmacy studies also in-
cluded the Project TALENT index SEE, socio-economic environment of the
Individual's family. This variable was included in the physician study
but with other family variables, therefore,. it 1s'not reported in this

paper.

Methodolocy. The research strategy for handling these var1ab1e§ is

a multivariate discriminant analysis. This is a procedure for studying
the predictability of group memberships from a set of trait measurements.

The trait measures are the antecedent variables (those collected by

6
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Project TALENT in 1960 and Ttsted above.) The group membership criteria
(career aspiration, application and enroliment tn professtonal school)
form the dependent vartable. The objective of this analysts is to deter=
mine what combination of test variab]es best predfcts the dependent
variable, a compound of the criter?a for group membership,

The procedure for studyfng criterion groups fn a multivari{ate
measurement space begins with the collection of measurements for samples
of‘the criterion populattons. Assuming that the groups are representative,
the next question 1s whether the sample groups are comparable, Using
Hartley's Fpay test of homogenetty, we ascertatned the comparability of
the groups with fegard to dispersion within each group on the test var-
fables. The next step was to test the equaltty of group means. To do
this we used Wilk's Lambda and an approximate F. We then computed an
F matrix to test equality of means among pairs of groups.

Having determined that the groups were representative, that they were
comparable with regard'to dispersion , and that the groups means for the
original variables were unequal, we then derived discriminant functions for
each group. These are functions of the original variables which maximize
the separation of the groups. On the basis of these functions, a classif—
ication matrix can test their efficiency in distinguishing the groups.

We préd1ct a subject's group membership using his scores on the test
variables, - This prediction was compared with his actual membership. The
resudting ratio of correct #o {mgorrect pred1ct10hs s one indication of

~the power of the combined significant vartables to distinguish the groups.

In these studtes, we held back every third case tn each group to form

A rep11catton sample for that group. We have tested the eff1c1enqy of the

(4
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discriminant functions fArst, on the study sample, then, on the replq=
cation sample,

Next, we generated a set of 1tneap wompounds of a1l the signif{icant
varfables. These compounds are referred to as canonfcal variables and
serve to reduce the dimenstonality of the test space. The proportion
of total variance accounted for by each canontcal vartable was calculated.
A1l of the variance among the groups will be accounted for by (6 -~ 1)
canonicals, 1,e., one Iess‘than the number of groups. The first two
canonical variables were evaluated at group means and plotted to give an
optimal picture of the distinctton of tﬁe groups.

The computer program used for these studies s a stepwise discrim-
inant anaIysis.l The procedure 1s to calculate an F value for each
variable. Then a stepwise multiple regression ahalysis 1s carried out, |
The first variable entered {is the one with tho highest F value, 1.e., the
one which accounts for the most variance ameng the groups. The next
variable to be entered s the one which, whén partialed on the previous-
1y entered variables, has the highest multiple correlation with the groups.
The stepwise analysis continues until all varfables are included, It
should be noted'that when the F value of a variable goes below the tolep-
ance level, that variable is deleted from the analysis.

Although the three studies used the same methodology and somewhat

the same variables of personal traits, each was done by a different

,lThe computer analysis was done at Ohio State University using the
BMDO7M Stepwise Discriminant Analysts Program developed by Paul Sempson
of the Health Sctences Gomputing Facilit Staff, UCLA. The authors are
grateful to Aaron Sugowit of Ohto State Untversity for the technical
adaptation of the BMDO7M program to these studtes,

¢ AR o R e St o M rt s do e ot et



person who posed a s1ightly dffferent question, For this reason,
we have reported the findings in three sections: Part I, Dentistry;
Part 11, Pharmacy; Part I1I, Medicine.

8.
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FINDINGS

Part I. DENTISTRY,

Significant Varfables. Through successive F tests, nineteen vari-

ables were found to be most significant in differentiating between the

groups. Table 1 presents these variables in descending order of F value.

TABLE 1.
F Values of 19 Significant Variables
Biological Science Interest  35,821%+

~ Physical Science Interest 7.755%*
\ Office Work Interest 4,359%*
. IQ Composite 4,230%*%

Labor Interest 4,085%*

General Info Part I - 3.804%*

Socioeconomic Index 3,539%*

Sports Interest ‘ - 3.172%*

Quantitative Aptitude 3.069**

Sociability 2,881%*

: Impulsiveness 2, 830%*

j Literary-linguistic Interest 2.,780%*

5 | Scientific Aptitude 2,783%*

} Sales Interest A 2.780%*

Computation Interest - 2,248%*
, Calmness | 2,207*
] - Self-confidence . 2,067*
: Social Service 5 2,029%
g Artistic Interest | - 1,893

j

Wiere FE.OS, 7, 1000;, 2,02 *
F(,01, 7, 1000), 2,55. ok

i | Comparability of Groups. Hartley's F max test of honogeneity of

dispersions showed that the groups cannot be considered comparable,
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Table 4 presents the standard deviations for each criterion group on the
nineteen significant variables. The variables with single asterisks are
those that are heterogencous on the basis 9f tq1s test,

It was believed that this was probably due to the large nunber of
variables, the large numbers of groups énd the unequal and large sample

sizes used 1n the study.

Equality of performance. The approximate F computed from the Wilk's
‘Lambda 1ndicates that the eight groups cannot be considered equal:
The computed, F s 5,05 with
d.f. = 252 and 6077, 39
where F(.01, 200, &® ) 3 1.25
This is the critical test of discrimination.

Discriminant Function and Classification, Stepwise‘Discriminant

v - e X - Nz

Aﬁ§1ysis computes new 11near_comb1nations of the test variables. One
function is computed for each group. These functions are similar to
regression polynomials and they can be utilized for predictive purposes.

In order to test the efficiency of the discriminant functions a
cross-validation technique was employed. This process consists of the
use of the obtained discriminant functions o classify subjects who are
known to belong to one of the criterion groups. Furthermore, the sube.
Jects who were included in the computation of the functions are also
classified. N

Table 5 presents the c1ass1f1cét10n of the original sample and
Table 6 presents thke classification of the cross-validation group. In
both instances a significant chi sqhage'was achieved indicating the exis-

tence of strong association between actual and assigned group membership.
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Classification probab1{1t1es were computed in urder to demonstrate
how they can help a subject to compare his similarity to each of the
eight criterion groups, This 1s typically done to validate tests. In
this study, the efficiency of classification, ;n terms of correct assign-
ments was found to be 45 percent for the study sample and 37 percent for

the cross-validation sample. The Tow index of efficiency may be due to

- the confusion operating between at least four goum; OAE, OMAE, OAE, and

COAE. It may well be that these foup groups are more similar than what

was concluded through the approximate F reported earlier.

Identification of Canonical Functions. The final step in Stepwise
Discriminant Analysis is the computation of nineteen canonical functions.
These functions are mutually uncorrelated, They are of a type that con-
stitute an ordered set, in which the first canonical is the single linear
fynction that accounts for most of the variation between the groups and
thereby best differentiates the groups. The first and the second canoni-
cal combined are the pair that provides maximum differentiation, and so
forth. The canonicals are orthogonal and thereby can be used for plot-
ting purposes (Van de Geer,.1971).

Table 2 presents the first and second canonical function. The co-
efficients (scaled vectors) of the variabqu represent the magnitude
of variance that the original variable contributes to the formation of
the canonical function. The first two variables account for a total of

84 percent of the total dispersion in the test space.
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TABLE 2,

Coefficients of Canonicali Functions I and II

Original Variable 1 IT
General Information, I .006 007
Soctability ~ 075 031
Imgu]siveness ~.025 -,127
Calmness 039 016
Self~confidence . 067 -, 037
Physical Science 043  ~,049
Biological Science ~.062 12%
Literary-linguistic 021 ~,030
Soctal Service -,017 -, 130
Sports 014 018
Sales .001 .023
Vigor 014  .010
Labor .037 -, 025
Socineconomic Index -, 024 011
IQ .009 -,003
Quantitative Aptitude 002 .007
Scientific Aptitude .002 ~.001

\ Cumulative Proportion of
Total Dispersion .584 .839

A11 of the cases are evaluated on - the canonical variables and cen-
troid scores are computed for each group. Table 3 presents the computed

canonical discriminant ceatroids for the eight groups.

TABLE 3.

Computed Canonical Discriminant
Centroids for Eight Groups

T T T N B A YOI S e s St s iz s L me e

Group \\ Canonical Variable -
o | S 11
OAE | . 237 799 ,
0 ~,149 676 i
. 0 “10539 ' "‘0583
OHAE 164 - 995
HA 441 . «,199
AE ' - 315 0676
021 -, 306

10 863 ol 763
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By using the canonical variables as a two coordinate system wherein
functton I becomes Axis I and function II becomes Axls II, the centroids
can be plotted in two dimensional space, Figure 1 presents the two dimen-
sional picture of the separation effected between the eight groups of the
study sample, |

The groups that are most widely separated on Axis I are OA from OAE.
Axis I1 separates groups OAE, OAE, OAE, and OHAE from OA, OAE, OHAE, and
OAE.

Four groups appear to occupy relatively similar location in the test
space, This clustering may account for the Tow efficiency of classifica~
~tion. This Finding necessitates a kedef1n1t1on of stability in career
processing, That {s to say, the groups which, (1) aspired to a health
related career, applied to dental school, and entered (OHAE), (2) did not
aspire to dentistry applied and entered (OAE) (3) asp1red to dentistry,
app11ed but did not enter (0AE) are very much Tike the "stable" dental
- group. By original]y defining stability 1in such a rigid fashion may
| kave inadvertantly skewed the efficiency of classification. A broader,
career field definition should be made.

By computing deviation scores for all the groups on each canonical
it was found that, biological science interest and course related general
information contributed the greatest to the separation of the eight groups
into two clusters, :

Further evidence of group differences on the nineteen variables can
be shown by identifying the highest and lowest scoring group for each
variable. Table 7 prasents the mean§ for the efght groups and indicates
~groups that are high and Tow by each variable. An attempt to characterl

12e the six groups in terms of the variables resulted in the following
conclusions:

a4
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1) Those who opted a dental health career, applied to a
dental school and entered a dental school, scored high on
sociability.

2) Those who opted a dental career, applied to a dental
school, but did not enter & dental school, scored high on
self-confidence and Towest on the 1mﬁulsiveness scales of
the Student Activities Inventory. This group scored high-
est on sports interesi, lowest on interest in Titerary-
1inguistics, social service, and computation. As was pre-
viously noted, group one and two are rot significantly dif-
ferent on the basi{s of the F-test when comparing means of
pairs of groups.

3) Those who opted a dental career, did not apply to a
dental school, indicated Towest interest in physical
sciences and sports, and highest interest in soctal ser-
vice, sales, and office work. This group scored Towest
on the I.Q. composite, the quantitative aptitude_compo-
site, and the scientific aptitude composite. 0 K'a1so
scored Towest on the socio~economic index.

4) Those who opted a health related carcer, applied to
and entered a dental school, scored highest on the calm-
ness scale of the S,A.I. and was most interested in the
biological science (X = 30.303). It must be noted that
this interest score has a maximum score of 40.000 indi-
cating the maximum of 1ike. Again, group 4 is not signi-
ficantly different from group one on the basis of the
F-value previously cited.

5) Those who opted a health related career, applied to

a dental school, but did not enter, did not show any spe-
cific strength or weakness in performance onh any of the
test variables.

6) Those who did not opt for a dental career, applied
to a dental school and entered, were least self-confi=-
dent and preferred office work and lahor as possible
career interests. This group also scored highest on
the socio-economic index.

'7) Those who did not opt for a dental career, applied
to a dental school, but did not enter, scored lowest
on calmness and indicated most 1nterest in computation.

8) Those who did not opt for, apply to, nor enter into
dentistry but had high academic ability, scored highest

on the impulsiveness scale of the S.A.I. They did not .
prefer the biological sciences -and sales, This group

indicated most interest in physical science, literary~
1inguistics, and labor. This group, as expected, perfor-

med best on the I. Q. composite, quantitative aptitude

‘45




composite, and scientific aptitude composite. Furthermore,
it performed best with regard to general knowledge.

It seems that, on the basis of general knowledge, group 0A f‘could

choose from most any career field and be successful in it

16
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Part 11, PHARMACY.

Significant Variables. Thirteen significant variables were derived

from the total 36 variabies through successive F~tests in the Stepwise
Program, Table 8 presents the F-values of these variables in descending
order, It is observed that nine interest variables, three abi1ity vari-
ables, and the socio-economic index were most influential in the differ-
j entiating process. Interest variables seemed to be the most effective

- discriminators while none of the temperament variables were effective

ﬁ discriminators,
TABLE 8.
f | F Values of 13 Significant Variables
| Variable
| 1. Biological Science Interest 17, 48%*
| 2. Physical Science Interest 10, 52**
| 3. Technical Antitude Ability Composite  6.82%*
4. Social Service Interest 6,17%*
5. Mechanical-Technical Interest 5,51**
6. General Academic Ability Composite 4,77%*
7. General Info T Ability Composite 4,19%*
8. Socio-economic Index 3,02%*
9. Business Management Interest 2,32%
10. Artistic Interest 2.23%
11. Farming Interest 2.15%
12, Sales Interest 1.98*%
13. Labor Interest , 1.96*%

where ‘F$.01,8,1000 = 2,53
F(.05,8,1000) = 1.95

Comparability of Groups. Hartley's F-max test of homogeneity of

dispersions showed that the Pharmacy groupings also cannot pe considered

22
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to be comparable. Table 10 presents the standard deviations for each
criterion group on the thirteen significant variables. Single asterisks
note that all the groups are heterogeneous-on the basis of this test.
Again, the large number of variables, groups and samples were believed
to be instrumental,

Equalicy of Performance. The approximate F computed from the Wilk's

Lambda indicates that the nine groups cannot be considered equal.

The computed F = 4.54 with d.f., = 288 and 8506.10
NhereFé.01,200,°=,= 1.28
F(.05,200,09 = 1,19
The aspect of equality, in regard to group differences, can also be viewed
- 1n observing group means. This will be presented later in this paper,

Discriminant Functibns and Classification. After’comput1ng nes 1in-

. ear, group specific polynomials (functions) based on the test variables,
the Prbgram approaches a cross-validation classification technique in
prescribing an index or Tevel of "best-fit" classification. Table 11 pre-
sents the c1assif1cat1onyof the original sample and Tablc 12 presents the
classification of the cross-validation group. .In boih cases a signifi-
cant Chi-Square is reported based on observed and expected classifications.
It 1s interesting to note from a compariscn of Table 13 that with a reduc-
tion from 36 to 13\var1qb]es, only a 3 percent drop in efficiency is
observed. o | | |
While the 34.1 percentvlevel of efficiency for the cross-validation
_groups might not appear to be very accurate, it should be remembered that

only 11.1 percent efficiency could be expacted through chance alone.
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The program also classifies the probability of each case of each
group inte every group. This is particularly important in the counsel-
Ing relationship since, as observed in Table 14, case 1 of group 3 is
assigned to group 3; yet his chance of being classified or "fitting well"
into group 9 1s also high,

Identification of Canonjcal Functions. In viewing the 13 derived

canonical functions based on the pharmacy groups, it 1s noted that the
first two canonicals account for 86.4 percent of the cumuiative propor-
tion of the total dispersion variance (Table 15). | i

Group centroids appear in Table 9. Figure 2 presents the two dimen-
sional Axis space developed by utilizing Canonical I and [1I aé vectors

in observing criterion group locations.

TABLE 9.

Canonical Variables Evaluated at Group Centroids

CCGF. I CF.II

1. OPEP 308 -.669
2. OHEP 611 -,320
3. ONEP  -.745  -.641
4 OPEH .36 174
5, OHEH 1,516 435
6. ONEH  .092  -.423
7. OPEN  -.885 053
8.  OHEN 051 119
9. ONEN 1375 434

The groups most widely separéteﬁ on Axis I are ONEN and OHEM.
Axis II best separates yroups ONEP-and OPEP from ONEN and OHEH,

‘24



24,
In general, 1t can be stated tnat on Axis I, high positive contri-
butions for OPEP, OHEP, OPEH, ONEH, and OHEN are exhibited on general
information (ability), and biological sciences,interést. High negative . |
contribution for ONEP was shown on physical science interest and techni-
cal aptitude while OPEN 1indicated negative contribution on course rela-
ted informatton (ability) and social service interest. In short, 1t
seems that both Axis I and II best differentiate the criterion groups
based on high and Tow contributors in general information (ability),
biological sciences interests, mechanical-technical Interests, physical |
sciences interests, and technical aptitude composite. The entered health |
groups are quite different on these variables than the entered non-health
groups. |
Figure 3 indicates the approximate graphical c1ass1ficat10n‘ofif1t
between actual and assigned group members based on the canonical func-
" tions (group centroids).
General Group descriptions on the 13 significant variables can also
be shown in viewing high and low mean scores. Table 16 presents the
means for the 9 groups and indicates those which are high and Tow on each
variable. An attempt to describe these differences resulted 1n'the fo]—l»
Towing summary: | }'
Group 1 - Opted pharmacy, entered pharmacy. | -
The means for this group were high on General Informa-
e oo oros. - Thon, < hese. ndyviduals had very
high scores in the ability aspect of personality.
Group 2 - gﬁted health related, engeredpharmaqy. |
. e means for this group -indicate individuals who are

h1?h {n btological sciences,and socio~economic index.
(d1gh scores for the:interest variable.)

Group 3 -~ Orted non-health, entered phé}maqy.
This group was high in physical sciences, business

|5
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management, and sales interest. It might be infer-
red that those who Tater found out about the possi-
bilities of management within the role of pharmacy
opportunities were convinced this may be an ideal
field. N,
Group 4 - Oﬁted pharmacy, entered health related.
~ This group was not high on any mean, but was Tow on
the farming interest. AEparently this group wished
to stay in the city and be more "professionally"
oriented, This might be a major cause of 1ittle
attraction of health professional to rural areas.

Group 5 =~ OEted health related, entered health related.
| This group scored high on artistic interest and
social service, and Tow on physical scienrzs,
business management, sales interest, mechanical
technical interest, labor interest, and techni-
cal aptitude composite.

Group 6 - Opted non-health, entered non-health. The means
for this group were not high or Tow considering
all the variables.

Group 7 - Opted pharmacy, entered non-health.
The means for this group were Tow on General
Information I, social service interest, and
general academic composite. Apparently their
early career choices were unrealistic since
they never actualized them. These scores re-
present Tow ability students.

Group 8 - Oﬁted health related, entered non-health.
This group did not score Tow or high on any
mean.

Group 9 - Opted non-health, entered non-health. This
group scored high on mechanical technical
interest, farming interest, and labor interest,
and Tow on biological sciences, artistic in=-
terest, and the socio-economic index. Career
realizations seem to be realistic and support
general assumptions.

The overall findings seem to indicate that there is a describable

difference among the groups on the significant variables as they relate

to career development processing.

%6
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Part 1I1. MEDICINE,

~ Representativeness of the Groups. The four groups of applicants to

medical school (Groups I, II, 1V, V) together comprise a 3 percent sample
of all app]icants for the years 1964-1968. . Those who gttended medical school
(Groups I, IV) represent 93 of the 94 schools in operation at that time.
| The non-enrollees come from approximately 20 percent of the undergrqduate
7 ﬁ - colleges in the United States., Group IIT (CAE) was distributed among the
5 four high school classes at the time of testing in a proportion apprbximat-
ing the distribution of U.S. high school students 1n 1960 (Table 17).

TABLE 17,

PERCENTAGE DISTRIBUTION BY GRADE OF 1960 HIGH
SCHOOL POPULATION AND STUDY GROUPS,

U.S. High Schoo! . Study Group
Population (1960) CAE CAE cgf %AE TAE

Grade 9 28.4%  16.0 - 15.4% 20,13  23.3%  24.g
Grade 10 26,64  22.3% '20.3% 27.4% 25.9% 24 8

Grade 1 24.3% 26.4%  24.8%  23.7%  26.8%  26.5%
Grade 12  20.5% 34.7%  38.8% 18,05 23.6% 22.8%

Comparability of Groups. For the physician study we entered

forty~two personal variables, as described above in the Introduction.

Of these, ten had an F VaIue significant at the .01 level and were ysed
in the analysis (see Table 23), The Fmax test of homogeneity of dispers-
fons indicates that the groups are not similarly dispersed on the ten
significant variables. This is probably due to the large sample sizes,
N'= 191 for each group. Note in Table 18 that the Frax for seven of




36.

the variables is relatively close to 1.00. The three variables
for which Fnax s greater are X1, I.Q. Composite, on which Group
IIT (CAE) had the greatest dispersion; X30, Biological Science
Interest, and X46, health occupations interest, which probably

have interacting items.

TABLE 18.

STANDARD DEVIATIONS FOR 5 GROUPS
ON TEN SIGNIFICANT PERSONAL VARIABLES .

Variable CAE  CAE  CAE  TAE TAE  F,,
X65 Aspirations 2.63b 296 3.292 2.64 3.28 .56
X49 Career Chofce 2.12  2.16° 2,10, 1.87 1.812 1.42%
X24 Tidiness 2.92, 2.89  2.77° 2.90 3.012 1,18
X30 Bfo, Sci. Int. 5.66 5,38 8,07 8.45 9.8128 3 33%
X34 Artistic Int.  8.67, 9.54 10,142 8.29 7.95 1.g3*
X46 Health Occup 4,98 5,53 7.87 8.17 9.100 3 34*
X48 Prof. Occup. 5.623 6.46 6.914 6,11 6,50 1.51% .
X 1 1.Q. Composite 23.33) 37.50 53.878 36.61  44.2) 5,33
X 4 Quant,Composite 33,89° 39.66 39.83 42.07 43,51 1.65*

F(df 190, 190; p<.05) = 1,00
*Significant |

8 argest Variance
bSmallest Variance.

Equality of Means. The group means for the ten personal

traits are not equal. ' The approximate F computed from the Wilk's
Lambda 1s significant at the .001 level.
~ Computed F = 22.25
F (df: 40, 3570; p <.001) = 2,23,
The F matrix in Table 19 shows that the means are also unequal

for all pairs of groups.
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TABLE 19

DIFFERENCE OF MEANS AMONG PAIRS OF
GROUPS FOR SIGNIFICANT PERSONAL VARIABLES

GROUP 1 GROUP IT GROUP III  GROUP 1v
GROUP I 4.75360
GROUP 11T 44,53642* 25,43576*
GROLP IV ' 19.16809* 19.75098* 45.60883* |
GROUP V 27.82106* 20.97499% 25.66727%  7.35917%
*p <.001 (df: 10,.94%)
iscr ing. ions. On the basis of group-specific dis-

criminating functions derived from the ten significant personal vapi-
ables, the cases in the study sample and in the replication sample were

classified. The efficiency of c1assif1cat1on for the study sample

_was 50.1 percent, and for the replication sample,,43.4 percent. The

expected; chance alone eff1c1ency was 20 percent for each sample.
The chi-square for observed and expected classifications in both sam-
ples was significant at the .001 level. (See Tables 20 and 21.)

TABLE 20.

CLASSIFICATION OF STUDY SAMPLE BASED ON
FUNCTIONS OF 10 SIGNIFICANT PERSONAL VARIABLES

Classification G ‘ Classificat
assification Group , . asstfications
OrTgTnal . Group "
Group I 11 111 IV v N Observed Expected
I CAE 11145y 48 8 15 9 191 45
IWCAE 60 725y 29 18 12 @1 72 38
111 CAE 220 By 3 2% 9 W 4
1v ThE 29 24 10 8835 40 191 - g8 3
v Tt 14 24 28 89 76z 19 6 32

- . - . deiadiaasiuas

TOTAL 955 48 9

- 38
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Efficiency of Classification = (478 x 100)/955 = 50.1%
Expected chance alone Efficiency = (191 x 100)/956 = 20.0%
Chi-square for 5 x 5 Table = 465.5
Where Chi-square (df 16, p €.001) = 39,25

TABLE 21

CLASSIFICATION OF REPLICATION SAMPLE BASED
ON FUNCTIONS OF 10 SIGNIFICANT PERSONAL VARIABLES

Correct
— Classification Group | . _Classifications
OrTgTnal” - Group
Group i 11 Il Iv v N Observed Expected
ACAE  50(p) 24 7 13 1 95 50 24
B CAE 32 259 16 12 3 9% 32 20
C CAE 8 15 62(20) 0 10 95 62 20
DCAE 20 14 - 8 32(18) 21 95 32 18

ETAE T 14 8 32 303 9 30 13

Efficiency of Classification = (206 x 100)/475 = 43.4%
- Expected chance alone efficiency = (95 x 100)/476 = 20.0%
Chi-square for 5 x 5 Table = 264.59
Where chi-square (df 16, p <.001) = 39,25

Canonical Functions. The next step 1n the Discriminant Analysis

was the computation of canonical variables. In this phase of the
physician study canonical variable 1 (a 1inear compound of the ten
significant personal traits) accounts for 56 percent of the variation
between groups, and canonical variable 2 accounts fer another 40
percent of variation. Table 22 gives the centroids for each group on

canonical variables 1 and 2. These are the coordinates plotted in
Figures 4 and 5,
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TABLE 22.

GROUP MEANS FOR CANONICAL VARIABLES
(PERSONAL TRAITS)

Canonical Variables Canonical Variables
Group I I Group I I
I (CAE) .71  =~.67 CAE J3I =7
I (CAE) .16  -.66 CA 20  -,67

IIT (CAE)-1.39  -.18
IV (CAE) .62 .69
V(CAE) -.11. .82

mMoOoOOWX>

CAE) -1.30  -,27
CAE 49 .49
CAE) -~ .19 .82

Note that Group III (non applicants) is farther on Canon 1 from Groups
I and 1V (medical students) than from Groups II and'V (those not ad-

mitted to medical school). On Canon 2, Group I is closer to Group II

than to Group IV; Group V is closer to Group IV than to Group II. Thus,

those who chose medicine in high school, whether they enter medical
school or not, have similar personal traits. Those who chose medicine
later, whether or not they éhrp]]ed, have similar traits. The groups
seem to be separated on personal traits according to when a medical
career was first chosen, rather than according to whether or not they
were admitted to medical school. Tables 24 and 25 show the contribu-
tion of the ten personal variables to the discriminating power of
canonical variables 1 and 2, We can then describe the different traits
of each group.
Group I - Those who chose medicine early, applied to and entered
medical school, scored high on the quantitative composite
(CAE) and fairly high on the I.Q. composite. This group scored
highest on the aspirations scale (money expect to earn,
money satisfied to earn, education expected). They evinced
a negative interest in other health occupations, but a pOS -

itive interest in other professions. This group showed a
negative interest in the biological sciences. '

A i L e S Gk B S L i

TR

T e e e AT T okl aihr ~ Sae * R,
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Group II ~ Those who chose medicine early, applied to but did not enter
_ medical school, scored much lower on the quantitative compos -
(CAE) ite, This group scored a 1ittle Tower on the aspirations
scale than did Group I. They, too, evinced a negative inter-
est in other health eccupations, but a positive interest in
other professions. This group evinced an even stronger neg-
- ative interest in biological sciences than did Group I.

Group II1 = Those who chose medicine early but did not apply to medical

school scored quite Tow on both the quantitative and I. Q.

{CAE) composites. Their aspirations were about the same as Group II.
They evinced a slightly negative interest in both other health
occupations and in other professions. They showed a strong
negative interest in the physical sciences.

Group IV - Those who chose medicine later, applied to and entered medical
. school scored relatively high on the quantitative and I.Q.
(CAE) composites. They evinced a positive interest in both other
health occupations and other professions. This group showed
a positive interest in both the biological and physical sciences.
Group V- Those who chose medicine later, applied to but did not enter
o medical school did not score high on either the quantitative
(CAE) or I.Q. composites. They evinced a positive interest in other
health occupations, but a negative interest in other profess-

ions. Their aspirations were about equal to Groups II and III.
This group showed the strongest positive interest in the bio-

logical sciences, '
CONCLUSIONS.

In the studies just reported, we have looked at personal traits in
an attempt to 1) differentiate stable from non-stable carear choice;
2) compare groups who have made early career decisions with those who
decided later; and 3) learn what traits distinguish applicants admitted
to professional schools from applicants not admitted. The data suggest
certain considerations for career counselors and for admissions personnel,

Do counselors ( and admissions committees, for 'that matter,) reen-

force the scientist stereotype of the health professions? . Students with

~high 1.Q.'s and who display superior quantifétive aptitude are expected

to choose elite careers, such as medicine,
Should the focus of early counse1iﬁg be bn career decision?

Would it not be more useful for the student to provide him an atmosphere

41
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where all options are open to him, where he is encouraged to explore
beyond the ability requirements of a few careers, to the kinds of activities
associated with many careers. With this knowledge he may hetter assess
his own personal traits in referenée to specific careers, |
Our data indicate that those applicants not admitted to professional
schools do not differ significantly on general gcademic aptitude from those
admitted. Selection committees could influence the supply of health personnel
who afe more 1ikely to choose jobs, w1th1h.the1r professions, that offer
the opportun1ty to' respond to the specific needs of society, for example,
general practice in the rural hreas and the inner cities.
It is part of the dgs1gn of the physician study to fo1low.the two
groups of students 1nto medical practice. Wil1 the differences in inter-

est and temperament ‘traits be related to the type and'1ocat1on of practice?

- Another phase of the study will look more closely at the applicants not

admitted. Have they followed other health careers, for example, health
administration; or other science careers, such as biological research;
or ofher service careers, such as teaching.

In summary, there are two sorting points in the career development
process. The first is the individual's self assesshent of abi1ities and
aptitudes in relation to his perception of the occupations open to him.
Counselors, as well as parents and family, have input {into bbth' the
self-evaluation and the career model. The second sorting occurs when
professional séhoo1s select from the pool qf applicants, those they con-

sider will best fit the career model as perceived by the profession,

4R
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Vvar #

X4
X46
X29
X30
X65
X49
X34
X48

X1
X24
X3€
X21
X26
X44
X43
X4l
X35
Xl9
X23
X12
X45
X31
X27
X39
X38
X13
X37
X40
X60a
X50a
X22
X28
X42

X5
X47
X25

X3
X20
X32
X33

wrrSignificant at .001
**Significant at .01

TABLE 23,

F Values for 40 Personal Traits

Title

Quant, Comp (C004)

Health Occup. Int.

Phys -Sci, Engro Math Into
BiO"SCi, Medo Into
Agspirations

Career Choice Scale
Artistic Int.

Profess. Occup. Int.

I.Q. Composite (C001)

Tidiness

Sports 1Int.
Impulsiveness
Leadership

Farming Int.

Skilled Trades Int.
Office Work Int.
Musical Int.
Sociability

Calmness

Info I (course~related)
Labor Int. '
Public Services Int.
Self confidence

Sales Int.

Bus. Mgt., Int.

Info II (non course-related)
Hunting=-Fishing Int,

Computation Int.

Importance of People
Importance of Income
Vigor

Mature Personality
Mech.~Tech. Int.
Tech. Comp. (C005)
Health Related Occup. Int,
Culture

Verbal Comp (C003)
Social Sensitivity
Lit=-Linguistics
Social Service

F=-Values

111.1819%w#
43.1022%#%*
16.0802%#*
15,3372%%+
12.4888%ww

6.8497%ww
5.3841%w%
6.8765%%*
4.3081%*
3.6190%%
3.2807*
3.1504*
2.7615%
2.2120
2.1802
3.0624*
1.8861
1.8102
1.4832
1.5764
1.4099
1.3968
1.3122
1.0395
0.9349
0.8101
0.6212
0.6239
0.5879
0,6496
0.5389
0.5887
0.4917
0.6026
0.4985
0.4428
0.3827
0.3338
0.2620
0.2701

Variables X2, General Academic Aptitude, and
X6, Science Composite, did not pass the

tolerance test (.0001).

- *Significant at ,0%

43

(df: 4,911)
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TABLE 24, |
DISCRIMINATING POMER OF PERSONAL VARIABLES IN CANON 1.

0r1gjna1 Variable Group I Group II  Group III  Group IV  Group V
X65 Aspirations +.03 +.02 -.02 -;61 -.02 7
X49 Career Choice +.001  +.001 +.001 ~-.001 -.002
X24 Tidiness +.02 +.02 -.04 +.02 -.02

| X29 Phy. Sci. Int. . +.01 +.02 -.08 +.06 -,01

| X30 Bio. Sci. Int. .06  -.08 +,01 +,04 +.10
X34 Artistic Int. +02 402 .06 -.02 +.04
X46 Health Occup. Int. =11  -.13 - .05 +.13 +.16
X48 Professions Int. +.06 +.,05 -.08. 04 .07
X1 I.Q. Composite +.26 +.07 -.40 +.15 -.08
X 4 Quant. Composite  +.64  +.20 -9 +,33 -.23

TABLE 25.

. DISCRIMINATING POWER OF PERSONAL VARIABLES IN CANON 2,
Original Variable 'Group I Group II  Group IIT  Group IV  Group V
X65 Aspirations +,22 +.12 +.12 +,09 +.13
X49 Career Choice -.02 -.06 -.06 +.04 +.10
X24 Tidiness £01 4.0 -.03 +,01 .01
X29 Phy. Sci. Int. +.05 +.07 -.29 +.21 -.04
X30 Bio. Sci. Int. .28 -39 +.04 +.19 +.04
X34 Artistic Int. +.0002 +.0002 -.0006 -.0002 +.0004
X46 Health Occup. Int. -.14 -7 -.06 +.17 +.20l
X48 Professions Int. +.04 +.03 -.05 +,02 -.04
X1 I.Q. Composite +.10 +.03 -6 ~ +.06 -.03

X 4 Quant. Composite +.32 +,10 -, 47 +.17 +.12

44

e I T T P U e



Figure 4,

— PLOT OF 5 GROUPS SIGNIFICA?’T PERS’ONALVARIABLES _

+1

CANON 2
S

CANON 1

}

i

o

v %
2

}

45 _ N




45,

Figure 5,

mBLOT.OF S GROUPS: SIGNIFICANT PERSONAL VARIABLES

+3

+2

s

CANON 2
o
OO0
@O .moO
OO
>0

02 ~1 O +1 +2 +3
CANON 1

46




