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A Vocational Interest Inventory Based on Roe's Interest Areas
Sandra K. Mitchell, Patricia W. Lunneborg, and

Clifford E. Lunneborg

Roe (1956) has elaborated what must now be regarded as a rather
long-lived and well-accepted scheme for the classification of occupations.
This two-~dimensional framework assigns occupations to one of eight interest
groups, representing the focus of activity for the occupation, and to one
of six levels, dependent upon the degree of responsibility, education or
skills required by the occupation. Earlier research by the authors
(Lunneborg and Lunneborg, 1968) suggested that Roe's classificatory scheme
could be usefully employed, together with measures of academic aptitude, in
predicting such disparate criteria of achievement as architecture school
success, graduation from law school and grades in different freshman courses.
Indeed, the predictive potential seemed strong enough to justify the develop-
ment of measures more sensitive than the answer to the single question:

What is the focus of ydur intended occupation? As a result wo;g was begun
three years ago on the construction of the Vocational Interest'Inventory
(VII).

Test Construction

The major intent of the VII is to provide an intra-individual profile
of interests across the eight Koe activity foci: Service (Sve--serving
and attending to the personal tastes, needs, and welfare of others),
Business Contact (Bus--face-to-face sales through personal persuasion),
Organization (Org-—éoncern with the organization and effective functioning
of commercial activities and government activities), Technology (Tec--

production, maintenance, and transportation of commodities and utilities),




Outdoor (Out--agriculture, forestry, fisheries, mining, etc.), Science
(Sci--concern with scientific theory and its applications), General Cultural
(Cul--preservation and transmission of the general cultural heritage), and
Arts and Entertainment (Art--using special skills in the creative arts,
sports, or entertainment). An ipsative, forced-choice format was adopted
for the instrument. The VII consists of two 56-item sections, "Occupations®
and "Activities."” A typical item in the first section asks for a choice
between two occupations, e.g., which occupation interests you more, pharma-
cist or bank loan officer. Each pair of occupations was matched for level
~and drawn from two different Roe groups. The example given is Level 2 for
Science and Orgaﬂization. Each group was paired twice with each of the
other groups in producing the 56 items. Further, each of the six occupa-
tional levels was represented by nine items except the two highest levels
which formed the basis for ten items each. The occupations used came from
extensive groups by levels classifications carried out by Roe and the authors
and may be found in Appéndix 1 which ié the authors' revised Coding-by-
Example Manual for use by clerks in coding written occupations.

The second set of items calls for a choice between activities. The
activity statements were written to be appropriate for a higﬁ school popula-
tion and to be consistent with Roe's eight foci of activity. Again, each
focus was matched twice with each other activity focus in building up the
total set of 56 choices. An example which pits Cul with Art is: I would

rather visit a (a) museum of modern art
(b) new community college.
The initial inventory was administered to a statewide sample of high

school juniors in the spring of 1969 in connection with the aptitude/échievement




battery of the Washington Pre-College (WFC) Testing Program. This test
administration provided the basis for an item analysis and subsequent

rewriting of approximately 15% of the items. Items were rewritten if they
failed to correlate more highly with the two scales (Occupations or Activities)
they were intended to tap than with any of the remaining scales, or if there
was a significant sex of respondent bias in the distribution of choices. The
latter problem was overcome by structuring the choices within an item to be
either both stereotypically masculinc, feminine, or neutral occupations or
activities. The most noticeable source of poor items in the first version

was the use of occupational titles which were either unknown or- ambiguous to

a number of students.

Results

The revised VII was administered as a part of the WPC battery to all
high school (HS) juniors in the statewide testing of spring 1970. Those
tested, 75% of all enrolled HS juniors, are most easily typified as
college-bound although this definition must include those students planning
to enroll in the vocational-technical training programs of the cooperating
community colleges as well as those entering academic curricula. Roughly
one-sixth of those tested (2095 females and 1969 males from those high
schools bearing names in the first part of the alphabet) were used in the
analyses reported here.

Mean profiles. The VII was initially scored simply by summing,

separately for the occupations and activities sections, the items answered
in the keyed direction for each of the eight interest areas. The ipsative

nature of the instrument insured that the sum of these eight scores within




either the occupations or activities sections was a constant, the number of
items, 56. Mean scores for the two sexes were obtained for the two subsets
of items. The resulting profiles were not flat with a raw score mean of 7.0
on each scale. For the occupations section the three highest means in the
male sample were: Cut, Art and Tec (8.1); the three lowest means were Bus,
Org, and Cul (5.8). Tor the females occupational mean scores were: highest
Art (8.1), Cut, and Sci: lowest, Org, Cul, and Bus (5.7). For the activities
section the mean profiles were more Jjagged. For males the highest and lowest
areas were: Cut (8.2), Svc, and Tec, vs. Org, Cul, and Bus (5.5). The activ-
ities profile for the females revealed high scores for Sve (9.5), as well as
for Cut and Art, and lowest scores for Org, Tec, and Bus (4.6). The female
preference for outdoors occupations and activities was a surprise. Indeed,
when the two sections are combined the females had a higher mean score,
although aot significantly so, on the outdoors scale than the males! As may
be seen from Figure 1, combining over the two sections, females scored sig-
nificantly higher (p < .001) than males on Svc, Org, Cul and Art, while male
means were significantly higher on Bus, Tec and Sci. The scores reported in
Figure 1 are in standard score form.

Scale correlations. The ipsative nature of the instrument imposed

restrictions again on the correlations among the scales. Typically such
correlations tended to be negative. For the full length scales, combining
occupations and activities, the only appreciable intercorrelations were, for
male subjects, Bus-Sci -.52, Org-Out =-.45, and Tec-Cul -.46. Among female
respondents these same scale pairs correlated -.4k, -.45, and -.28. The only

other female sample correlation of this same magnitude was -.3C between Bus
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and Cut. This pattern of intercorrelations is important in the outcome of
a factoring of the VII and W?PC battery reported below.

Mean profiles of intended training groups. As a part of the WPC battery

students are asked both their educational goal (ranging from "begin college
but no degree'" to doctorate) and their planned major (10 possibilities).
Mean profiles on the VII scales were delermined for scme of these groups
contained within the sample of LC6L4 cases studied. Before the profiles were
computed each of the eight total scales was separately standardized to a
mean of 50 and a standard deviation of 10, the score report system used for
other WrC tests. This standardization was based on the sample of four
thousand Jjuniors.

For each of 13 groups having different educational goals or majors a
unique mean profile was found and each of these profiles provided a measure
of early, concurrent validation for the VII. These mean profiles were re-

ported in the VII Booklet for Students in terms of highs and lows. After

the standardization mentioned above, percentile norms (N = LO6L4) were found
for the eight scales and highs and lows for the mean profiles indicate a
mean for a group which is above the 66th percentile (for most scales a score
of 55 or higher) or below the 33rd percentile (usually a score of 45 or
lower) in the standardization group.

Nine intended college major groups produced the following mean profiles
(see Figure 2): health sciences (N = 335), high Svec and Sci, low Bus; natural
sciences (N = 365), high Sci, low Svc and Bus; engineering (N = 282), high
Tec, low Svc and Cul; vocational-technical training (N = 223), high Tec, low

Cul; business (N = 453), high Bus and Org, low Out and Sci; education (N =712),
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high Svc and Cul, low Tec; social sciences (N = 284), high Svc aﬁd Cul, low
Tec and Sci; humanities (N = 316), high Sve, Cul and Art, low Org, Tec and
Sci; and a combination of agriculture, fisheries and forestry (N = 256),
high Tec and Cut, low Svc, Org, Cul and Art. In addition to these groups
of intended majors, three smaller groups of students were identified in terms
of their intended attendance at specialized noncollegiate institutions:
business college (N = 59), high Org, low Sci; hospital nursing programs

(N = 38), high Svc and Sci, low Bus, Tec, and Art; and technical training
institutes (N = 63), high Tec, low Cul. Finally 91 students were isolated
who intended, in time, to earn law desrees. Their mean profile was high on
Bus and Cul and low on Sci and Art.

Factor analysis of WPC battery and VII scales. Total scores on the

eight VII scales were intercorrelated with 20 measures from the WPC battery
separately for samples of 1000 males and females selected at random from the
basic standardization samples. The resulting matrices of intercorrelations
were factored by a principal components technique (unities retained in the
diagonal of the correlation matrices) and those resulting component vectors
with associated eigenvalues greater than unity rotated to a varimax criterion
of simple structure utilizing a standard program BMDO3M (Dixon, 1968).

For both sexes seven factors were retained for rotation. Three of the
factors in each instance were clearly identified with the WPC battery of
cognitive measures: high school achievement (loaded by grades earned in six
areas of high school study), verbal test performance (losded by five WEC
tests of vocabulary, grammar, spelling and reading comprehension), and
guantitative-spatial test performance (loaded by six quantitative aptitude/
achievement measures, spatial ability and mechanical knowledge). These results

are consistent with earlier analyses of the WPC battery (Lunneborg, 1966).




.

The VII scales defined independent factors asvwas antiéipated on the
basis of earlier work with a combined aptitude-interest battery (Lunneborg,
Greenmun and Lunneborg, 1970). The only noteworthy overlap occurred in the
female analysis where Cul had its highest loading, .55, on the verbal test
performance factor. Indeed, Cul and Art were least clearly and consistently
defined in the two analyses. For both males and females there were interest
factors which could be styled Sci vs. Bus (loadings of .79 and -.77 for
males and .81 and -.71 for females), Svc vs. Tec (.74 and -.72 on the male
factor, .61 and -.70 on the female counterpart), and Org vs. Cut (.55 and
-.71 for males, .85 and -.59 for females). lLoadings cited are the largest
for those factors. The Art scale defined a unique factor, loading .91 in
the male analysis, and had sizable loadings on the Sci vs. Bus (.41) and
Sve vs. Tec (-.57) factors in the female study. The Cul scale had its
largest loading on the verbal cognitive factor in the female analysis and,
for males, had loadings on the Svc vs. Tec (.46) and Org vs. Cut (.55)
factors.

Item analyses and test revision. The correlations between the

occupations and activities part scores ranged from .22 to .45 among females
and from .15 to .52 among males with the Svc parts least well related to one
another. The correlations between occupations part and total scores ranged
from .82 to .89 among females and from .76 to .9C among males; between activ-
ities part and total scores, among females, .75 to .34, among males .75 to
.87. While the cited occupations-activities part score correlations were
not spectacular, in every instance the highest positive correlation between

activities and occupations was between those in the same interest area.

11
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Item intefcbrrelatibns and phi cgefficieﬁts between sex and item
endorsement led to rewriting poor items primarily in the occupations section
so that a 1972 VII version is now available. Probability 6f endorsement for
items varied from .13 to .88 so that no items had to be rewritten for elicit-
ing an extreme response. Seven items with sex phi coefficients greater than
.30 weré reworded so as to be less associated with one sex or the other.
possibly accounting for the high Outdoor scores was the observation that ten
of the items which had to be reraired had poor alternatives (in terms of |
correlations with their respective scales) to outdoor occupations or ‘
activities.
Appendix 2 is the scoring key for the revised (1972) VII. Major
deviations between the present classification scheme and Roe's latest print-
out (1969) include clergymen (Roe, Cul; VII, Svc), computer programmer (Roe,
Org; VII Tec), statistician (Roe, Org; VII, Sci), architect and city planner
(Roe, Art; VII, Tec), data processor (Roe, probably Org; VII Tec), agronomist,
ecologist, horticulturist, soil scientist and others (Roe, Tec and Sci; VII,
Out), technical writer (Roe, Tec and Cul; VII, Cul), industrial designer
(Roe, Art; VII, Tec).

Future studies of occupations. Below is a list of the intended

occupations of these high school juniors which listings are available for
study. The groups vary greatly in size, with small numbers of conservation-
ists and large numbers of prospective teachers. The basis for the groups
was a VII item which requested the student to write out his intended occupa-
tion. Listings are available of the WPC numbers for each of these groups so

that comparisons are possible on all WFC variables and biographic data for

i<



11
say, psychologists vs. social workers. COCnly these 35 occupations had
sufficient sample sizes to make the listings practical. Note that the 18,000
cases scanned came from the western part of the state only. The "code
refers to Ann Roe's occupational interest groups: A, Service; B, Sales;

C, Organization; D, Technological; ®, Cutdoor; F, Science; G, General

Cultural; and I, Arts and Intertainment.

Code N  Occupation Code N  Occupation

C 166 Accountants i F 161 Home economics
E 228 Agriculture and fishing G 261 Journalism

D 309 Architecture G 499 Ilaw

H 314 Artists (including commercial) F 209 Mathematics

A 40 Beauticians D 156 Mechanies and machinists
F 145 Biology H 259 ldusic

C 275 Business management F 589 Nurses

F 106 Chemistry E 390 Oceanography
E 92 Conservationists D 240 Pilots

D 214 Data processing A 207 Police

F .160 Dentists A 67 Psychiatry

F 184 Dental assistants A 228 Psychology

H 248 Design and interior decoration B 115 Sales

F 362 Doctors (11.D.) C 501 Secretaries

G 3457 Education (elem, second, gen'l) A 451 Social work

D 139 Electronics A 461 Stewardesses

D 903 Engineers F 191 Veterinarians

E U485 Forestry

13
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Reliability of student-coded occupation. As indicated above, students

are asked on the VII to write out their intended vocation. They are also
asked to code the focus of this vocation using Roe's scheme. Of interest
was a comparison of their codings with experienced clerk coding. Twenty-five
groups were checked %o see the percentage of error in student coding (again,
with a view wowaerds rewricing the descriptions of the eight groups so as to
be more understundablce Lo high schocl juniors). The groups vhich did the
best job of coding ta.ir prospective vocations were: social workers,
salesmen, engineers, dentistc, conscrvationists, lab technicians (best with
only 5% error), rwohanaticinae, musicians, and '"other Art,"” i.e., all students
intending occupations in this category vhich were not frequent enough to
have a listing ;aade for future study. The worst coders were data processors
(84% error--Rce would have them in Org while tiey placed themselves in
Tec), secretaries (7% error--for some rzason they saw themselves more in
Bus than in Org), "other Org" (67% error--again, they placed themselves in
Bus rather than in Org), home economists (83% error--they saw themselves in
either Svc or Cul, probably as tecachers, than in Sci), and worst of all,
architects (91% error--they said they belonged in Tec rather than Roe's
Art). Because of these diswmzl results the descriptions of Roe's eight areas
were redone to include examples within the area, e.g., 'service: attending
to the needs and welfars of others through guidance, domestic, personal and
protective services; cxamples include barber, beautician, clinical psychol-
ogy, counseling, fircman, ministry, police, social work, stewardess, waiter."
The examples were selected vartly on the basis of popularity.

Incidentais. Only 25 women (out of 18,000) wrote the focus of their

intended occupation was '"housewife." The percentages of fathers in the

14
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eight occupational groups compared favorably with those obtained five years
ago (Lunneborg " Lunneborg, 1968) also through student coding: then vs. now,
Sve 11% vs. 12%, Bus 16% vs. 18%, Org 18% vs. 18%, Tec 3L% vs. 35%, Cut 1%
vs. 7%, Sci 3% vs. W%, Cul 3% vs. 5%, Art 1% vs. 1%. A decline in outdoor
occupations is the only noteworthy shift.

Profiles like those in Figure 2 were drawn for students according to
their coding of their intended occupation. The results were disturbingly
flat; unlike declaring a major in business administration, coding Group 2
Bus as the focus of one's intended vocation did not result in a profile with
a peak on Bus. The groups which did peak in accord with their score profiles
were Sci, Cul, and Art. .lt is hoped that the rewritten descriptiocns of

Roe's eight areas produce: better results in terms of score profiles in

accord with student coding of intended vocation.

Discussion

These initial results for a new instrument are heartening both with
respect to potential empirical usefulness and to the theoretical vocational
interest formulation upon which it was based. Although predictions were not
made in advance for the intended training group VII profiles, each of the
thirteen provides, a posteriori, not an unreasonable picture. "Science
interest peaks among those who intend to major in science, with service
interest high among the health sciences and low among the natural sciences.
Technical interest is high and cultural interest low for engineers-to-be
and those entering vocational-technical programs. Future educators, human-
ists and social scientists reverse this pattern with a heightened interest

in culture and a depressed concern with technology. Potential business

10




1k
édministratérs peak on organizational and business contact at the cost of
scientific and outdoor interests. The authors are encouraged by the degree
of clarity in these profiles for groups which are likely still quite fluid
in vocational commitment. The VII will now be employed in research with
samples in which vocational crientation is progressively more crystalized
in the expectation that the resulting profiles will be even more stable.

The results of the two factor analyses, though hardly sophisticated,
lend important support to Roe's notion of a circular continuity to vocational
interests, particularly as this has been elaborated and tested by Holland
and associates (Cole and hanson, 1971). In simplified form these vocational
theorists postulate a two-dimensional or planar distribution sf inﬁereété..
so that the Roe interest foci would form a circle with points around the
circle representing Svec, Bus, Org, Tec, Cut, Sci, Cul, Art, and back to
Svc. Adjacent points are hypothesized to be most nearly alike and those on
opposite sides of the circle least alike or negatively related. In the
Holland version the circle is divided into six sectors by collapsing certain
of Roe's categories with the resulting sectors ordered as follows: Social
(sve), Enterprising (Bus), Co.ventional (Org), Realistic (Tec and Out),
Intellectual (Sci), and Arcistic (Cul and Art). This ordering (assuming
roughly equal-sized sectors) places Social opposite Realistic and Intellec-
tual opposite Enterprising in the interest plane. In the present factor
analytic results for both sexes such a plane is tantalizingly well-defined
by the two orthogonal factors named Service vs. Technology (Social-Realistic

dimension in Holland's scheme) and Science vs. Business (the Intellectual-

Enterprising diameter of Holland's circle.)
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The third factor found here, Organizational vs. Outdoor, would take
interest assessment beyond the plane and disrupt the circular ordering. In
this connection perhaps this factor reflects the growing opposition perceived
by youth between the interests of ecology (outdoor) and the interests of
the Establishment (organization). Certainly outdoor interest was much higher
than anticipated. It might just be the Pacific Northwest, but it might also
be the Zeitgeist.

The W?C testing program is currently altering its feedback to students
so that the results of the VII are coordinated with high school grades and
aptitude/échievement test scores to provide better guidance for educational
and vocational decision-meking. The VII is thus intended to serve much the
same function as the Kuder Preference Record and a version of Holland's
Vocational Preference Inventory do for the Computerized Vocational Informa-
tion System (CVI3) at Willowbrook High School in Villa Park, Illinois

(cvis, 1971).

17
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Appendix 1

Roe's Classification of Occupations:

Coding-by-Example Manual (1971)
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ROE CIASSIFICATION OF OCCUPATIONS: INSTRUCTIONS FOR CODING

Occupation is assigned a two digit code. The first digit is the GROU?

designation, corresponding to the column of the table of examples, and the

second digit is the LEVEL, corresponding to the row of the table. Code the

first occupation listed if more than one is given by subject. When an occu-

pation ends with ''ing," e.g., "accounting" or "teaching,” read it as if it

ended as a proper noun, 'accountant" or 'teacher.”

Codes not appearing among the examples are the following:

90
91
92
95
9k
P
%

97

Housewife, homemaker

Undecided

Unscorable or ungnown

Retired

Deceased

Military service (all levels, all branches)

Business firm, manufacturing company, etc. unspecified, e.g.,
"Boeing employee" or "works for Pacific Northwest Bell," or
Government, civil service unspecified, e.g., "county employee"
or "public work®

None or no entry

Basic reference: Roe, A. The psychology of occupations. New York:

Wiley, 1956.

Bureau of Testing Project: 1270-175
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Appendix 2

Scoring Key for

Vocational Interest Inventory (1972)

Roe's eight groups are:

Business contact
Organization
Technology

Sciences
General cultural
Arts and entertainment

L3O\ Wk

Roe's socio-economic occupational levels range from 6 (low) to 1 (high).

1.

2.

O O~ O\ WO

Identifies student's intended occupational group
Identifies student certainty regarding intended occupational group

Student's coding of Roe group of his intended occupation

Section 1 - Occupations
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Group Level

Group

Level
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Secticn 2 - Activities
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Section 1

Section 2

Group 1 Service

Ttem No.

AN O -
WwWONO DV 00— N\ W -

\n
O

Vocational Interest Inventory (1972) Scale Scoring Keys

response

Section 1

oo ®POCT PO TW OO

10.
20.
21.
28.
32.
59.
LO.
h1.
L.
L5,
L6.

Group 2 Business Contact

Item No.

1.

10.
11.
12.
13.
1h.
16.
23.
30.
57.
L.
51.

response

Section 1

P o PO OO

Section 2

P o oCo o OO

oo o e

16.
20.
23.
2h.
26.
27.
30.
31.
L.
L3,
48.
51.
53.

Section 2

P P OCT PO OO PO

o

Group 3 Organization

Item io.

2.

9.
15.
16.
17.
18.
19.
20.
21.
2k.
31.
33.
L5.
52.

response

oo P OoCOoD oD OO

oo oo oo od o




Section 1

Section 2

Group 4 Technology

Item No.

3
10.
17.
22.
23.
2.
25,
26.
27.
28.
32.
59.
L6.
53.

Scored
response

o pOUoCOoCoT o P o oo

10.
11.
22,
25,
26.
29.
37.
39.

49.
53.

Co oD OO0

Section 1

Section 2

Group 5

ITtem No.

L.
11.
18.
25.

2

30.
31.
32.
33.
3.
55.
LO.
L7.
54.

Cutdoor

Scored

response

poYVPOoTOoOPPOoOoOo o O

17.
21.

25,

33.
35.
36.
L2,
43,
50.
56.

¢

v,
LS

®» » p ooooccocococo oo

Section 1

Section 2

Group 6 Sciences

Item No.

Scored
response

oo oo PO o0 D

pooococoP o oo oo




Section 1

Section 2

Item No.

6.
13.
20.
27.
3.
L1,

2

U

Ll .
L5,
46.
4L8.
49.
56.

Group 7 General Cultural

Scored
response

(oAU CENCER o o SN RN CEE ORI ¢ )

T O T OoCToT® oD

Group 8 Arts and Entertainment

Section 1

Section 2

34

Item No.

7.
1k.
21.
28.
35.
Le.
Lo.
50.
51.
52.
55.
5k.
55.

Scored
Response
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