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Analyses of interscale relations in 235 college students for the
Vocational Preference Inventory and Vocational Interest Inventory,
based on interest models of Holland and Roe respectively, suggest that
R the two-dimensional, circular configuration of occupations. or person-
ality types may be an oversimplifjication which impedes the understanding
of the structure of vocational interests. For both interest models four

o orthogonal dimensions seem necessary to capture interindividual
. " variability: - Social vs. Technical, Organizational vs. Outdoor, Science
. vs. Business, and Artistic. ‘ > . . e
. . .
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v oo Factor Structure of the Vocational Interest Models -

Li
! ’

of Roe and Holland .

- .
A - -

Clifford E. Luntebo¥g apd Patricia W. Lunneborg
1Y ‘
It is not unusual to find researchers working with Holland s theory

or his Vocational Preference Inventory (VPI) to mention the likeness
. " between his hexaéonal model and the c1rcular oxdering of occupations pro-
posed by Roe (1956) Indeed, Holland says Roe's ord@ring"is—“similar if - N
not identical' to his model €1973, p. él); Thus,acorresponding to
Holland's well-known RIASEC (Realistic, Intellectuar, Art%stic, Soelal,
. : Enterprising, Conventional) would be hoe's Technical, Outdoor, Science,
General Cultural, Arts & Entertainment Service, Business Contact, and
Organization. Both orderings are intelded to place’more related groups

next to one another. & ‘

' Aside from the ''Ramak questionnaire in, use in lsrael (Meir and
Barak, 1974), the only instrument }nown to measure Roe's eight activity Q
foci is the VocationalAInterest Inventory or VII (Lunneberg, l?g§). This
test-has been im use since 1970 with high school (H§) students who take
the Washington Pre-College Test Battery The VII is based:on Roe's
two-wa)?‘l classification system which assigns every occupation both to a
level, based on the responsibility and education required and to a

- group representing the focus of activity in the occupation. There are
six levels with Level 1 being the top. .Roe's system is’ avocational as
well as vocationar, i.e., while it refers to interests«connected\with

-

occupationsz it could be used with reference to leisure-time activities - (’

LS

as well. . : : v
The eight groups as they are described in .the VII, aréi .
(A) technology (TEC) poncerned with production, maintenarice, and
) transportation of commodities and utilities, examples include-
architecture, data processing, drafting, electronics, engi-
. neering, factory lead, machine operator, mechanic, pilot
(B) outdoor (OUT) : agriculture} fishery, forestry, mining;

. . examples include conservationist, farm owne /manager,

.

geologist, sailor, surveyor
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- (C) science (SCI):

sciences;

research in all socjal and natural
examples include college anthropology teacher,
(dentist, doctor, home economist, lab technician, mathe- L
matician, nurse, physical th?rapist veterinarian,

weather observer -

(D) . general cultural (CUL): occupation'inyeducation,

journalism;, law, linguistics; includes all elementary and
. high school teachers; college teachers in humanities
¢2)) uses special skills in

f\ écreative arts, entertainment, or:sports, includes com- .

arts and entertainment (ART):

mercial artist, designer, interior decorator, musician,
photographer, professional athlete, TV-or stage acting
(F) service (SER):

) ‘ others‘through guidance, domestic, personal and protective

attending to the needs and welfare of

services, examples include barber/beautician, clinical .

‘psychology, counseling, firefighting, ministry, police,

social work, waiter/waitress e

(G) business contact (BUS): face-to-face personal persuasion

o
investments, examples

to sell commodities, services

include auto sales, insurance, lobbying, public relationms,
real estate . J . .

organization (ORG) . managerial ownership, or white collar

(H)

job in business, industry, or government, examples include

\ #
\ accounting, administration, business manager, buyer, clerk

" retail sales, sectetary, teller

v

The VII éonsi'sts of 112 forced-choice items divided into two sets of
Each °

56 dtems each, an Occupations section and an Activities section.
item in Occupations consists of two occupations and’ students are to indi-
c%te in which of the two they have more interest. Each.pair of occupa- -
Each

oup is paired't ice with each 8f the other .groups to:produce the 56.

tions is matched fotr level and drayn from two different’Roe groups.

*

tems.

,
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the eight ingerest areas. An examplezof ART vs. CUL: I would rather )
visit a (a) museum of mod rn art (b) new community library. )

, Each QII scale-thus éEnsists of 28 items, 14 from each of the two
sections of the test. Items are given unit weight so'tQat scores on each
- scale cagwrange‘from 0 to l§. The VII requires a minimal amount of admin-
istrator effort and takes a maximum of '25 minutes testing tjme. The VII
was constructed to avoid items showing large sex differences and uses

norms, basged on all HS juniors (not separate sex norms) .

There is ample evidence that the c1rcular ordering of personality
types postulated by Holland (1973) is reflected in the VPI. The ev1dence
is of two kinds: appl/cation of an innovative spatial contiguration
analysis (Cole and Cole, 1970) and measurement in factor, space-of the
distance between scale types. (Wakefield and Doughtie, 1973). At‘the same
time there is also evidence that more than two dimensions underlie
Holland's hexagon’ (Cole, Whitney, and Holland, 1971; Edwards ahd Whitney,
l972 Wakefiqld and Doughtie 1973). Taken together these results sug-
- gest that the planar, two-dimensional, circular arrangement while a
reasonable first approximation to ‘the structuring of occupational inter-
ests, is an oversimplifilation. This oversimplification may lead to. :

“ difficulties in the counseling use of the circular model. For example,
dole Whitney, and Holland (1971) express conce{n at the placement of B
’ Mathematicfan close to Construction and Farming (the Realistic centroid)“
. ..as a function of the averaging of high scor%s on the adjacent Intellec-
tual and Conventional scales. Clinical Psychology in the 'same analysis-
/appears'in clase contiguity to Art'and Music (the Artistic centroid)-
" . ;presumably because of an‘averaéing of high lntellectual and Social
interests. ) C. . .
, Lf the planar representation is marginal, additional light should
be'cast‘by a comparative analysis of the VII and VPI in th% same samole.
Perhaps the VPI data fit as\yell as.they do on the plane because of the -
small number of scales (6) and because one measurement degree of freedom -~
> . . seems to be given over to the assessment of what Cole Whitney, and
~ Holland refer to as ''overall checking rate.”" The VII, with gwo additional
scales and an ipsative,'forced—choice gormat, should be freé of these ’

. B . restrictions. ¢ ° : .

! N
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JWakefield and Doughtie.

-tance was the exception being larger than“either RS or AC.

Method

Student volunteers who received extra credit in

‘Subjects.°

‘Introductory Psychology Qere administered the VPT and VII at the Univer-

sity's Educational Assessment Center. Ss were tested in small .groups and

1

the order of the tests was counterbalanced to control for order effectsz

4

For their participation Ss also received their VPI profile the following

wveek with self- interpretive ‘materials. The total N was 235 136 remales,

99 males, ‘ . {_‘_

éeparately for
(1970)

Similarly,

the factor distance measures of Wakefield and Doughtie (1973) were com-

rocedures. Three sets of analyses were conductad.
A e

the VPI and VII data, configural gnalyses based on the Coles'
procedure evaluated ‘the planar fit and citcular hypothesis.
puted a$ an assessment of circularity. Finally, varimax rotations -of
the large, significant components were evaluated. Varimax rotations of

components obtained in a joint factoring of VPI and VIT scores.were also

computed. T ® - . 3

Results

Xgl. Table 1 nreeents the principal'components analysis of VPT
scores. There were threé components with EigenValues.in excees of unity
achunting for 77.5% of variance. Projection of six VPI scales on to
the-best-fitting plane, (Cole and Cole, 1970) for these data produced ‘the
configuration in Fignre 1. The planar fit aceounted for 677 of the Qari—
ance gémparing favorably with 64% qbtained with males alone (Cole and
Hanson, 1971) and with 60% for females ‘(Cole, 1973).

The interscale distances in Table 2 wereéobtained by applying

. Wakefiald and Doughtie's (1973) technique to the three-dimensional space

defined by. the varimax factors of Table 3
between these distances were ‘even strongér here ‘than those reported by’
All adjdcent scale distances were smaller than
all intermediate scale distances, and all but one pf the intermediate»’
The CI dis-
_ The three

scale distances were smaller than the opposite distances.

varimax'factorq for the VPI reported in Table 3 and depictéd'

. -

~ - c. 4

The\posthlated relationshipsék
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. : ) RN . Tabie 1 :
“ . -y . . r !
Principal Components Analysis of VPI Scores

/.

,Factors 1 . 2 3 ’.- 4 5 6
3 “~ v‘_._\ - . N
. . Eigenvalues 1.96 1.44 1.25 ° 7 .63 A4h - .28
Percent variance  32.7 24.0 20.8  + 10.5 7.3 4.7
- ’ ‘ o A ‘
\ : ¢
"VPI Scales ) Loadings
Real : .53 .42 -.59  ..10 ".07 1
) . Int .25 .82 ~.24 -.17 .06 i
.. : |
Art . 37 .46 .62 .50 -.16 |
Soc - - . .54 12 -+ .61 -.54 05 & A
Ent - 77 -.46 .05 .22 17 L3 |
. . . ' . : . - - ;
Conv //5: .78 '-.39 -.29, -.10 .12 -.36 '3
H ) i N ! R . |
o ' v . . -
'Y .
N . . . ) . ‘o \ ~
Note, Abbreviationg throughout tables: Real = Kealistic; Int =
Intellectual; Art = A}tistic;'Soc = Social; Ent = Enterprising; Conv =
A Conventional; Tec = Techﬁology; Out = Outdoor; Sci = Sciencdy Cul = General
- Culturéi; Art = Arfsﬁ& Entertainment; Ser = $ervice, Bus = Business Contact;
’ Org = Organiz’ati_on..\ . ' T : : '
'/ o \
) [N - 4 . ‘
. . 8 l ' . - .
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i . , Table 2 . T
. ) ' Distances between VPI Scales
~ §.
\\ ‘ - * Adj aéent Intermediate ' Opposite -
‘ . Scales' $cales *  Scales
R* CR .90 . ER  1.12 RS - 1.24,
v, ° . . .
«e. 1 RIL -.60- . RA 1.22 A
. AN o - Vol
) G RI .60 / CL  1.32 IE* 1.42° * -
’ IA .9 IS 1.14 .
. i » '~ , Q’ . )
A IA- .94 RA -+ 1.22 . €' 1.31
AS | .38+ AE  1.16 . )
. - A . \ . p
. - AS .38 TIS- L 1.14 SR 1.26 7.7
. : SE .84 sC  1.06 ’
™ . \y - ] N .
) E SE .84 AE  1.16 s EI  1.42
" - EC. , .35 ER  1.12 .
) c . EC .35 sc  1.06 cA  1.31
> CR .90 cI  1.32 .
) !
@ N
L% s :
- ‘. * | ¢ H -
“ o » . !
- -~ .
+* ) ¢ ) 5 'V .
- Not:\}bb"reviations: R = Realistic; I = Intellectual; A =
Artistic, S = Social; E = Egterprising; C = Conventional.
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VPI Factor Loadings for 235 Colléée'stuQeqts o

« N » Q
L Vgrimax Facto 7~ .

*

“ ~ -t

Reéligtic- , .Artisti§~ > Enterprilging-

T S “ '

Intellectual Social Conventiopnal
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Figure 2. Projection of VPI scale

.

s

B

-

<

space.

&

®

in three-dimensjonal varimax factor

.

’

“
!
— .
>
-
-
~ 3
1
f
. L
»
.o
v
\
:
s
.
.
S
.
.
.
.
*
.
.
.
—
* »
.
.
.
f
[
.
°
. /
4y




. three—dimensionally in'Figure 2 support the notion that the'ﬁollowing

) adjacent scales are linked ‘ R and I, A and §, E and G. These‘three
pairings are'eonsistent Qith the interscale distances of Table 2 and’ .
positioninés of the scales in Figure 1 *(In visualizing Figures 2 and '
4, ‘the graduated lines correspond to factors, the solid lines": ‘denote

"positions of scales th&t extend toward the viewer' the dashed lines are

scale positions .that stnetch backward - three—dimensicnal space. ) _-f:. f.j
VII. TabIe 4 presents the principal components analysis of VII* T
scores., ~Again there,were three- components with eigénvalues in excess
ofrunity. Inasmuch as the fohrth eigenvalue was very close to 1,
however,” the first four cohponents were used in the varimax solution.
' These four accounted for 75. 97 of variance. Projection of the eight
VII scales on to' the best—fitting plane produced Figure 3 which follows
the circular ordering of Figure’ i in that Tec and Sci are"in RI quadrant,
Art in the quadrant etc, This planar f1t, hqweverg accodnted for
only 49% ofsthe variance. Also the Out and Cul seales did not appear in
-the positions predicted by Boe (1956), i. e., Out was not between Tec
nor Cul between Sci and Art, ' T N ."
esents the interscale distances computed within the
L space defined by the varimax factors of,Iable 6. In

constructing Table 5 the VII scales are\ordered as they appear circu-'/
larly in Figure 3. The striking aspect to Table 5 is that vhen the VII
- 18 constrained 'to two-dimensions as in Figure 3, these iuterscale dis-

~ tances are sevé&ely,misrepresented. In four-dimensional space Out is

’ closer to Tec.(.87)-than.1t is to either Sci (1.31) or Art.(l.28) yet

" in Figure é it appéars.farther from Tec than from these latter o
scales. Similarly, in four—dinensional space Art is closest tg Cul

(1.27), yet'when the scales are fofced into two-dimensional space Cul ¢

4 - [
. s o

is not adjacent to Art. e : E
The four varimax factors of Table 6 highlight the shortbomings of
“the planar representation of Figure 3 Indeed Fig\xre 3 appearsl to be
"~ close, to the plane which would be defined by ﬂhe first two varimax -

factors-—Org vs., Out and Serhus ‘Tec. The Bus vs. Sci distinction agp

the independenﬁ‘contribution of Art are lost in two—dimensional space.

<
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The factor loadings on Factors I, II, and III were used to prepare the
thtee-dimensional plot given in Figure 4. This figure.illustrates the
need for conceptualizing the dimensionality of the VII and Roe's classifi-
cation system beyond the boundaries of a plahe. As an’ example, the dis-
tinction between Bus and Org (Enterprising and Conventional) is a real
“one, but it is nqt one that is captured in the two diménsions of Figures

1 and 3. .ﬁrom Table 6 and Figure 4 it can be seen that while Oiié?g
nearly thelopposite of Out,- Bus is not. Rathe¥, Bus is drawn away from
Org by. its high loading on Factor III. As another example,'in Holland's '
model the Realistic type combines the‘Tec and Out occupations of Roe's '
system. Yet, when they are considered separately, they help to define
two orthogonal dimensions, Tec~for IT and Out for I, Y

VPI and VII, Table Z displays the correlations among the six VPI

aeees

and eight VII scales iZe highest VPI»VII correlations were as ﬁollows. \

Real with Tec,»Int-with. ct, Art with Art, Soc with Ser, Ent with Bus, and

P Sy

Conv with Org" ATl these’ ate in accord with\EHérﬁheotetical agreement
between Roe's and Holland's schemes. As for the "additionai? VII scales,

A

Out correlated most highly with Real and Int, while Cul correlated most’-\.;

.highly with Soc and Art. Table 8 gives the varimax factor loadings for.
the fourteen scales. The five principal components which,were rotated
accounted for 75.4% of the variance and were all associated with eigen~-
vajues in excess of unity. (The-sixth eigenvalue was .83.). )

“The four VII flactors were well reflected in the results of Table 8..

The fifth factor, termed Realistic, would seem to be a combination of L

RI from the VPI as well as a pbpularity" factor, taking into account the )

all positive loadings for the VPI plus the‘high loading for VII Out. Out-'’
door interest was the most popular area in the VII standardiiation sample.

o b
W
-

. + . Discussion : .

These results clearly establish that more than two dimensionsda;e e

needed to account for the structure of vocational interests as copcdep-

, tualized by Holland and Roe. At 1east three and as many as five factors
may be nggg5sary using instruments such .as the wIi andVIL. 1Is one of
these numbers of- factors "better" than another nimber? Can the factors be
interpreted &eaningfully7 Answers are suggested by comparing the preébnt

findings wi\h those of Edwards and Whitney (1972)

H
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Opposite
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Oﬁleus 1.55
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Bus-Out 1.55
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‘ ' VII and VPI Factor Loadings for 235'Colleg§;5tudents RPPO
. * L4
- a ,: ) " K .
L .

. , . - Sclence ~ Social Organizational

. . vs’ . - vs. vs.

" Scales Realistic  , Business Artistic "Technical ¢ Outdoor
- #
= e A S A III 11 I
i r -
, Real .85 .21 -.02 " =13 .10

i

Int 41 . .76 17 202 -4
Art . .19 2,00 - .85 .32 © .06

———

Soc .16 .06 10 .85 , .14

! -
. Ent .24 -.28 ° . .18 12 179

Conv . .34 .06 feo-12 * .09 .81
Tec .49 -.05 -.35 7 - -.55 9 ~-.10
Out .52 -.08 08 =19 N -.65
Sci -.10 .88 . =22 5 =23 . -6

Cul . ~.15 -.09 24 ¢ .63 .10

Art -.20 -.06 .86 -, =-.10 -.16
v N )
Ser . -.23 - -.18 . =24 ¥y .76 Co=a21
e ~ ' i :
Bus . -.18 -.47 -.04 . v =019 .59
. ] . " i-,. *
Org . =21 . =13 L =24 -.01’, 77
. . -
)
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Note. Loadings > |.4| underlined." .
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Workiﬁg‘with Hollapd's Self-Directed Search (SDS), another instrument
based on the RIQ§EC types, Edwards and Whitney consistently found four fac-
tors: Realistic—Investigative defined a first factor, Social—Enterprising
* a second, while Conventional and Artistic were separate third and fourth
factors. Their results resemble the factorings of the VII alone and VPRI
and VII taken together. /In both of these analyses (Tables 6 and 8) the
following four factors were isolated Social vS. Technical dfganiza~’
tional vs. Outdoor, Science vs. Business, and. Artistic. As anticipated, .
. the ipsative hature of the VII plus the separating out of an OQutdoar )
scale, sharpened the distinctions which Edwards and Whitney found blurred:
R and I were separated as were S and E by the emergence of the two. bipolar
factors, Social vs. Technical and Scipnce vs. Business ‘ '
What of the 'fifth VPI-VIX factor, the so< called Realistic factor’
It is not 1like the Realistic—Investigative f@ctor found By Edwards and
Whitney (1972) which typically had- negative loadings by scales other than
o R and I. It is like the first factor found by "Cole, Whitney, and Holland
(1971) which had high positive loadings by all six VPI\scales Finding

all scales loading positively was interpreted“ﬁ?”them as a respénse set -

. factor reflecting overall checking rate. ‘A similar interpretation of this,”'
fifth factor may be found in Wakefield et al (l975} where a canonical
variate in the VPI linked the Realistic type td the Acquiescent response
set. - Interestingly, when Acquiescence s controlled’ﬁy the forced—choice

< ’

, format of the VII, this factor disappears < - L
Given that the results of Edwards and Whitney (1972) and the pyesent
’ study concur in that at least four factors were required to-’ account for
the variability in vocational interests- in the RIASEC and Roe systems,
what-are the implications of describing OCcupational groups in only two
dimensions? If two dimensions,account for. 1ess than half the variability
(which is the case for many instruments to which’ the spatial configuration
analysis has been applied)), and four dimensions account for -75+807% of
variance, restricting descriptions*to two dimensions represents a. aignifi-
cant loss of information. With reference tg the two _examples ¢ited
earlier, it would-be more accurate to describe -the Mathematician as

N Intellectual and Conventional rather than Realdstic. Similarly, it Would
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be more accurate to’say that Clinical Psychologist was Intellectual and

Social, not Artistic. To,do:so, however, requires going beyond two

.
. '

‘dimensions. -
The next step in conceptualizing vocational-interests’ in ﬁour—‘
dimensional space. will be to assign to occupations factor scores bgsed
. on the four factors in the VII. Only then'can the utility of this‘factor

structure for test interpretation and counseling be known.'

\\..
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