ACT RESEARCH REPORT

AN ANALYSIS OF THE STRUCTURE
OF VOCATIONAL INTERESTS
Nancy S. Cole
_ Gary R. Hanson
THE AMERICAN COLLEGE TESTING PROGRAM
| |
l

¢

P. O. BOX 168, IOWA CITY IOWA 52240

OO0

PUBLISHED BY THE RESEARCH AND DEVELOPMENT DIVISION




ABSTRACT

The internal structural relationships of scales from the SVIB, the Kuder OIS, Holland’s
VPI, the MVII, and the new ACT Vocational Interest Profile were compared. The
configurations of the scales for all the inventories were found to be similar and to conform to
the circular configurations of interest proposed by Roe and Holland. The common
configuration of vocational interests was used to reconcile previous contradictory research
results about the comparability of interest scores from various instruments and as a basis for
counselor interpretation.
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Several inventories of vocational interest are
used in this country. These inventories were con-
structed in different ways, are scored by different
methods, and report scores on different numbers
of scales with different names. However, the simi-
larity of scale names across instruments raises the
question of the degree to which the different in-
ventories measure the same or similar interests.

The degree of correspondence between various
inventories has been investigated by directly com-
paring an individual’s interests as measured by vari-
ous instruments. Several studies, in which this
direct approach has been used, yielded apparently
contradictory results. Triggs (1943), Triggs (1944),
and Wittenborn, Triggs, & Feder (1943) reported
definite similarities in the Strong Vocational
interest Blank (SVIB) and the Kuder Preference
Record by considering overall profiles and correla-
tional configurations. In more recent studies, King,
Norrell, & Powers (1963), O'Shea & Harrington (in
press), Wilson & Kaiser (1968), and Zytowski
(1968) reported low correlations between corre-
sponding scales of the SVIB and various Kuder
forms, and Kuder (1969) pointed out methodologi-
cal differences in construction of the instruments
which would lead to low correlations. In still other
comparisons, Rose & Elton (1970) and Wall, Osi-
pow, & Ashby (1967) used intermediate variables
(such as vocational choice or major field) to dem-
onstrate the relationship between two inven-

tories—this time the SVIB and Holland’s Voca-
tional Preference Inventory (VPI).

Although the direct approaches have produced
different conclusions, many writers have proposed
categories of vocational interest which, indirectly,
suggest correspondence between inventories. Super
& Crites (1962) compared the factors of interests
reported in several factor analytic studies including
those of Thurstone (1931), Strong (1943), and
Guilford, Christensen, Bond, & Sutton (1954). Six
factors were commonly found in analyses of data
from various instruments: scientific, social, lan-
guage-literary, mechanical, business, and artistic
factors. Cottle (1950) and Harrington (1970) also
reported correspondence of many factors of the
SVIB and those obtained from different Kuder
forms.

Many classifications of occupations have used
categories which appear similar to the factors
listed. Roe (1956) proposed eight groups (Technol-
ogy, Outdoor, Science, General Cultural, Arts and
Entertainment, Service, Business Contact, and Or-
ganization) in her two-way classification of occupa-
tions. Super (1957) named similar groups: Techni-
cal or Material, Scientific, Musical or Artistic, Lit-
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Method

The Analysis of Spatial Configuration

For the analysis of spatial configuration, cor-
relation coefficients were accepted as the measures
of relationship among the scales of each interest
inventory. Since the information about relation-
ships contained in a correlation matrix is not easily
interpreted in that form, a method of reducing the
information was sought. Although factor analysis
can be used to reduce the information in a correla-
tion matrix, its purpose is to discover underlying
dimensions, not to exhibit the relations among the
variable, per se. However, factor analysis (or princi-
pal components analysis) does suggest a method
which can be used in considering variable relation-
ships. 1t has been common in factor analysis to use
the factor loadings to plot variables on the factor
axes. For example, Strong (1943) plotted several
scales of the SVIB on pairs of factor axes. This
procedure, while useful in the comparison of varia-
bles, omits an important step necessary for the
analysis of spatial configuration (Cole & Cole,
1970).

Suppose the scales of an interest inventory are
represented by vectors of unit length whose values
are the loadings on the factor (or component) axes.
Then the vectors representing interest scales fall at
the surface of a unit hypersphere. Such a vector
representation contains all the information about
variable relationships contained in a correlation
matrix, but in addition provides a geometric inter-
pretation of those relationships. Visualizing or un-
derstanding relationships of interest scale vectors in
a many-dimensioned space is, of course, impossi-
ble. Suppose, however, that the locations on the
hypersphere representing the interest scales were
contained in a smaller-dimensioned subspace of the
larger space. Then the locations of the interest
scales in the smaller subspace would provide a sim-
plified representation of the relationships among
the variables.

The possibility of fitting a smaller space to the
vectors representing scales can be examined by
performing a principal components analysis on
those vectors. This second stage principal com-
ponents analysis can be interpreted as a fitting pro-

cedure in which the first component gives the line
which best fits the interest scale locations, the first
two give the best-fitting plane, etc. Thus, if the
vector representations of interest scales lie predom-
inately in a plane, for example, the first two com-
ponents will account for a large proportion of the
trace (or variance).

The operation can be visually described by con-
sideration of Figure 2. In the figure, four hypothet-
ical interest scales (A, B, C, and D) are plotted on
the three axes of the box which represent the fac-
tors or components of the first stage of the anal-
ysis. (For four scales there would be four such axes
and each scale vector would have the same length,
but only three can be pictured.) Projection of the
four variables onto any of the walls of the box
yields the type of plot commonly made by factor
analysts. However, in the example the four points
lie in a plane which cuts the box diagonally from
the lower left front corner (X} to the upper right
rear corner (Z), and the second stage principal
components analysis yields the configuration of
the four points as they lie in the diagonal plane.
The resulting planar configuration is also presented
in Figure 2.

The relationships among the scales of an
interest inventory as measured by a correlation
matrix and reduced, where possible, by an analysis
of spatial configuration is referred to in this paper
as the internal structure or configuration of the
inventory. It is this internal structure which for
Holland’s VPl was shown to be circular with the
ordering discussed earlier (Holland et al., 1969;
Cole et al., in press). Thus, two parts of the con-
figural analysis are of special relevance to the ques-
tions under examination in this study. The first is
the degree to which a plane fits the points on a
hypersphere representing the interest scales, and
the second is the particular arrangement of scales
in that plane. The percentage of the trace for the
first two components of the second stage analysis
can be interpreted as indicating the percentage of
the variance of the scale points accounted for by
the plane. If the percentage of the trace is large,
the two dimensions are a dominant part of the
structure of interests. If small, the planar config-




obtained from Clark (1961, p. 65). The.12 scales
of the ACT VIP were intercorrelated for 6,969
male students in diverse curricula at 57 two-year
colleges and the resulting correlation matrix is

given in Table 1. The analysis of a correlation ma-
trix for men on Holland’s VP! is adapted from Cole
et al. (in press) in order to facilitate comparisons
with the other inventories.

"TABLE 1
Correlations of the ACT VIP Scales
1 2 3 4 5 6 7 8 9 0 11 12
1. Scientific 1.00
2. Health .58 1.00
3. Artistic 43 .53 1.00
4, Social Service 35 .62 .63 1.00
B. Business Contact .26 49 47 .68 1.00
6. Business Management 31 .37 .39 .66 .72 1.00
7. Business Detail .33 .43 36 .60 .63 .59 1.00
8. Household .27 .32 .39 .38 .31 .29 .42 1.00
9. Carpentry 26 .16 .23 .15 .11 .22 .19 .58 1.00
10. Mechanical .21 .06 .01 -.04 .01 .15 .05 .37 .65 1.00
11. Electrical 61 .32 23 .16 .20 .27 .26 .27 .39 .44 1.00
12. Agriculture 17 .25 21 .22 .12 17 .16 .41 51 .45 .16 1.00
Results

Goodness of Fit of the Planes

The goodness of fit of a planar surface to the
points representing the scales of an inventory was
measured by the percentage of the trace given by
the first two dimensions. Table 2 gives the results
for the fit of the plane for each of the inventories
considered. The percentage of the trace may be
interpreted as the proportion of variance of the
scale points accounted for by the two dimensions.

The planar configuration accounted for over
half (between 56% and 64%) of the variance in the
scale points for four of the inventories while the
SVIB Basic Scales gave the poorest fit. Since the
Basic Scales were constructed to be as nearly inde-
pendent as possible, this poorer planar fit is not
surprising. Two dimensions do not offer a com-
plete representation of the internal structure of
any of the inventories. However, the percentages

near 50% and higher are substantial for instruments
having many factors and, supposedly, great com-
plexity.

TABLE 2

Goodness of Fit of the Planes

Percentage trace

No. of accounted for by
scales Instrument the plane
6 Holland’s VPI Scales 63.7%
50 SVIB Occupational Scales 56.4%
22 SVIB Basic Scales 37.8%
23 Kuder OIS Core Scales 60.7%
9 MVII Homogeneous Keys 58.2%
12 ACT VIP Scales 46.9%
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1. Accountant 14. Credit Migr. 27. Office Worker 40. Public Adm.
2. Advertising 15. Dentist 28. Osteopath 41. Purchasing Agt.
3. Air Force Off. 16. Engineer 29. Personnel Dir. 42. Real Estate
4. Architect 17. Farmer 30. Pharmacist 43. Rehab. Counselor
5. Army Officer 18. Forest Service 31. Phys. Therapist 44. Sales Mgr.
6. Artist 19. Lawyer 32. Physician 45. School Supt.
7. Author-Journ, 20. Librarian 33. Physicist 46. Senior CPA
8. Banker 21. Life Ins. Sales 34. Policeman 47. Soc. Sci. Teacher
9. Biologist 22. Mathematician 35. Pres. Mfg. Co. 48. Social Worker
10. Carpenter 23. Math-Sci. Teach. 36. Printer 49, Veterinarian
11. Chemist 24. Minister 37. Production Mgr. 50. YMCA Sec.
12. Com. Rec. Adm. 25. Musician 38. Psychiatrist
13. CPA Owner 26. Niusic Teacher 39. Psychologist

llJ .33 ;

Figure 4, Spatial configuration of 50 SVIB Occupational Scales.
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Figure 6. Spatial configuration of the Kuder OIS Core Scales.






