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Interrelationships among Interests, Life-History,
and Educational Criteria
Donald H. Brush and Lyle F. Schoenfeldt
Rensselaer Polytechnic Institute

The relationship between measures of vocational
interest, life history data, and two major educa-
tional criteria&mdash;performance and number of courses
taken by area&mdash;was explored in a university sample
of 1,900 students. Canonical correlation analysis
was used to uncover and to describe the major rela-
tionships between the variable sets. The largest and
most important dimension emerging was a general
academic achievement dimension. Indices of vari-
ance overlap suggested that background data,
rather than vocational interests, exhibited a
stronger relationship with the educational criteria.

The underlying relationship between in-

terests, background data, and various educa-
tional behaviors have, in the main, been pri-
marily conjectural among educators and behav-
ioral scientists. For example, little research has
been generated which clarifies the complexities
underlying the relationship between interest pat-
terns and academic performance across a variety
of curricular areas. Despite the prolific research
resulting from interest inventories, one area that
has not been adequately explored is that of in-
terest patterns as they relate to course selection
or number of courses taken in a given area.
Most interest inventory research has related to

interest pattern stability (Campbell, 1966; Jo-
hansson & Campbell, 1971), personality corre-
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lates (Brandt & Hood, 1968; Drasgow & Cark-

huff, 1964), occupational prediction (Flanagan,
Cooley, Lohnes, Schoenfeldt, Holderman,
Combs, & Becker, 1966; Harmon, 1%9; Levine
& Wallen, 1964), and studies relating particular
interest scales to performance in a specific cur-
ricular area or to overall grade point average
(Johnson, 1%9; Lindgren, 1973; Wood &

Langevin, 1972). Although the data support the
validity of occupational prediction and interest
stability, the research relating to course per-
formance and selection has received mixed re-
views (Tyler, 1965). Cooley’s (1967) monograph
represents one of the most sophisticated exami-
nations of the interactions among interests, abil-
ities, and career plans; high school ability was
found both to affect and to be affected by inter-
est patterns. The number of courses taken in a
particular area has not, in general, been studied
with respect to interest patterns. If it is assumed
that interests represent a kind of motivational
construct, then it would seem to follow that
there might exist a relationship between inter-
ests and depth of course work.

Biographical data represent another variable
set in a noncognitive domain which has fre-

quently been used either in conjunction with, or
as an alternative to, interest inventories (Hol-
land, 1976). For example, patterns of past
behavior may illustrate motivational patterns

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



166

that are consistent with interest predictions
(Brush, 1974). In addition, it has been found
that biographical data can, with a fair degree of
accuracy, predict Strong Vocational Interest
Blank Scores (Jones, 1970).
The disjunctiveness of the literature with re-

spect to vocational interests, characteristics of
people, and career-oriented behavior raises the
need for more studies attempting to integrate
these various lines of research. The present
study, primarily concerned with explaining and
understanding the underlying dimensions and
relationships between two important noncogni-
tive measures-interests and background-and
two major educationai criteria-academic per-
formance and number of courses taken by
area-is one attempt in the pursuit of this goal.

Method

Subjects
The subjects were 1,011 males and 881

females, an 80% sample of a freshman class at a
southeastern university. All subjects were par-
ticipants in a longitudinal study unrelated to the
present research, but which involved completion
of an extensive test battery shortly after enroll-
ment.

Procedure

All subjects completed a biographical infor-
mation blank (BIB) and the Strong Vocational
Interest Blank (SVIB) during the first quarter of
residence. The BIB used was a 389-item ques-
tionnaire constructed with multiple-choice items
in which the response options were arranged to
form a continuum. Scales were formed from the
items by separate principal components analyses
and varimax rotations for the sex groups, which
resulted in two factor sets of 19 factors each. A
detailed discussion of the methodology regard-
ing the development of the biographical inven-
tory is available elsewhere (Schoenfeldt, 1970).
For the purposes of the present research, it is

worth noting that for both sexes the 19 dimen-
sions were divided into several sets and included
dimensions involving (1) parental-family rela-

tionships (e.g., parental warmth, parental con-
trol, socioeconomic status), (2) personal style
(e.g., introversion, aggressiveness), (3) achieve-
ment (general achievement as well as achieve-
ment in mathematics and English), and (4) in-
terest areas (e.g., athletic interest, scientific in-
terest, cultural-literary interest). From the

SVIB, a set of 22 homogeneous content scales,
better known as basic interests, have been de-
veloped by clustering items with high intercorre-
lations (Campbell, Borgen, Eastes, Johansson, &

Peterson, 1968).
Academic criteria were obtained from tran-

script records 13 quarters (including summers)
following matriculation. A computer program
was developed to scan the transcript of each
subject and to derive a record consisting of (1)
high school grade point average (GPA), (2)
Scholastic Aptitude Test (SAT) Verbal, (3) SAT
Math, and (4) a profile of grades received and
number of courses taken in 12 academic areas.
These areas included (1) fine arts (e.g., art,
drama, music), (2) languages, (3) humanities
(e.g., literature, history, philosophy), (4) bio-

logical sciences (e.g., biology, botany, zoology),
(5) physical science (e.g., physics, chemistry), (6)
social sciences (e.g., economics, geography, psy-
chology, sociology), (7) agriculture, (8) business,
(9) education, (10) home economics, (11)
speech/journalism, and (12) physical educa-
tion/ROTC. The typical student completed an
average of 32 courses which included courses in
7 of the 12 areas. Distributional requirements
insured that virtually all students had courses in
the humanities, sciences, and physical educa-
tion. Other research with these academic criteria

suggested that high school grades correlated as
highly with college grades as college grades in
one area correlated with grades in other areas
(Schoenfeldt & Brush, 1975). The SAT scores,
while typically considered as indices of academic
performance, were only moderately correlated
with grades (19 of the 24 correlations were in the
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.20’s or lower) and defined a separate dimen-
sion.

All correlations between the interest, back-
ground, and educational criteria were based on
maximum N’s available, although the only area
with any substantial amount of missing data was
the academic performance domain. The distri-
butional requirements mentioned earlier and
the large sample size, however, ensured that
data were relatively complete for most students
and did not adversely affect the interpretation of
the resulting dimensions.

Analysis

The desire to understand relationships among
several variable sets, namely interests and back-
ground experiences in relationship to academic
performance and number of courses taken, pro-
vided a natural opportunity for the application
of canonical correlation analysis. Although the
correlations between pairs of measures (as be-
tween a given basic interest and each successive
academic performance area) may be of interest,
it is difficult to think about all the possible bi-
variate correlations simultaneously in an effort
to generalize to the nature and extent of interre-
lationships between the domains. The canonical
procedure allows the derivation of a best linear
function from among all possible linear func-
tions in a set of variables (e.g., interest scores),
while simultaneously deriving a best linear func-
tion from all possible functions of a second vari-
able set (e.g., grades received in different areas
of study) such that the function from the first set
correlates maximally with that derived from the
second set.
The basic comparisons studied in the present

study were (1) interests vs. academic perform-
ance ; (2) interests vs. number of courses taken;
(3) biographical data vs. academic performance;
and (4) biographical data vs. number of courses
taken. Since the biographical dimensions were
slightly different for males and females, the bio-
graphical-performance and biographical-

courses comparisons were run separately by sex,
resulting in a total of six comparisons in all.

Canonical variates were tested for signifi-
cance, and those roots needed to explain the re-
lationship between the two sets in each analysis
were described. Given the large sample size, it
would be expected that numerous canonical
roots would be significant. For reasons of par-
simony and interpretability, roots with canoni-
cal correlations (Rc) of less than .30 were not dis-
cussed, even if they were statistically significant.
Interpretations of the roots were based on the
correlations of the variables in that set with the
canonical variate. Thus, the interpretation is
identical to the structure resulting from a factor
analysis. The loadings are correlations between
the original variables and the new canonical di-
mension. In addition, several variance indices
were calculated including (1) the variance ex-
tracted (VE) from the data set by each canonical
variate; (2) an estimate of variance redundancy
(obtained by multiplying R~ by VE); (3) the
redundancy (proportion of data set variance

know, given another data set) attributable to
each variate; and (4) a redundancy efficiency in-
dex (RE) for comparing the amount of variate
redundancy to variance extracted. The RE index
discloses the decreasing efficiency in the extrac-
tion of redundant variance with each successive
root and is calculated by dividing the redun-
dancy by the variance extracted (Wood, 1972).

Results

Interests and Academic Performance

The first four canonical roots in the analysis
(see Table 1) of SVIB scores and GPAs across
the curricular areas were highly significant (p <
.001). The first canonical factor suggested that
students who had high interest scores in busi-
ness activities also had high grades in agricul-
ture (which is heavily economic and managerial
in its orientation at this institution). The second
pair of canonical variates was defined by high
loadings on art and writing interests, on one
hand, and high verbal aptitude from the per-
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Table 1
Canonical Correlations, Loadings and Variance Indices:

Interests-Performance (GPA)

Note: Only variables with loadings greater or equal to .40 are
included in the table.

formance domain, on the other. The third pair
of canonical variates resulted from the relation-

ship between a math interest dimension and a
moderately high math aptitude and education
grade dimension. The final canonical variate

pair was defined by humanitarian interest ac-

tivity (e.g., social service, teaching, religion)
loadings paired with a general academic
achievement factor (7 of the 12 GPAs had load-
ings b .40).
The variance extracted (VE) by each variate

from its respective data set ranged from 3% to
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17%. It should be noted that the VE did not

necessarily proceed from high to low. For ex-
ample, the VE for the interests Rc2 was the high-
est, while the VE for R~, and R~4 was higher than
R,,. On the other hand, the VE for the grades
R,, became larger with each succeeding root ex-
tracted. Thus, there appeared to be no necessary
relationship between the magnitude of R~ and
VE. In other words, a canonical variate may ex-
tract more variance from a data set than any
other variate within that data set and not relate
as highly to its counterpart variate in the other
set.

The RE range of 1% to 7% was far below that
for VE. Given either the GPA set or the SVIB

set, only 9% and 13% in variance, respectively,
can be accounted for by the other set. The

magnitude of the Rc’s, ranging from .91 to .45,
would suggest much greater overlap than

actually existed. Also, although the percent of
redundancy did not steadily decrease, the ratio
of redundancy to VE did decrease progressively.

Interests and Number of Courses Taken

Three significant canonical roots (p < .001)
ranging between .65 and .41 were extracted from
the data domains of interest and number of
courses taken as seen in Table 2. The most
salient dimensions could be characterized as hu-
manitarian vs. science/technical (Rct), science
vs. business (R~Z), and communication (R~3). Al-
though the Rc’s of the analysis were smaller than
for the interest-performance canonical analysis,
the total variance extracted from each set was

slightly more than that of the interest-perform-
ance analysis (35% and 37% vs. 30% and 33%).
Similarly, the amount of redundancy, given
either the interest data or the number of courses
data (10%), was also comparable to the interest-
performance analysis. The percent of re-

dundancy did steadily decrease here, however.
The RE indices also diminished across roots as
before and were substantially lower than in the
interest-performance analysis.

Background Experiences and Academic
Performance : Males and Females

The canonical analyses for both males and fe-
males (Tables 3 and 4) each resulted in four sig-
nificant roots (p < .001), with R,’s ranging from
.84 to .45 and from .78 to .43, respectively. Most
notable here, for both sexes, was a large general
academic achievement factor. For males, this
dimension accounted for 25% and 51% of the
variance extracted from the biographical and
grade point averages data from the first four
roots. For females, 43% and 78% of the variance
extracted from the background and perform-
ance data were accounted for by the general aca-
demic achievement dimension. The first canoni-
cal dimension for males suggested that those
who had high socioeconomic status (SES) also
tended to have high verbal aptitudes and high
grades in biological sciences. The third canoni-
cal dimension defined a high math and low
verbal factor in each set of data. The fourth
factor pair suggested that those students with
close family relationships tended to perform well
in physical activities. For females, verbal (Rc2)
and math (Rc4) dimensions were defined. Addi-
tionally, the third canonical pair suggested that
well-adjusted students who were either only
children or came from families exhibiting high
parental control tended to excel in home eco-
nomic academic areas. (It will be recalled that
the biographical factors were statistically de-
fined to be orthogonal to one another. Hence, it
is not surprising that there are few high loadings
within the biographical set for each canonical
pair.)

The degree of redundancy of the background
data given the academic performance data was
more than twice that of the interest scores given
the performance data (23% vs. 9%). On the other
hand, the amount of redundancy of the per-
formance data given the background data was
slightly lower (10% males, 8% females) than that
of the performance data given the interest scores
(13%).
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Table 2

Canonical Correlations, Loadings and Variance Indices:
Interests and Courses

Note: Only variables with loadings greater or equal to .40 are
included in the table.

Background Data and Number of
Courses Taken: Males and Females

Three significant canonical roots ranging
from .34 to .52 and from .32 to .51 for males and

females, respectively (Tables 5 and 6), were ex-

tracted from the background and number of
courses taken data (p <.001). The canonical cor-
relations and R.&dquo;s were substantially lower than
those obtained between background experiences
and academic performance. For males, the first
canonical pair suggested that those students
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Table 3
Canonical Correlations, Loadings and Variance Indices:
Male Biodata and Performance (GPA) 

----

Note: Only variables with loadings greater or equal to .40 are
included in the table.

with a background in math and science tended
to take more courses in the science vs. the
humanities areas. The second dimension was de-
fined by a high loading on the BIB science scale
and high course loadings in areas of biological
and physical science and a low loading on busi-
ness courses. The third pair of roots indicated
that those students who had high SES and
academic achievement tended to take more
courses in the humanities and social sciences.

The first canonical pair of factors for females
suggested that female students who have had
more experience and interests in sciences (vs.
art) and math (vs. English) took more courses in

the biological and physical sciences. The second
pair of roots defined an underlying cultural liter-
ary interest paired with more courses in lan-
guages. The third canonical factors found that
students with high academic achievement but
low science backgrounds tended to take more
courses in the humanities and the social
sciences. The redundancy of either the back-
ground data or number of courses taken data
given the other set was substantially lower than
the redundancy indices for the background data
and academic performance data. There was ap-
proximately one-third the amount of re-

dundancy in the background-courses data as
there was in the background-performance data.
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Table 4
Canonical Correlations, Loadings and Variance Indices:
Female Biodata and Performance (GPA)

Note: Only variables with loadings greater or equal to .40 are
included in the table.

Discussion

The present study was concerned with an ex-
amination of the underlying factors and the de-
gree of the relationship between (1) interest and
backgrounds, and (2) academic performance
and number of courses taken in a variety of cur-
ricular areas. The most clear-cut dimensions
that were similar when considering pairs of data
sets were found in the relationship between bio-
graphical data and academic performance
(GPAs). These were highlighted by math apti-
tude, verbal aptitude, and general academic

achievement dimensions. The dimensions found
in the other canonical analyses were either of
this nature (e.g., science and writing dimensions)
or such that they characterized student attri-
butes and academic behavior (e.g., students with
high SES and achievement orientation tended to
take more courses in the social sciences).

The canonical correlations between paired
sets of data ranged fro .91 to .31. Sixty-six per-
cent of those correlations ranged from .65 to .40.
The highest correlations came from the per-
formance data relating to background data and
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Table 5
Canonical Correlations, Loadings and Variance Indices:

Male Biodata and Courses Taken

Note: Only variables with loadings greater or equal to .40 are
included in the table.

interest scores. Six of 12 possible correlations
were above .60. Only one of the canonical corre-
lations between the data on number of courses
taken and background or interest data was
above .60.

Considering the number of variates estimated
in each data set (19 background, 22 interest, 15
curricular), the variance extracted from the dif-
ferent canonical analyses seems noteworthy.
Twice as much variance was extracted from the
course and performance data (.39 average) as
from the background data (.19 average). The
amount of variance extracted from the course
and performance data was about 40% more than
that of the SVIB data (.27 average). The number
of factors retained (three for course canonicals,
four for all others) did not appreciably affect the
amount of variance extracted (i.e., no relation-
ship between the number of roots and VE).

The redundancy indices were much lower
than would be expected from the size of the
canonical correlations and the variance ex-

tracted from each data set. Only 3 of the 12 re-
dundancy indices of one set given its pair ex-
ceeded 10%. The single analysis with any sub-
stantial redundancy was the relationship of male
and female background data with academic per-
formance (23% and 24% male and female, re-
spectively, of GPA given the BIB). Based on this,
it would seem reasonable that unless at least
one-half of the VE for a variate pair is re-

dundant, the description given for that pair
would be tenuous at best. Only four variate pairs
met this restriction: (1) the general academic
achievement dimension for both the male and
female background data-performance analysis;
(2) the SES-verbal dimension (male BIB-aca-
demic performance); and (3) the business-agri-
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Table 6
Canonical Correlations, Loadings and Variance Indices:

Female Biodata and Courses Taken

Note: Only variables with loadings greater or equal to .40 are
included in the table.

culture dimension (SVIB-academic perform-
ance). Of these, the general academic achieve-
ment dimension had the highest VE and re-

dundancy figures. In fact, the canonical roots of
academic achievement had more associated
variance and redundancy than did any other
canonical pair.

The results, demonstrating an important
underlying dimension of academic achievement
and an otherwise generally low relationship be-
tween background data and interests with aca-
demic performance and number of courses
taken are supported and explained, in part, by
two previous multivariate studies. Boldt (1972)
and Schoenfeldt and Brush (1975) found that for
most purposes, academic performance can be
conceived as a generally unitary dimension.
That is, factor analysis of different curricular

areas tends to produce a large general academic
achievement dimension. Students who tend to
do well, do well in all areas; whereas students
who perform poorly do poorly in all areas re-

gardless of their interests or background experi-
ences. A general academic achievement dimen-
sion argues for the fact that there would not

necessarily be differential affinity of interest or
experience for performance while in school. The
generally poor results of other univariate studies
cited earlier also support this notion. In the
absence of within-subject variance in per-
formance, correlations between interests or

background experiences would not be expected.
Similarly, when controlling for overall per-
formance, very little meaningful variance would
be left to test hypothesized relationships be-
tween independent variables and college per-
formance.
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