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Longitudinal Stability of Person Characteristics:
Intelligence and Creativity
D. Magnusson and G. Backteman
University of Stockholm

An empirical study based on a heterogeneous
sample of approximately 1,000 boys and girls
concerns longitudinal stability in intelligence and
creativity data. Group-administered intelligence
tests were given at ages 10, 13, and 15; and
different creativity tests were administered at ages
13 and 16. The three main features of the present
study were that (1) intelligence and creativity data
were collected and used for the same group of

individuals; (2) the individuals constituted an
unselected, representative group; and (3) the data
were analyzed in a multivariable-multioccasion
paradigm. The requirements for construct validity
proposed by Campbell and Fiske (1959) were
reformulated in terms of stability over time. The
two main requirements that were derived are that
(1) coefficients between measurements of the same
variable on different occasions must be significantly
greater than zero, and (2) a stability coefficient for
a certain variable must also be higher than the
correlation between data for this variable at the
first occasion and data for any other type of
variable at the other occasion. These two

requirements were fulfilled for both intelligence and
creativity data in all time intervals. For intelligence
measured at ages 10 and 15, a stability coefficient
of about .75 for both boys and girls was obtained.
Correlations of .45 and .42 for boys and girls,
respectively, were found between measures of
creativity taken at ages 13 and 16. These results are
in agreement with earlier studies of stability in
intelligence and creativity, and support the
construct validity of the creativity construct.

The concept of personality consistency has
been the issue of an ongoing controversy in per-
sonality research for many years (e.g., Block,
1968; Mischel, 1968). Besides lacking concep-
tual clarity, the debate has been hampered by a
dearth of adequate empirical data interpretable
in well-structured psychological models. This re-
port is the first in a series in which an attempt is
made to contribute to the empirical basis for a
more fruitful discussion of the consistency issue,
with emphasis on stability across time. Data
were collected in a longitudinal project, which is
the obvious strategy when studying stability over
time (Bloom, 1964; Block, 1969; Magnusson,
Dun6r, & Zetterblom, 1975).

Empirical data concerning stability of behav-
ior should be classified with respect to two kinds
of stability, (1) cross-situational stability and
(2) longitudinal stability. In this context, cross-
situational stability concerns rank-order stabili-
ty of data for a sample of individuals for a cer-
tain variable across different situations with no,
or negligible, time interval between the observa-
tion occasions. Longitudinal consistency con-
cerns the rank-order consistency of individuals
for a certain variable across time in the same sit-
uations or in different kinds of situations (Mag-
nusson & Endler, 1977).

This report focuses on the longitudinal rank-
order stability of intelligence and creativity.
Data were analyzed in a multivariable-multioc-
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casion paradigm derived from the multitrait-
multimethod paradigm introduced by Campbell
and Fiske (1959).

Earlier Studies

Historically, the best empirical evidence for
the stability of psychological mediating variables
emanates from the research on abilities, espec-
ially intelligence (Anastasi, 1968; Bloom, 1964;
Hunt, 1961; Mischel, 1968). Bloom (1964) refers
to five different longitudinal studies which have
followed groups of children from approximately
5 to 21 years of age with different tests of intelli-

gence. The reports by Honzik, MacFarlane, and
Allen (the California Guidance Study; 1948) and
Bayley (Berkeley Growth Study; 1949) listed in
Table 1 are examples of the longitudinal studies
referred to by Bloom. However, the samples in
these studies are small and restricted compared
to those used by Hus6n (1950), Harnqvist
(1968), and Hopkins and Bracht (1975), which
contain 613 and 4,616 male students and 927
boys and girls, respectively.
The stability coefficients for different inter-

vals of time, shown in Table 1, display a consid-
erable stability for intelligence. As pointed out

by Mischel (1968), other mediating variables
which are &dquo;strongly correlated with intelligence
often also are fairly consistent.&dquo; High stability
over time in scholastic achievement has been re-

ported. Moss and Kagan (1961) found correla-
tions of .38 to .68 for achievement between ages
6-10 and adulthood. Another example of stabili-
ty in achievement data is reported by Magnus-
son (1977), who obtained correlations around .50
in relative achievement data for the age intervals
10 to 13 and 13 to 16. 

_

The stability of creativity has been studied al-
most invariably as short-term stability. An ex-
ception is a five-year test-retest study (Cropley &
Clapson, 1971), which yielded correlations of
about .45 (corrected for restriction of range) on
two tests of creativity (Consequences and Cir-
cles). That study concerned a selected group of
individuals from the age of 12 to the age of 17.
There seems to be a strong case for investigating
stability in creativity data on an unselected, rep-
resentative group.

Purpose

The present study concerns the longitudinal
stability of intelligence and creativity. It differs

Table 1

Correlations Between General Intelligence at
Approximately 10 and 18 Years of Age in Different Longitudinal Data
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from earlier studies by combining three charac-
teristics : (1) intelligence and creativity data were
collected for the same group of individuals; (2)
the individuals constituted an unselected repre-
sentative group; and (3) the data for intelligence
and creativity were analyzed in a multivariable-
multioccasion paradigm.

METHOD

Subjects
The present study is based on data collected

for the Orebro project (Magnusson, Dun6r, &

Zetterblom, 1975), which is a longitudinal re-

search program directed toward the individual

development and adjustment of two cohorts of
Orebro children-one cohort bom in 1952 and
the other, in 1955. Each group comprises about
1,000 boys and girls. The pupils bom in 1952
have served as a pilot group and those born in
1955 constitute the main group. The population
of the main group is defined as all school chil-
dren in the Swedish town of Orebro who in 1965
were about 10 years old and in Grade 3 in the

public high school. The town of Orebro is taken
to represent a typical Swedish town with a diver-
sified industry and a well-developed school sys-
tem. Migration from Orebro is comparatively
small, and the drop out in the long-term follow-
up of the main group is relatively limited, about
18% from 9 to 16 years of age. The effect of the

drop out on the dispersion of the data is negligi-
ble. Partial drop out for some types of data was
due to unavoidable factors, e.g., temporary ill-
ness. The present study makes use of data from
ages 10 to 16. The sample consists of 380 boys
and 408 girls for whom such data were available.

Variables

Intelligence

Ages 10 and 13. Six ability group tests from
the DBA test battery, a multifactor test

(Harnqvist, 1962), were given to the subjects in
Grade 3, when they were 10 years old, and in

Grade 6, when they were 13. Synonyms (Sy) and
Opposites (Op) are both taken to measure verbal
comprehension. Letter groups (Le) and Figure
sequences (Fi) contain abstract logical tasks and
are considered to measure a logical-inductive
ability. The last two subtests, Cube counting
(Cu) and Metal folding (Me), consist of spatial
tasks. The reported split-half reliabilities for Sy,
Op, Le, Fi, Cu, and Me ranged between .85 and
.90; and the calculated reliability of the total test
was about .95.

Age 15. In Grade 8, when the students were
15 years old, the multi-factor test WIT III

(Westrin, 1969) was used to measure general in-
telligence. This test is likewise a factor type test
and contains four subtests: (1) Analogies
(WITAn), taken to measure an inductive verbal
factor; (2) Opposites (WITOp), a test of verbal
comprehension; (3) Number combinations
(WITNu), considered to measure a logical-de-
duction ability; and (4) Puzzle (WITPu), a test of
spatial ability. For the present age, the reported
split-half reliability for the total test was approx-
imately .93.

Creativity Ability

Age 13. Creativity was measured in Grade 6
with two tests, Consequences and Divergent fig-
ures (Larsson & Sandgren, 1968). Consequences
(Con; What would happen, if ....) is a verbal
test closely related to Guilford’s (1967) Diver-
gent Semantic Unit. Divergent figures (DF) is a
type of test called &dquo;doodles&dquo; (Larsson & Sand-

gren, 1968) and consists of a visual stimulus ma-
terial ; it has an equivalent in Wallach and Ko-
gan’s (1965) &dquo;Pattern meanings.&dquo; In Guilford’s
group of divergent production tests, DF repre-
sents Divergent Figural Implications. The relia-
bility of the total scores on the creativity tests in
Grade 6, at 13 years of age, was about .92.

Age 16. When the pupils were 16 years old,
creativity was measured by three tests-Brick
Uses, Plot Titles, and Purdue Creativity Test.
Brick Uses (BU) and Plot Titles (PT) are

Swedish versions of Guilford’s original divergent
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thinking tests. PT is focused on verbal divergent
production. According to Guilford, both BU
and PT are classified as Divergent Production of
Semantic Units. The reliabilities reported on
Swedish samples for BU ranged from .61 to .84;
and for PT, .92 (split-half). The third test was a
reduced version of the Purdue Creativity Test
(PC) originally designed by Lawshe and Harris
(1960). PC is based on Guilford’s theoretical for-
mulations, and the original test is considered to
measure Divergent Figural Units. Originally de-
signed for selection and placement of engineer-
ing personnel, the test has been shown to do well
in other applications (Ekvall & Holmqvist,
1971). Reported split-half reliabilities range
from .87 to .95 (Ekvall & Holmqvist, 1971). T6r-
ner (1969) has adapted this test to Swedish and
reports a reliability for a group of engineers of
.92 (split-half corrected coefficient). All of the
creativity tests used have been scored according
to fluency.

Procedure

The correlation method gives the most ap-
propriate statistic for describing longitudinal
consistency when one is mainly interested in

measuring relative consistency or rank-order

stability of variables for samples of individuals.
A correlation matrix containing coefficients for
stability of a set of variables can be character-
ized as a multivariable-multioccasion matrix,
comparable to a multitrait-multimethod matrix.
Starting from a multitrait-multimethod matrix,
Campbell and Fiske (1959) proposed four re-
quirements for a completely satisfactory vali-
dation of a certain variable:

1. The coefficents of correlation between mea-
surements of the same variable with differ-
ent methods must be significantly greater
than zero.

2. The measurements of a variable must corre-
late more closely with measurements of the
same variable which are measured with an-
other method than with measurements of

another variable which are measured with
the same method.

3. A validity coefficient for a given variable
should be higher than the correlation bet-
ween the measurements of this variable and
the measurements of all other variables with

any other method.
4. Whether the same or different methods are

used, the magnitude of the coefficients for
the correlation between different variables
should have the same pattern.

If the first requirement is fulfilled, there is evi-
dence for convergent validity. If Requirements
2, 3, and 4 are complied with, there is evidence
for discriminant validity.
These requirements can be formulated in

terms of stability. Then the requirements of
rank-order consistency of data for a certain vari-
able across methods are replaced by require-
ments of rank-order consistency in data for a
certain variable across time, as follows:

1. The coefficient of correlation between data
for the same variable on different occasions
must be significantly greater than zero.

2. Data for the variable under consideration
must correlate higher with data for the same
variable which are collected on another oc-
casion than with data for another type of
variable which are collected on the same oc-
casion.

3. A stability coefficient for a given variable
should be higher than the correlation be-
tween data for that variable at the first occa-
sion and data for every other type of vari-
able at the other occasion.

The fourth criterion formulated by Campbell
and Fiske-that the magnitude of the correla-
tions should have the same patterns across

methods-is not appropriate for the study of
stability. A given person characteristic can be to-
tally stable, while the total patterns of behavior
for individuals change over time. This circum-
stance makes Requirement 2 dubious, too. The
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strong and necessary requirements for rank-
order stability, therefore, are Requirements 1
and 3.

Correction for Attenuation

In studying personality over time (i.e., stabil-
ity of person characteristics), what is of primary
interest is the stability of individual true scores
for the variables studied. The stability coeffi-
cients calculated on raw data will underestimate
the stability of true scores because of deficient
reliability of the measuring instrument. In order
to correct for measurement error and estimate
the stability of true scores, the obtained stability
coefficients have been corrected for attenuation
(see Magnusson, 1967, p. 148). It should be ob-
served that the stability coefficients for true

scores are only estimates. The correctness of the
estimated coefficients is dependent on the rele-
vance and correctness of reliability coefficients
used in the correction formula, as well as on the
appropriateness of the classical measurement
model (see Magnusson, 1976). The corrected co-
efficients are shown within parentheses in Table
3.

RESULTS

The total multivariable-multioccasion matrix
is reported in Table 2. Coefficients are reported
for factors and total scores.

Stability in Intelligence Data

Requirement 1. The stability coefficients for
intelligence factor scores across different inter-
vals are presented in the diagonal (underlined)
of the heterovariable-heterooccasion blocks. The
uncorrected and corrected stability coefficients
for intelligence are presented in Table 3. The
stability coefficients were all highly significant
for all factors and for the total intelligence
score. Thus, these results confirm earlier find-
ings.

Intelligence data were obtained by one test
(DBA) for ages 10 and 13 and by another test
(WIT) for age 15. These two tests consist of dif-
ferent subtests which can be grouped with re-
spect to three intelligence factors-a verbal, a
logical, and a spatial factor. However, assign-
ment of a subtest to a certain factor is not always
quite clear, an obvious example being Analogies
in WIT, which is supposed to measure an induc-
tive, verbal factor. This is expressed in high in-
tercorrelations with both the verbal comprehen-
sion subtests in WIT and the inductive subtests
in DBA. Different methods for studying the fac-
tor at different levels mean, of course, that one
introduces some irrelevant method variance
which should be considered error variance in
some of the stability coefficients for the intervals
that include age 15.
The figures in Table 3 reveal two systematic

patterns which should be commented on. First,
all coefficients for stability of factor scores were
lower for girls than for boys. Second, there was a
systematic difference between factors in the sta-
bility coefficients. For all intervals the stability
coefficients were highest for the verbal factor,
next highest for the spatial factor, and lowest for
the logical factor. To some extent the low

stability for the logical factor might be explained
by the circumstance described above, that some
tests are not pure in their factor belongingness.
However, the same differences in stability bet-
ween factors also exist for the interval 10 to 13

years, where the same tests were used on both
occasions. For that interval, the common vari-
ance for the logical factor was 43.4% for boys
and 39.6% for the girls, while for the verbal fac-
tor it was 67.1% and 62.9%, respectively.
Requirement2. At the total score level, Re-

quirement 2 was met for total intelligence scores
in relation to creativity total scores for all inter-
vals and for both sexes. At the factor level, Re-
quirement 2 was met for all intervals and for
both sexes for the verbal and the spatial factors.
For the logical factor, however, it was not met
for the age intervals 10 to 15 and 13 to 15. For
both boys and girls the correlations between the
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logical and the spatial factor on the first occa-
sion of the interval were higher than the stability
coefficient for the logical factor (see heterovari-
able-monooccasion blocks in Table 2). The cor-
relations were .52 for boys and .53 for girls at the
age of 10, and .56 for boys and .61 for girls at the
age of 13. The correlation between the logical
and the verbal factor was .50 for girls at the age
of 13, which exceeded the stability coefficient for
the age interval 13 to 15.

It should be observed that the logical factor
met Requirement 2 for the interval 10 to 13. The
deficiencies in meeting the requirement are valid
for the intervals when the factors were measured

by partly different tests, with the consequences
discussed above.

Requirement 3. The stability coefficients for
total intelligence scores were consistently higher
than the coefficients between intelligence scores
and creativity scores for the same interval. All
the factors met Requirement 3 with no excep-
tions. All stability coefficients for factors were
higher than any coefficients for the correlation
between a factor and any other factor for the
same interval.

Conclusion. Both the crucial requirements
for stability (Requirements 1 and 3) were met in
data for intelligence factors.

Stability in Creativity Data

Creativity was measured by two tests at the
age of 13 and by three other tests at the age of
16. Since different tests were used on the two oc-
casions, some irrelevant method variance was in-
troduced which will act as error variance and in-
fluence the stability coefficients. The tests at the
two ages were chosen on the basis of psychologi-
cal theory to cover two creativity factors. How-
ever, the intercorrelations between the subtests
were already high on the first occasion and
about the same size, independent of assumed
factor belongingness. Thus, it seems inadequate
to discuss them as measuring different factors
(see discussion above and the heterovariable-
monooccasion blocks in Table 2). The present
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account therefore deals with the stability of crea-
tivity as a single main factor.
From Table 2 it should be especially noted

that the intercorrelations between creativity and
intelligence were low for each of the two ages
and considerably lower than the intercorrela-
tions between different types of creativity data.
Tables 2 and 3 present the correlations between
creativity data from the ages of 13 and 16.

Requirement 1. The stability coefficients for
creativity presented in Table 3 are statistically
significant and surprisingly high, considering
(1) that rather different types of tests were used
at the two ages and (2) that the coefficients were
not corrected for attenuation. For the total crea-

tivity scores, the stability coefficients were .46
for boys and .42 for girls.
Requirement 2. The stability coefficients

covering three years were clearly higher for crea-
tivity scores than the correlations at any age lev-
el studied between creativity and any of the in-
telligence factors.
Requirement 3. The stability coefficients for

creativity were clearly higher than the coeffi-
cients for the correlation between creativity data
at the age of 13 and data for any intelligence fac-
tor at the age of 16.

Conclusion. Total creativity scores (creativi-
ty regarded as a single factor) met the main cri-
teria for stability. The stability coefficients were
significant and higher than the correlations be-
tween creativity data and intelligence data on
each specific occasion, and higher than the co-
efficients for the correlation between creativity
data and intelligence data for any specific time
interval. This result should be evaluated against
the background that creativity was measured by
different tests at the two age levels. It should be
added that the creativity responses were scored
according to fluency, which may have intro-

duced irrelevant variance in the data. The re-

sults also support the construct validity of the

creativity construct.~ 

Getzels and Jackson (1962) and Torrance
(1960) suggested that there is little relationship
between creative thinking and the generalized

ability measured by intelligence tests. Ripple
and May (1962) criticized the aformentioned in-
vestigators because of their homogeneous sam-
ple and pointed out that the relationship be-
tween measures is partially a function of the
groups studied. In the present study the sample
used was heterogeneous and, on the whole, rep-
resentative of the age group.

DISCUSSION

The analyses of the stability of intelligence
and creativity data in the multivariable-multioc-
casion paradigm imply that stability is investiga-
ted, not only be studying single stability coeffi-
cients, but also by looking at the consistent pat-
terns of intercorrelations across time for a set of
different variables, one of which is the variable
under consideration.
The overall results for both intelligence and

creativity data showed high stability of rank or-
ders over the period from 10 to 16 years of age,
though this stage is characterized by large inter-
individual differences with respect to the rate of
development of different aspects of personality.
The results are compatible with the conclusions
drawn by reviewers of the literature on personal-
ity consistency (e.g., Magnusson, 1976), who ar-
gue that such variables as intelligence and crea-
tivity (which cover the structural characteristics
of an individual’s mediating system by which
he/she selects, treats, and transforms informa-
tion) should be highly stable.
The stability coefficients for intelligence were

considerably higher than those for creativity.
One reason for this result has already been dis-
cussed, namely that creativity was measured
with instruments of clearly different character at
the two ages. For example, at one age the in-
struction required the students to interpret geo-
metric figures, while at the other, the students
were required to suggest a headline for an arti-
cle. Obviously, such differences in the type and
content of methods for data collection will lead
to different contents of the aspects of creativity
that are actually measured. That instruments
varying so much in character were used reflects
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the circumstances that (1) theoretical and empir-
ical analyses are less developed in the field of
creativity than in the field of intelligence and (2)
there is a lack of good methods for measuring
different aspects of creativity.
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