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COMMENTS AND CORRECTIONS

Objectively Scoring Divergent Thinking Tests for
Originality: A Re-Analysis and Extension
Denis Dumas
University of Denver

Mark Runco
Southern Oregon University
Divergent thinking (DT) tests, so often used in the research on
creativity, when administered and scored correctly, are reliable
estimates of creative potential. They do provide reliable scores
about ideation, including the originality, ﬂexibility, and ﬂuency
of ideas. Scores from DT tests are far from synonymous with
creativity per se, which is why they are not called creativity
tests, but estimates of creative potential instead. The three
ideational indices usually coded from DT responses are justiﬁed by the more comprehensive theories of DT (Guilford,
1967; Runco, 1991; Torrance, 1995; Wallach & Kogan,
1965; see Runco & Acar, in press, for a recent review).
There is controversy concerning how to score DT.
Sometimes the theories just cited are ignored and only
ﬂuency (i.e., the number of ideas produced) is used. There
are several reasons to avoid this practice, in addition to the
fact that it contradicts theory. The standard deﬁnition of
creativity, for example, points speciﬁcally to originality as
a prerequisite for all creativity (Runco & Jaeger, 2012),
which means that ﬂuency is not the most important index
of DT. Even if there were reasons to use only one index, that
index should probably be originality and not ﬂuency.
Fluency is sometimes used alone because it can be highly
correlated with originality and ﬂexibility (Hocevar, 1979).
Yet there are empirical, as well as theoretical, reasons to
avoid relying on ﬂuency. One relevant line of work uses
explicit instructions with DT tests (Runco, Illies, &
Eisenman, 2005a, 2005b; for a recent meta-analysis see
Acar, Runco, & Park, 2018), one ﬁnding of which was
that when examinees are directed to original ideas, their
ﬂuency decreased. This implies that the ideational processes
are distinct, for otherwise originality and ﬂexibility would
react to instructions in the same direction (increasing or
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decreasing) as ﬂuency. The fact that originality and ﬂexibility can go the opposite direction from ﬂuency suggests that
they are not dependent on ﬂuency.
Another line of work uses partial correlations (Hocevar,
1979; Runco & Albert, 1985). The logic here is that the variance
shared by ﬂuency and originality can be statistically controlled,
leaving residual variance that represents originality entirely independent of ﬂuency. When this method was ﬁrst applied, the
unique variance of originality showed questionable reliability
(Hocevar, 1979), but later more than adequate reliability was
found, albeit in a gifted sample (Runco & Albert, 1985).
The partial correlational research was quite some time
ago, and in the interim research has demonstrated the usefulness of computer generated scores for DT (Beketayev &
Runco, 2016; Hass, 2017; Dumas & Dunbar, 2014; Dumas
& Strickland, in press). The high objectivity of these
computer-generated DT scores suggested that it would be
informative to replicate the partial correlational research and
to check again the reliability of originality, after ﬂuency is
controlled, but now using the new computer-generated
scores. That was the purpose of our research.

METHOD
Participants
This is a reanalysis of data reported by Dumas and
Strickland (in press). That earlier study had a completely
different objective (i.e., exploring correlations among malevolent ideation and sex) and was completed before we
realized that the data provided an opportunity to replicate
the work of Runco and Albert (1985) using computergenerated originality scores. The participants in that earlier
work and this research were 84 undergraduate students at
a large mid-Atlantic American university (48 women;
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57.1%). They were recruited via introductory psychology
courses for which students are required to participate in
research. Participants ranged in age from 18 to 41, with
a mean age of 19.98 (SD = 2.71). Slightly less than half
of participants were European American (n = 35; 41.7%)
with the remaining indicating ethnicity as African American
(n = 18; 21.4%), Asian/Paciﬁc Islander (n = 12; 14.3%),
Hispanic/Latino (n = 10; 11.9%), and more than one ethnicity (n = 9, 10.7%). The majority of the sample reported
their ﬁrst language as English (n = 76; 90.5%).
DT measure: the alternate uses task (AUT)
The AUT is a psychometric measure in which participants are
asked to generate as many unique uses for an object as possible
within a certain amount of time (i.e., 2 min per object in this
case). The AUT has been used for assessing divergent thinking
and creative ability for many years (Guilford, 1967; Hudson,
1968; Torrance, 1972), and remains one of the most-often utilized task within the creativity research literature (Puryear,
Kettler, & Rinn, 2017). The following 10 object names were
presented to participants in a randomized order: book, brick,
fork, hammer, pants, shoes, shovel, table, truck, and trumpet.
The AUT was administered online through the Qualtrics online
platform, with participants completing the task remotely from
any computer (but not smartphone or tablet) that was connected
to the Internet.
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and the prompt was high). These originality scores were calculated for each individual idea generated by participants.
Originality scores for each participant were then averaged within
each AUT object-prompt, and then those averages were summed
across object-prompts to produce a total originality score.
Originality scores across each of the ten items on the AUT
exhibited satisfactory scale reliability (α = .82).
Residualized originality
To partial the variance from the originality scores that could be
attributed to ﬂuency, 10 separate regression models were ﬁt in
which the ﬂuency scores from each single AUT object-prompt
(e.g., book) predicted the originality scores from the same
prompt. The bivariate correlation between ﬂuency and the
LSA originality score was (r = .28, p = .01). Individual
R-square statistics from each of these regression models were
generally small and are reported in Table 1. Most important for
our purpose were the new scores based on the residuals of each
of these 10 regression models. The 10 new scores represent
residualized originality for each object-prompt on the AUT
(i.e., originality that has no overlap with ﬂuency). This is the
same method used by Runco and Albert (1985), except using
LSA generated originality scores. These residualized originality scores also exhibited satisfactory reliability (α = .81).

DISCUSSION
SCORING AND RESULTS
Most important for our purposes was reliability. To that end, the
number of uses generated by each participant for each object was
tallied, and then summed across all 10 items on the AUT.
Fluency counts across the 10 items on the AUT exhibited
a high level of scale reliability (α = .95). semantic analysis
(LSA) incorporating a very large corpus (i.e., 37,651 included
documents and more than 11 million included words) of
English-language texts. This corpus (general-reading-up-to-theﬁrst-year-in-college: Kintsch, 2000; Landauer, Foltz, & Laham,
1998; http://lsa.colorado.edu/) was built to approximate the reading experience of the typical Anglophone undergraduate, and is
used regularly within the research literature on divergent thinking (e.g., Dumas & Dunbar, 2016; Hass, 2017). To measure
originality, LSA models both an AUT prompt (e.g., book) and
a given participant response (e.g., throw like a frisbee) as vectors
in a high-dimensional semantic space. The semantic distance
between the AUT prompt and the response is quantiﬁed by
taking the cosine of the angle between the vectors, yielding
semantic distance scores that range from −1 to 1, with scores
close to 1 indicating that that the response is very similar to the
prompt, and therefore not very original. Then, semantic distance
scores are subtracted from 1 to produce quantities ranging from 0
to 2, with scores close to 2 indicating that a given response was
highly original (i.e., the semantic distance between the response

Because the reliability coefﬁcient for residualized originality
(.81) was only slightly lower than that from the nonresidualized
originality coefﬁcient (.82), it can be inferred that the observed
reliability of the nonresidualized originality scores were not
confounded by ﬂuency. This conclusion is corroborated by the
small R-square coefﬁcients presented in Table 1, which illustrate
that only a very small amount of the variance in originality scores
was attributable to ﬂuency. The adequate reliability of originality, even after overlap with ﬂuency is controlled, is consistent
TABLE 1
R-square coefﬁcients from each of 10 linear regression models used
to create residualized originality scores
AUT Object-Prompt
Book
Brick
Fork
Hammer
Pants
Shoes
Shovel
Table
Truck
Trumpet

R-square
.13
.01
.01
.08
.01
.04
.14
.01
.05
.04

Note: Each of these regression models was formulated with the ﬂuency
score as the predictor and the originality score as the outcome
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with the ﬁndings of Runco and Albert (1986). Our analyses
relied on the AUT, and given that the AUT tends to give DT
scores that differ from all other tests of DT (Runco, Abdulla, &
Paek, 2016), future research should assess the reliability of
residualized originality with other DT tests, as well as with
other samples of participants. Another possible next step may
be to partial the variance attributed to elaboration from originality scores and investigate the reliability of those residualized
scores. This may be warranted, because recent evidence (i.e.,
Forthmann, Oyebade, Ojo, Günther, & Holling, 2018) suggests
that elaboration, rather than ﬂuency, may be most related to
semantic-network based originality scores. Still, these results
are telling and have clear implications. Several times, the ostensible confounding of ﬂuency has been used in arguments that
originality is not a useful index of DT, and alternatives have been
proposed. Alternatives are not inherently bad, but some of them
have used subjective judgments. This ignores the fact that DT is
so useful largely because the methods are highly objective and
judgment plays a negligible role. Our results conﬁrm that LSA
scoring seems to allow DT research to avoid subjective scores
and maintain objectivity, with acceptable levels of reliability,
even when originality is independent of ﬂuency.
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