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Abstract

This study explored the relationship between processing speed and five dimensions of creativity, which were
fluency, originality, elaboration, abstractness of titles, and resistance to premature closure (RPC). It is the first
empirical study that examines this relationship, also relating it to gender and level of giftedness. Data came from
133 gifted students at grades one through four in three private schools in Istanbul, Turkey. Creativity was
measured through the Torrance Test of Creative Thinking — Figural. Scores from the Coding subtest of the
Wechsler Intelligence Scale for Children were used as the data on processing speed. The findings showed that
girls had significantly higher scores in processing speed, elaboration, abstractness of titles, and RPC. There were
no significant differences in fluency and originality. While fluency and originality were the only two subscores
correlated with processing speed for boys (both positively correlated), four subscores were correlated with
processing speed for girls (all four negatively correlated). Girls had higher processing speed scores in the group
of low giftedness, but not in the group of high giftedness. A distinct finding about the boys of high giftedness
was the high positive interrelationships among originality, fluency, and processing speed, which were not there
for boys of low giftedness or girls of high giftedness. With its findings, the study supports some of the previous
explanations around the topic, and generates new hypotheses to be tested experimentally.

Keywords: processing speed, creativity, gifted, Wechsler intelligence scale for children, Torrance test of creative
thinking

1. Introduction

The relationship between creativity and mental processing speed has been of interest to researchers even though
most of the studies on the topic are relatively recent and inconclusive. Some frontrunner researchers of the field of
gifted education have identified processing speed and creativity as important parts in their conceptualizations of
giftedness (e.g., Feldman, 1982; Renzulli, 1978; Sternberg, 1985; Tannenbaum, 1992). In Renzulli’s three ring
conception of giftedness, gifted behavior is defined in a way that reflects an interaction among three basic clusters
of human traits - high levels of task commitment, high levels of creativity, and above average ability (Renzulli &
Reis, 1997). Although processing speed is not considered as one of the clusters in Renzulli’s theory, Renzulli’s
open-ended description of above average ability allows seeing quick and efficient response to tasks as an
indication of above average ability. Similar to Renzulli’s conception of giftedness, Sternberg’s triarchic theory
defines giftedness as interplay of analytical, practical, and creative aspects of the mind (Sternberg, 1985). In
addition, Sternberg asserts that gifted individuals complete tasks and solve problems with speed and efficiency by
automatizing certain cognitive processes (as cited in Paz-Baruch, Leikin, Aharon-Peretz, & Leikin, 2014). Yet,
Sternberg does not make any explicit statements about the relationship between creativity and processing speed in
gifted learners. It is actually the aim of the present study to examine this relationship for gifted children.

This relationship also bears importance for the topic of giftedness, since processing speed might be the meeting
ground for the functions of creativity and giftedness. In this sense, processing speed might play a key role in the
identification of similarities and differences between creativity and intelligence. With some common neurological
attributes, creativity and high level of intelligence may enjoy the same high processing speed. On the other hand,
processing speed might differ based on types of tasks involved and types of cognitive processing skills required.
Consequently, processing speed might be an indicator of this differentiation between the functions of creativity and
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those of giftedness. Through identifying the realms of creativity and giftedness in this way, such line of research
might help resolve a long-lasting controversy on the definitions of creativity and intelligence.

1.1 Processing Speed

Processing speed is usually defined as a robust psychometric factor that is measured at which individuals perceive
and process incoming information (Carroll, 1993). However, depending on the operational definition of the
construct of processing speed, the tools and tasks we use to measure processing speed might vary. For example,
Shanahan et al. (2006) defined processing speed operationally as reflecting cognitive efficiency involved in higher
level cognitive information, integrating lower level perceptual stimuli, and output speed. Therefore, we do not
have enough evidence to claim whether all speeded tasks are measuring the same underlying cognitive process
(Shanahan et al., 2006). Processing speed has been measured traditionally through simple and complex response
time measures that require speed of visual search, eye-hand coordination, motor speed, visual short-term memory,
and capacity for sustained effort and concentration (Wechsler, 1997; Woodcock, McGrew, & Mather, 2001). In the
present study, the operational definition of processing speed is the speed of a cognitive mechanism that provides
understanding and acting upon stimuli through complex tasks including “copying nonsense symbols using a
digit-symbol code key” and “matching these symbols appearing in two groups rapidly” (Wechsler, 1974, p. 32).

1.2 Creativity

Creativity has been one of the controversial constructs that was diversely defined in the literature. However,
contemporary researchers seem to have reached a general agreement that creativity involves the production of
novel, useful products (Mumford, 2003). In one of the earliest definitions, Torrance (1966) defined creativity as a
“process of becoming sensitive to problems, deficiencies, gaps in knowledge, missing elements, disharmonies,
and soon; identifying the difficulty; searching for solutions, making guesses, or formulating hypotheses about the
deficiencies: testing and retesting these hypotheses and possibly modifying and retesting them; and finally
communicating the results” (p. 6).

In his theoretical model of human intelligence, which is named as the Structure of the Intellect, Guilford (1967)
separated convergent (single solutions, closed-ended tasks) and divergent (multiple solutions, open-ended tasks)
thinking abilities as two distinct constructs. Although he highlighted that creativity could not be attributed solely
to divergent thinking, he linked both, and asserted that divergent thinking, or the ability to generate diverse and
numerous ideas is one major condition of creativity (Guilford, 1950). Similarly, several other researchers
accepted divergent thinking as a criterion or predictor of creativity (Plucker, 1999; Runco, 1986, 2008; Silvia et
al., 2008; Vincent, Decker, & Mumford, 2002). Guilford (1967) highlighted several abilities that are related to
divergent thinking and also contribute to creativity. Some of these abilities, such as fluency (ability to generate
many ideas), flexibility (ability to produce ideas that show a variety of possibilities or realms of thought),
originality (ability to produce uncommon or unique ideas), and elaboration (ability to add a variety of details to a
piece of information) were found to be common properties of creative individuals (Guilford, 1967).

Creative thinking performances have been widely assessed by means of tests that measure divergent thinking
ability (Runco & Jaeger, 2012, Silvia et al., 2008). The first tests of divergent thinking were developed by
Guilford (1950, 1967) about six decades ago during his studies on intelligence (Fleith, Bruno-Faria, & Alencar,
2014). The Torrance Tests of Creative Thinking (Torrance, 1966, 1974) have been the most widely employed
battery that has been used as an assessment of creative thinking and also as a criterion in the identification of
gifted students for educational programs (Cramond, 1999). This battery includes verbal and figural parts, both
with two distinct forms. The battery aimed, in its original version, at assessing four dimensions of creativity,
which were fluency, flexibility, originality, and elaboration. However, in the latest version, flexibility was
excluded, while other dimensions were included, such as abstractness of titles and resistance to premature
closure.

In this study, The Torrance Test of Creative Thinking (TTCT), Figural assessment was used to measure five
dimensions of creativity. In the 2008 norms and technical manual of TTCT (Torrance, 2008), these five dimensions
are defined operationally. Fluency is measured by counting the number of relevant ideas that show an ability to
produce a number of figural images. Originality is defined as the ability to produce uncommon or unique
responses, and measured by counting the number of statistically infrequent ideas. Elaboration is defined as the
ability to develop and elaborate on ideas, and measured by counting the number of added ideas that demonstrates
subject’s ability to develop, embellish, or elaborate ideas (Torrance, 2008). Abstractness of titles is defined as the
degree beyond labeling based on a rationale that creativity requires a person to sense what is truly essential
(Torrance, 2008). It measures the abstraction of thought and degree a title moves beyond simple labeling of the
pictures drawn (Kim, 2006). Resistance to premature closure is defined as the degree of psychological openness
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based on the idea that creative behavior requires one to keep an open mind when processing information (Torrance,
2008).

1.3 The Relationship between Creativity and Processing Speed for Gifted Children

The literature on this topic can be roughly divided into two groups. The first group is the body of research and
writings that approached the topic through the framework of the relationship between creativity and intelligence,
since processing speed is widely used as a subscale of intelligence tests (e.g. Wechsler Intelligence Scale for
Children). The majority of the contemporary research views intelligence and creativity as distinct constructs that
are only weakly related (Batey & Furnham, 2006; Kaufman, 2009; Kim, 2005; Kim, Cramond, &
VanTassel-Baska, 2010; Preckel, Holling, & Wiese, 2006; Runco, 2007; Sligh, Conners, & Roskos-Ewoldsen,
2005; Sternberg & O’Hara, 1999). For example, Kim’s (2005) meta-analytic study found the mean correlation
coefficient between these two traits to be small (r = .17).

As a first study of its kind, Wallach and Kogan (1965) documented that the intelligence and creativity relationship
was strongly dependent on the degree of speededness of tasks. Many other studies suggest that processing speed
accompanies intellectual giftedness (Dark & Benbow, 1991; Jensen, Cohn, & Cohn, 1989; Vernon, 1983). For
example, gifted children have been found to be quicker than those with average IQ in response time (Spiegel &
Bryant, 1978) and decision time (Deary, 2000; Detterman, 1987; Steiner & Carr, 2003). However, several
researchers (Davidson & Sternberg, 1984; Shore & Lazar, 1996) state that gifted children actually spend more time
on some cognitive tasks compared to non-gifted children. More specifically, although gifted adolescents were
found to be quicker in solving complex pattern recognition problems, they spent more time during exploration and
planning stages of a problem (Shore & Lazar, 1996).

Still at the intersection of creativity and intelligence, there have been claims about differential strength of the
relationship between these two variables at varying degrees of intelligence. Actually, intelligence thresholds in
the correlations between creativity and intelligence have been investigated since Torrance (1962) reported
differences in these correlations in the intelligence continuum. Some studies (Preckel et al., 2006; Kim, 2005;
Runco & Albert, 1986) have indicated an absence of these variations across the intelligence continuum. Although
findings of prior studies present evidence for each of these perspectives, creativity is shown as a lower order
factor of intelligence in several influential models of intelligence (Jauk, Benedek, Dunst, & Neubauer, 2013). For
example, in Guilford’s (1967) structure of intellect model, creativity appears in the form of divergent production.
Furthermore, Guilford suggests that the relationship between creativity and intelligence may vary at different
levels of cognitive ability. Guilford’s assertion that high intellectual ability is required for high creativity has
been popular as the “threshold hypothesis” (Jauk et al., 2013). According to Guilford’s threshold hypothesis, “the
pattern of bivariate distribution of the cases suggests that although high 1Q is not a sufficient condition for high
divergent production ability, it is almost a necessary condition” (p. 168).

In an empirical study, Preckel et al. (2006) investigated the relationship between intelligence and creativity with
special attention given to the hypotheses of threshold theory. They examined the theory with a representative
sample of 1328 German school students who were at ages 12 to 16 from different types of schools. Significant
positive correlations between intelligence and creativity were found, while no evidence for a threshold
relationship between divergent thinking and reasoning ability was obtained. However, when controlling for
processing speed, they found that relations between intelligence and creativity were much weaker. Furthermore,
Preckel et al. (2006) found that the relation between intelligence and divergent thinking decreased significantly
when controlling for mental speed. It is highly likely that the relation between intelligence and creativity might
be due partly to the variance both constructs share with mental speed. Highlighting the importance of processing
speed, Preckel et al. (2006) recommended future researchers to clarify relationships among creativity,
intelligence, mental speed, and speededness of tasks.

The second group of studies on the relationship between processing speed and creativity are the ones that
investigated the topic without a major reference to intelligence. As Rindermann and Neubauer (2004) indicated,
the study of the relationship between speed of information processing and cognitive abilities has a long history of
research, and goes back to early studies of Galton (1883), who tried to measure reaction time in relation to
independent indicators of extraordinary accomplishments. After Roth’s (1964) study, which documented a higher
speed of processing in brighter subjects, several empirical studies were conducted to investigate the influence of
processing speed on other cognitive abilities including creativity (Deary, 2000; Neubauer, 1997).

Deary (1995) regarded processing speed as an important factor for the development of cognitive abilities
including creativity. The speed of processing, during the early stages of perception, is documented to determine
the development of mental abilities; since, throughout years, small individual differences in processing speed
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might accumulate to large differences in abilities such as creativity, vocabulary, and performance (Brand, 1981;
Jensen, 1982). Furthermore, a high speed of processing in basic mental functions is found to make higher
cognitive operations, such as creative thinking, more efficient (Deary, 1995).

Combining suggestions and findings of prior studies (Brand, 1981; Davidson & Sternberg, 1984; Deary, 1995;
Jensen, 1982; Preckel et al., 2006; Shore & Lazar, 1996), we may conclude that creativity, giftedness, and
processing speed are interrelated, and the relationships among the three might vary based on the structure of
conducted tasks and types of cognitive processing skills involved in these tasks.

1.4 Gender Differences in Processing Speed and Creativity

Although findings vary based on the type of tasks used, women are found to be faster on tests of processing
speed including the digit and symbol coding task of the Wechsler tests (Camarata & Woodcock, 2006; Feingold,
1992; Longman, Saklofske, & Fung, 2007; Majeres, 2007; Reynolds, Chastain, Kaufman, & MacLean, 1987;
Sheppard & Vernon, 2008; Silverman, 2006; Wechsler, 1997). For example, Longman et al. (2007) studied gender
differences on Wechsler Adult Intelligence Scale - I1I index scores in the American (n= 2450) and Canadian (n=
1104) standardization samples. In the American sample, men had a slightly higher memory index score, verbal
comprehension index score, and perceptual organization index score; while women had a higher processing speed
index score. In the Canadian sample, the only significant difference between the groups was on the processing
speed index score, with women having slightly higher scores.

The impact of gender on creative ability has been of great interest to many researchers. Findings in this line of
research appear controversial and puzzling. While many empirical investigations have reported no significant
differences in creative performances of females and males (Ayyildiz-Potur & Barkul, 2009; Charyton &
Snelbecker, 2007; Kaufman, 2006; Kogan, 1974), a substantial number of studies have indicated differences in
creativity scores of females and males (Anwar, Shamim-urRasool, & Haq, 2012; Awamleh, Al Farah, &
El-Zraigat, 2012; DeMoss, Milich, & DeMers, 1993; Hong, Peng, O’Neil, & Wu, 2013; Kousoulas & Mega,
2009; Stephens, Karnes, & Whorton, 2001; He, Wong, Li, & Xu, 2013; Stoltzfus, Nibbelink, Vredenburg, &
Thyrum, 2011).

In an effort to further understand the impact of gender on creativity, some researchers have also looked into domain
and age related differences in creativity between females and males (Flaherty, 1992; Stephens et al., 2001; Tegano
& Moran, 1989). Even when clustering the findings by domain and age, the findings have still been inconclusive.
For example, Stephens et al. (2001) investigated gender differences in creativity scores of 165 third and fourth
grade students, using the Torrance Test of Creative Thinking (TTCT) Figural Form A. The results indicated that
females performed significantly better than males in the subtests of originality and creative index, while no
differences existed in other dimensions, including elaboration, fluency, abstractness of titles, and resistancy to
closure. In a recent study, Bart, Hokanson, Sahin, and Abdelsamea (2015) investigated gender differences in
creative thinking subtests among 8th and 11th grade students. The study participants included 996 8th and 748 11th
grade students attending a suburban independent public school district in Minnesota, which is in the Midwest
USA. Bart et al. found significant differences on the majority of the subtests in favor of females among both 8th
and 11th grade students. However, no significant differences appeared in the fluency subtest between males and
females among the 8th grade students. The results also revealed that there were no statistically significant
differences in the fluency and originality subtests between males and females among the 11th grade students.

Bart et al. (2015) find creativity-related gender differences possible. However, Baer and Kauffman (2008)
highlight the fact that neither biological maleness nor femaleness leads to greater creativity. Furthermore, some
researchers related these differences to sociocultural factors (Abraham, 2016; Abra, 1991; Simonton, 1994). For
example, Abraham (2016) asserted that several socialization factors such as, gender labeling, different perceptions
and expectations for daughters compared to sons, variation in schooling, and over-socialization of girls, restrict the
development of creative thinking skills. While it is likely that gender differences in creativity are, to a certain
extent, the product of social factors, to date, no study has systematically compared the impact of biological factors
with that of sociocultural factors on gender differences in creative performances.

1.5 The Significance of the Present Study

Many contemporary researchers and experts in the field of gifted education have included creative thinking
abilities, along with intelligence, in their conceptualization of giftedness. Traditionally, fostering creative thinking
skills such as fluent, original, and elaborative thinking has been one of the major goals of programs designed for
gifted learners. At this point, understanding the interplay between creativity and processing speed might help
researchers and practitioners improve their methods of identification of the gifted as well as their program
development for the gifted. For example, we believe it is important to know whether low processing speed might
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be a disadvantage in identification for some students, even though they are as creative and intelligent — if not more
— as their peers identified as gifted. Similarly, knowledge of the interaction between creativity and processing
speed might enlighten our understanding of the cognitive development process, which, in turn, might inform our
approach to school-aged children as well as those of earlier stages of cognitive development. Such a change in our
approach would also lead to significant revisions in the programs designed for the gifted. In sum, the present study
might shed light to the conceptualization and identification of giftedness as well as to the development of programs
for the gifted.

In this study, we wanted to research the relationship between processing speed and dimensions of creativity.
Although several researchers highlighted the important role of processing speed on the relationship between
creativity and intelligence, much remains unknown about the specific relationship between processing speed and
dimensions of creativity. To our knowledge, there is yet no empirical research on this relationship. We investigated
this topic not only as a bivariate relationship but also by relating it to the variables of gender and level of
giftedness. In this respect, we believe this study will fill an important gap. The following research questions guided
this study:

1) Are there differences between gifted elementary girls and boys in processing speed and dimensions of
creativity?

2) To what extent are the relationships between dimensions of creativity and processing speed different/similar in
gifted elementary girls and boys?

3) To what extent are the relationships between dimensions of creativity and processing speed different/similar in
groups of low and high giftedness for elementary aged children?

2. Method
2.1 Design

The present study is a non-experimental research with a correlational design. Consistent with its exploratory
nature, it examines group mean differences and bivariate correlations for the variables under investigation. In this
way, it aims to inform future studies on the topic about the measurement of the variables in question and those with
stronger research designs that might allow causal inferences about these variables.

2.2 Participants

The data in this study were collected from an enrichment program designed for gifted students at one of the largest
private school chains in Turkey. The program has been established by a program committee, which included one
professor of gifted education, one researcher, one specialist, and one certified gifted education teacher. The goal of
the program was to develop participating gifted students’ creative thinking skills through enrichment activities
created by the program committee. Students were selected through a two-step evaluation that included teacher
nominations and IQ tests scores. At the first step of the selection process, subject and homeroom teachers were
requested to nominate the top ten percent of their students based on a checklist prepared by the program
committee. At the second step, WISC-R was administered to all nominated students, and students who scored 115
or higher at WISC-R were identified as gifted by the program committee.

Participants of the study were 133 students at grades 1 through 4 in three private schools, which were located in
one of the largest metropolitan areas of Turkey. These students were identified to participate in the program
designed for gifted students for the school year of 2014-2015. The age range of these 75 male and 58 female
students was from 71 months to 108 months, with a mean of 85 months and a standard deviation of 9 months. The
IQ scores in the entire sample ranged from 118 to 152, with a mean of 134 and a standard deviation of 9. The 1Q
scores of boys ranged from 122 to 150, with a mean of 136 and a standard deviation of 8.4. The IQ scores of girls
ranged from 118 to 152, with a mean of 132 and a standard deviation of 9.3. Because the data in this study on
processing speed, 1Q scores, and subscores of creativity were all collected before the program started, and none of
the participants had any history of attending other programs for the gifted, no effect of intervention on participants
could have existed. Therefore, no information regarding the intervention, the teacher training program, or the
gifted program evaluation has been provided here.

2.3 Measurement Instruments
2.3.1 Torrance Test of Creative Thinking—Figural (TTCT-F) Form A

The Turkish version of TTCT-F Form A was administered to measure creativity of the participants. The original
test was developed for an age range of Kindergarten through adult (Torrance, 2008), and it was translated into
Turkish by Dogan-Yarbrough in 2011 with the permission of Scholastic Testing Service, Inc., the copyright holder
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of the original test (Ustiin Zekalilar Enstitiisii, 2011).

TTCT-F assessment is based on three tasks: Picture construction, picture completion, and parallel lines. For each
task, test takers are provided with stimuli including parallel or curvy lines. Using these stimuli, test takers are asked
to produce as many figural drawings as possible in 10 minutes, as suggested by the TTCT-F manual (Torrance,
2008). Test takers are also asked to find titles for each drawing. The three tasks are included in the scoring
procedure that yields five subscores, which are fluency, originality, abstractness of titles, elaboration, and
resistance to premature closure (RPC).

2.3.2 Wechsler Intelligence Scale for Children—Revised (WISC-R) Coding Subtest.

The data on the processing speed of participants came from the Wechsler Intelligence Scale for Children — Revised
(WISC-R) (Turkish version) score reports that were required from parents by the schools to assess the eligibility of
the student for the gifted program. Despite the fact that the original WISC-R (English version) was developed
more than 40 years ago (Wechsler, 1974) and that the only Turkish adaptation, standardization, and norming on
Turkish children was done more than 20 years ago (Savasir & Sahin, 1995), WISC-R remains as almost the only
intelligence test accepted for identification of the gifted both in public and private schools in Turkey. Please note
that the current original (English) edition of WISC is WISC-V, which has improved technical qualities and norms.

The scaled scores of the participants for the Coding subtest of WISC-R were used as data for processing speed. In
the Coding subtest, each of a number of geometric shapes or numbers is paired with a simple symbol, as presented
to the examinee on top of a sheet. The examinee is asked to copy these symbols in or below each of the geometric
shapes or numbers printed in random order many times on the sheet. The examinee’s score is calculated based on
the number of symbols correctly drawn within the 120-second time limit (Savasir & Sahin, 1995).

2.4 Data Collection and Scoring

Data collection was completed by one of the researchers, who were also the coordinator of the programs designed
for the gifted in the participating schools. Therefore, the researcher had access to the records of the students
participating in the programs. The researcher also had regular visits to the programs in these schools.

TTCT-F administration took place between March 2015 and June 2015. The test was group-administered by the
researcher to the participating students during each school’s pull-out gifted program, still in the school’s own
building. The researcher visited each classroom and administered the TTCT-F. Each of the three tasks was
administered in 10 minutes, as suggested by the TTCT-F manual (Torrance, 2008). WISC-R (Turkish version)
Coding subtest scores of participants were collected from student records.

The forms were scored by the researchers according to the criteria and guidelines provided in the TTCT-F manual
(Torrance, 2008). Scoring generated five subscores, which were fluency, elaboration, originality, RPC, and
abstractness of titles. Since the test has not been normed for any Turkish population, only raw subscores were
calculated for each participant. For drawings in each of the three tasks of picture construction, picture completion,
and parallel lines, possible raw subscores for fluency and originality vary in range from zero to no upper limit; for
elaboration from zero to six; for RPC from zero to two; for abstractness of titles from zero to three. Possible values
for scaled scores of the WISC-R Coding subtest, which were also used as the scores of processing speed, ranged
from 1 to 19.

3. Results

There were no missing values in our dataset. Independent samples t-test was performed to compare group mean
differences; Pearson product moment correlation coefficient was calculated to examine the correlations between
variables. For all data analyses, SPSS 19.0 (SPSS Inc., 2010) was used.

Our first research question was whether there were differences between gifted girls and boys in processing speed
and dimensions of creativity. Table 1 shows that females had statistically significantly higher scores in processing
speed, elaboration, abstractness of titles, and RPC. There were no significant differences in fluency and originality.
According to Cohen’s (1988) broadly defined standards, Cohen’s d value for processing speed (.39) reflects a
small-to-medium effect size; while the other three statistically significant differences can be said to have
medium-to-large effect sizes.
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Table 1. Results of t-tests and descriptive statistics for processing speed and creativity subscores

Group
Male Female
M SD n M SD n t df Cohen’s d

Processing speed 13.20 3.03 75 14.12 1.80 58 2.18* 123.53 .39
Fluency 18.32 8.83 75 20.22 5.99 58 1.48 128.96 26
Originality 11.32 5.64 75 10.47 4.40 58 98 130.99 17
Elaboration 6.64 5.07 75 9.72 5.85 58 3.19% 113.07 .60
Abstractness of titles 4.72 4.2 75 8.29 5.89 58 391* 98.81 .79
Resistance to

11.36 3.54 75 14.34 4.46 58 4.18% 106.62 .81

premature closure

Note. Equal group variances not assumed.

*p < .05 (two-tailed).

Following up on the differences reported in the literature between males and females in terms of mental
processing, our second research question asked whether the trend in the correlations between processing speed and
creativity subscores was similar for gifted boys and girls. As can be seen in Table 2, this trend was totally different
for males and females. While fluency and originality were the only two subscores correlated with processing speed
for males, originality, elaboration, abstractness of titles, and RPC were the subscores that were correlated with
processing speed for females. It is also interesting to see that the two correlations mentioned above for males were
positive; while the above four correlations for females were negative.

Table 2. Correlations between processing speed and subscores of creativity

Fluency Originality Elaboration Abstractness of titles  Resistance to premature closure

Males (n=75)
Processing speed 1 A421* 374* - 112 .084 .163
Females (n = 58)
Processing speed 1 -.061 -.289* -.254* -.335% -.661*

*p < .05 (two-tailed).

Inspired by the threshold theory we explained in the literature review, our third research question was about the
strength of relationship between processing speed and each of the dimensions of creativity for groups of low and
high giftedness. We labeled students with an IQ score of 130 or below as the group of low, and above 130 as the
group of high giftedness in this study. There were two reasons why we used the cutoff value of 130. First, IQ scores
used in this study are based on the Turkish norms developed in 1995 (Savasir & Sahin, 1995). As supported by the
finding, which is also known as the Flynn effect, that there have been significant gains in IQ scores in many
countries over the years (Flynn, 1987), there has been an inflation in identification of the gifted in Istanbul.
Consequently, many schools with programs for the gifted currently use cutoff scores much higher than 115 to
admit students to their programs for the gifted. The second, more practical reason was that using the cutoff value of
130 gave us sufficient numbers of students for the two groups, allowing a healthy comparison. In the literature on
the threshold theory, there is no consensus on what the threshold score value is.

In view of the differences between males and females in terms of processing speed and dimensions of creativity,
we thought we should also consider gender while examining these variables for groups of low and high giftedness.
Table 3 gives descriptive statistics of processing speed and creativity subscores for level of giftedness by gender,
and also provides results of t-tests between male and female students for the groups of low and high giftedness.
There are statistically significant differences between males and females in favor of females in processing speed,
elaboration, abstractness of titles, and RPC in the group of low giftedness. Yet, there are two statistically
significant differences between males and females in the group of high giftedness, still in favor of females, which
are in elaboration and abstractness of titles. According to Cohen’s (1988) standards, the Cohen’s d values reflect at
least a medium effect size for all the statistically significant mean differences reported for the two groups in Table
3.
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Table 3. Results of t-tests and descriptive statistics for processing speed and creativity subscores (Level of
giftedness by gender)

Group of Low Giftedness
Male Female
M SD n M SD n t df Cohen’s d
Processing speed 1238 2.16 24 14.09 147 33 337* 37.88 1.10
Fluency 17.13  9.19 24 19.55 681 33 1.09 4042 34
Originality 11.38 628 24 10.27 4.09 33 75 36.86 25
Elaboration 7.63 331 24 9.73 438 33 2.07* 54.89 .56
Abstractness of titles 475 249 24 9.00 6.05 33 3.64* 4523 1.08
Resistance to premature closure  10.75 233 24 1518 2.63 33 6.72* 5280 1.85
Group of High Giftedness
Male Female
M SD n M SD n t df Cohen’s d
Processing speed 13.59 331 51 14.16 2.19 25 .90 67.22 22
Fluency 18.88 8.69 51 21.12 467 25 146 7330 34
Originality 11.29 539 51 10.72 486 25 A7 52.46 13
Elaboration 6.18 5.68 51 972 746 25 2.10% 38.11 .68
Abstractness of titles 471 482 51 736  5.67 25 2.01* 4153 .62
Resistance to premature closure  11.65 398 51 13.24 599 25 1.21 34.73 41

Note. Equal group variances not assumed.
*p < .05 (two-tailed).

Correlations for level of giftedness by gender given in Table 4 exhibit differences between males and females
within each group of giftedness. They also reveal same-gender differences between the two groups of giftedness.
The differences are not only in the magnitudes of correlations but also in their directions. For example, it is
interesting to see that none of the correlations between processing speed and each of the five creativity subscores
were statistically significant for males in the group of low giftedness; while for females in the same group of low
giftedness, there were three statistically significant correlations (all negative), which were between processing
speed and each of the three subscores of elaboration, abstractness of titles, and RPC. Furthermore, for males in the
group of high giftedness, processing speed had high positive correlations with fluency and originality; while the
two statistically significant correlations for females in the group of high giftedness were between processing speed
and each of originality and RPC. Yet these two high correlations for females were negative.

Table 4. Correlations between processing speed and subscores of creativity (Level of giftedness by gender)

Group of Low Giftedness

Fluency Originality Elaboration Abstractness of titles ~ Resistance to premature closure
Males (n = 24)

Processing speed r .083 -.357 -.289 .188 201
Females (n = 33)
Processing speed r 117 .105 -.420%* -.444%* -491%*

Group of High Giftedness
Fluency Originality Elaboration Abstractness of titles  Resistance to premature closure
Males (n=51)

Processing speed r .529% .657* -.054 .071 135
Females (n = 25)
Processing speed r =311 -.590* -.168 -.249 -.762%*

*p <.05 (two-tailed).

4. Discussion

The purpose of this study was to explore the relationship between processing speed and dimensions of creativity.
To our knowledge, no prior researchers have investigated this relationship empirically. The present study examines
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this relationship also relating it to gender and level of giftedness, which adds to its uniqueness.

Our first research question was whether there were differences between gifted girls and boys in processing speed
and dimensions of creativity. In line with prior studies (Camarata & Woodcock, 2006; Feingold, 1992; Longman
et al., 2007; Majeres, 2007; Reynolds et al., 1987; Sheppard & Vernon, 2008; Silverman, 2006; Wechsler, 1997),
our findings indicated that gifted girls were significantly better than gifted boys in processing speed which was
measured through WISC-R Coding subtest. Although the findings of this study together with those of previous
research might confirm female superiority in processing speed, we have no theoretical explanations for these
differences. Rushton and Jensen (2005) suggest that educational and cultural factors affect processing speed
tasks less than they do other psychometric tasks; therefore, it is reasonable to think that cognitive factors lead to
gender differences in processing speed tasks. However, the literature regarding processing speed does not seem
to have uncovered any cognitive factors causing gender differences in processing speed (Roivainen, 2011).
Putting aside the impact of factors contributing to gender differences in processing speed, our findings suggest that
gender differences in basic abilities, such as processing speed, might lead to gender differences in other basic or
higher order skills, too. For example, considering detrimental effects of processing speed on reading fluency and
comprehension (Jacobson et al., 2011), it is reasonable to expect gender differences in reading ability
performances. We recommend future researchers to consider such complicated interrelationships among skills
when investigating differences in boys’ and girls’ performances.

Our findings related to gender differences in dimensions of creativity showed that gifted girls had significantly
higher scores than gifted boys on three dimensions of creativity, namely, elaboration, abstractness of titles, and
RPC. However, there were no significant differences in fluency and originality scores. In this sense, our findings
resemble those of Bart et al. (2015), who found statistically significant differences between eighth grade males
and females in all dimensions of creativity except fluency. All differences were in favor of females. For 11™
grade students, the statistically significant differences were still in favor of females in elaboration, abstractness
of titles, and RPC; and there were no differences in originality and fluency.

Bart et al. (2015) present Kirton’s (as cited in Bart et al., 2015) Adaptation-Innovation theory as an explanation of
their findings, which suggests that individuals’ approaches to problem solving are either adaptive or innovative.
An adaptor looks for the best solution; while an innovator seeks a novel solution. Bart et al. (2015) also cite results
of a factor analytic study by Kim (2006) that fluency and originality loaded onto the innovative factor; elaboration
and abstractness of titles loaded onto the adaptive factor; while RPC loaded onto both factors. This explanation
leads us to think that females show higher adaptive skills than males, while males and females are equally
innovative. Furthermore, as Bart et al. (2015) stated, these findings might suggest that “females elaborate more
with their ideas, present more detail in their responses, manifest significantly higher synthesizing and
organization skills, and display more intellectual curiosity and open-mindedness compared to the males” (p. 22).
As a result, our findings also provide some level of support for the Adaptation-Innovation theory. Among our
findings, those that are not entirely in line with this theory can be attributed to many other variables that have a
relationship with creativity.

We also suggest that females’ better performance in ‘abstractness of titles’ dimension of creativity might be
associated with their better language performance. Prior studies consistently indicated female superiority in
language performance, such as earlier and quicker vocabulary development (Huttenlocher, Haight, Bryk, Seltzer,
& Lyons, 1991), greater syntactic complexity (Bornstein, Chun-Shin, & Haynes, 2004), and early talking
(Murray, Johnson, & Peters, 1990). According to the scoring manual of TTCT, to be able to score higher in
‘abstractness of titles’ dimension of creativity, a test-taker has to perform better in labeling figures, which
requires abstract and meaningful use of language. From this point of view, linking a better performance in
‘abstractness of titles” dimension of creativity with better performance in language would be reasonable.

In regard to our second research question, which asked whether the trend in the correlations between processing
speed and creativity subscores was similar for gifted boys and girls, the findings indicated that fluency and
originality were the only two subscores positively correlated with processing speed for males. On the other hand,
originality, elaboration, abstractness of titles, and RPC were negatively correlated with processing speed for
females. As indicated before, females are found to be better at elaboration, abstractness of titles, and RPC. Due to
their time-consuming nature, high performance in these dimensions might require spending more time in related
tasks, causing a reduction in processing speed, and eventually leading to significant negative correlations between
processing speed and these dimensions.

Our third research question was about a possible differential trend in correlations between processing speed and
dimensions of creativity for the group of low giftedness versus that of high giftedness. No dimension of
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creativity has a significant correlation with processing speed for boys of low giftedness. On the other hand, there
were significant negative correlations between processing speed and each of elaboration, abstractness of titles,
and RPC for girls of low giftedness; while the other two dimensions had no correlation with processing speed
(see Table 4). These findings for girls of low giftedness are identical with the ones for the whole group of girls in
this study, and we have already elaborated on these negative correlations for girls in the previous paragraph.

Another finding about the third research question is the high positive correlations of fluency and originality with
processing speed reported in Table 4 together with a correlation of .76 between fluency and originality for highly
gifted boys. So far, researchers have already established a positive correlation between fluency and originality
(e.g., Simonton, 1990; Torrance & Safter, 1999). In practical terms, such a correlation means that if someone
produces a large number of ideas, s/he is more likely to be original in his/her ideas. In other words, there is a
direct relationship between the quality and the quantity of ideas or alternatives produced. This relationship has
also been expressed in Osborn’s (1963) ‘quantity breed quality” hypothesis: “It is almost axiomatic that quantity
breeds quality in ideation. Logic and mathematics are on the side of the truth that the more ideas we produce, the
more likely we are to think up some that are good” (p. 131). Our finding turns this relationship into a trio of
fluency, originality, and speed, at least for highly gifted boys, suggesting that if someone produces a large
number of ideas, this person is more likely to be not only original but also faster in producing ideas or
alternatives. In this study, these high positive correlations are distinctly valid for highly gifted boys, but not for
boys of low giftedness or girls of high giftedness. Such a finding might imply a threshold theory for the
triangular relationship among these variables, suggesting that highly gifted boys are a unique group in the
utilization of their cognitive abilities.

The disagreement between our findings and those of some of the previous researchers suggests that the
investigation and discussion of processing speed and dimensions of creativity should be more task-specific. One
can come across several operational definitions of processing speed, such as the speed of paper-and-pencil coding,
reaction time, finger tapping, and rapid naming of objects (Roivainen, 2011). One might also encounter various
definitions and / or domains of creativity. An obvious example is creativity in figural and verbal domains. It
follows that findings on visual versus kinesthetic processing speed, or on fluency (a dimension of creativity) in
figural versus verbal material might be different. Such variation in definitions is also highly likely to result in
differential findings around the relationship between processing speed and creativity due to the interaction
between the two. This fact opens up a wide area of research, hosting a multitude of variables, since these variables
might also be keys to understanding differences between/among groups of age, gender, culture, etc.

The findings of the study also have an implication about the identification of the gifted. The finding that processing
speed is negatively correlated with elaboration and RPC for girls might cause a disadvantage for girls in
identification. Girls have significantly higher scores in elaboration and RPC. Girls’ elaborating more on the tasks
they are presented with might bring about a disadvantage for them in tasks where elaboration is not rewarded, yet
faster completion of the task is rewarded in the form of earned points. While not earning points for elaboration,
they might be losing points for longer times to complete the tasks. This might cause poorer results for girls,
especially in gifted assessments, where tasks presented are open-ended and available for elaboration, and time to
complete tasks significantly affects the assessment results. As a remedy to this problem, in addition to assessments
that use processing speed as a measure but do not use dimensions of creativity (such as elaboration and RPC) as
measures, performance levels in dimensions of creativity can be utilized as additional criteria in the identification
of the gifted. In this way, girls’ significantly higher scores in elaboration and RPC might compensate for this
disadvantage.

Perhaps, the biggest limitation of this study was that the scores from the Coding subtest of WISC-R were the
only measure of processing speed. The other subtest of WISC-R (Symbol Search), which is used together with
Coding in the calculation of the Processing Speed Index, could not be used, since it is an optional subtest.
Therefore, Symbol Search scores were not available for all participants. We could not find other measures of
processing speed that could be obtained easily and reliably from our participants.

A second issue is about the formation of groups of low and high giftedness. We have used WISC-R (Turkish
version) scores to form these groups. However, please note that the original WISC-R (in English) was developed
in 1974 (Wechsler, 1974), and the Turkish version was adapted and normed in 1995 (Savasir & Sahin, 1995).
Therefore, the cutoff value of an IQ score of 130 we have used to split our sample into two groups of giftedness
reflects norms that are more than 20 years old. In this sense, the 1Q score of 130 in this study should, in no way,
be compared to scores based on current versions and / or norms of WISC developed for any country. This fact,
on the other hand, does not hurt the comparability of students’ IQ scores in this study, since all students took the
same version of WISC, and their scores were calculated based on the same norms. Use of WISC-R scores and
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norms was inevitable, since it still is almost the only IQ test used in Turkey.

A third topic is the specificity of the sample. As the authors, we accept and acknowledge that the study sample is
limited to a specific age group in a particular context. Therefore, all the findings of this study should be
evaluated in light of this specificity.

Regarding a fourth matter, the Turkish version of TTCT-F has not been normed for any Turkish population. This
makes it impossible to compare the study sample with their peers in Turkey in terms of their standing in
creativity.

On a final note, no definite statements about causal relationships between variables can be made based on the
findings of this non-experimental study. In this sense, tentative conclusions or interpretations made in this article
need to be corroborated by studies of experimental nature or under conditions with some level of control. We
still think that, around a topic little explored like the present one, suggesting brand new hypotheses and
providing tentative explanations about the nature of relationships between variables contribute to the field
significantly through offering valuable insight to future researchers in their research design and variables to
consider.
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