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Abstract: Previous studies explored the relationships between field dependent-independent cognitive
style (FDI) and creativity, providing misleading and unclear results. The present research explored
this problematic interplay through the lens of the Geneplore model, employing a product-oriented
task: the Visual Creative Synthesis Task (VCST). The latter requires creating objects belonging to
pre-established categories, starting from triads of visual components and consists of two steps:
the preinventive phase and the inventive phase. Following the Amabile’s consensual assessment
technique, three independent judges evaluated preinventive structures in terms of originality and
synthesis whereas inventions were evaluated in terms of originality and appropriateness. The Em-
bedded Figure Test (EFT) was employed in order to measure the individual’s predisposition toward
the field dependence or the field independence. Sixty undergraduate college students (31 females)
took part in the experiment. Results revealed that field independent individuals outperformed field
dependent ones in each of the four VCST scores, showing higher levels of creativity. Results were
discussed in light of the better predisposition of field independent individuals in mental imagery,
mental manipulation of abstract objects, as well as in using their knowledge during complex tasks
that require creativity. Future research directions were also discussed.

Keywords: field dependent-independent cognitive styles; creativity; creative production; Geneplore
model; visual creative synthesis task

1. Introduction

Creativity has been widely recognized as the key to success in contemporary society,
affecting art, science, economy, and everyday problem solving [1,2]. Given its relevance
in human activities, creativity has received growing attention since the second half of the
20th century, when Guilford proposed the multifactorial Structure of Intellect Model [3], in
which creative thinking encompassed convergent thinking (CT) and divergent thinking
(DT). Whereas CT is stated as the ability to converge on prevailing ways of thinking in
order to find a single, right, and ready-made solution to a problem that other people could
also reach, DT represents a spontaneous and free-flowing form of thought and exemplifies
the ability to find many new solutions to an open-ended problem. Additionally, DT is
widely recognized as one of the main indicators of people’s creative potential [4], informing
about the likelihood that one can act “outside the box”. Although Guilford’s work has
represented a milestone in the literature of creativity, researchers have suggested alternative
frameworks [5,6], including the Geneplore model [7]. The latter represents one of the most
influential developments in the tradition of cognitive psychology [8], and exemplifies
a twofold framework in which real-world creative production involves a cyclic motion
between generative and explorative phases. The generative phase plays a crucial role in
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producing pre-inventive structures that are internal prototypes of inventions characterized
by different degrees of creative potential and originality [9]. Whereas this phase requires
several cognitive resources, including memory retrieval, mental synthesis, mental trans-
formation, and categorical reduction [10], the explorative phase, employing cognitive and
meta-cognitive processes such as attribute finding, conceptual interpretation, functional
inference, and hypothesis testing, drives the examination and practical interpretation of
preinventive structures to generate a creative outcome [11]. According to the product
perspective [12,13], two main criteria are necessary to evaluate creative inventions: origi-
nality and appropriateness. Whereas the former encompasses the degree of novelty and
uncommonness of productions, the latter refers to the relevance and usefulness, exemplify-
ing the individual ability to produce an outcome that fits the needs and constraints of a
given situation and is well situated in a given context [14]. Notably, even though different
attributes for evaluating creative inventions can be found in the literature of creative pro-
duction (e.g., elegance, aesthetics, and surprise), originality and appropriateness are the
most accurate criteria, which reflect the full standard definition of creativity [15].

Given the multifaceted nature of creativity, the impact of cognitive factors on creative
accomplishment has been long discussed in the past [16]. Cognitive style, also known as
thinking style, represents a pivotal factor unquestionably related to creativity [17]. The
expression cognitive style refers to how people acquire, organize, and use information [18].
Cognitive styles are usually conceptualized as bipolar, pervasive, and relatively stable over
time, representing a critical dimension of the individual functioning. Although the key role
of cognitive styles in human cognition and behavior has been extensively acknowledged,
their universal explanatory power has not consistently been demonstrated. However,
amongst all cognitive styles, the universal explanatory power of the field dependent-
independent cognitive style (FDI) has been widely recognized [19]. In their seminal work,
Witkin and colleagues defined FDI as “the extent to which the person perceives part of
a field as discrete from the surrounding field as a whole, rather than embedded in the
field” [20] (pp. 6–7). This cognitive style describes a stable and habitual tendency [21,22]
characterized by two different poles: field dependence and field independence. Unlike
field dependent subjects (FDs), field independent individuals (FIs) usually show less diffi-
culty in separating information from the surrounding context [23] and are generally more
focused on relevant information, inhibiting attention to irrelevant information coming
from the environment [24]. Although FIs are generally defined as more flexible, open-
minded, and capable of breaking down the routine than FDs, empirical evidence on the
role of FDI on creativity provided unclear results [21], probably because of the involvement
of specific cognitive processes (e.g., fluid intelligence, inhibition, working memory, and
flexibility [25,26]), socio-cultural factors (e.g., Western vs. Eastern [27]), as well as the
discrepancy between the scoring methods (e.g., empirically-based and rater-based scoring
methods [28]), tasks used (e.g., divergent and convergent tasks, real-world creative produc-
tion tasks [29]), and sampling bias. For a systematic review on the role of FDI in creativity,
see Giancola et al. [30].

Regarding DT, some studies revealed that FIs outperformed FDs [31,32] in gener-
ating ideas, whereas others found non-significant results [33,34]. For instance, Li and
colleagues [19] revealed that FIs outperformed FDs in scientific and social brainstorming
tasks in terms of fluency and novelty, confirming previous research [32,35]. In addition, Lei
and colleagues [17] found that field independence was related to fluency and originality
but not to flexibility, whereas Niaz and colleagues [34] found no significant effect of FDI.
Regarding CT, some authors stressed that FIs attained significantly higher scores than FDs
in convergent measures [36,37], others found no significant effect of FDI [38]. Finally, for
real-world creative production, to the knowledge of the current research, only two studies
explored the impact of FDI on creative production. Specifically, Miller’s study [39] showed
that FIs reported higher creativity scores than FDs in the creative collage making task.
Similarly, Giancola et al. [29] found that FIs outperformed FDs in the ability to generate
real-world creative objects. Notably, even though some authors found positive correlations
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amongst FDI and self-rated artistic abilities and artistic competencies [40,41], research on
the impact of FDI on creative production remains scattered to date.

Therefore, the present research aimed to shed further light on the issue, employing
the logic of the Geneplore model, which involves the combined effect of generation and
exploration of ideas to generate real-world visual creative objects. Compared to Giancola
et al. [29], who used a one-step procedure, priming participants with object category names
while combining the visual stimuli, in the present study a two-step procedure was used.
Specifically, participants were firstly instructed to construct pre-inventive forms combining
the visual stimuli, and then interpret them within a specific conceptual category. This led to
a better understanding of the role of FDI in the creative process, which encompasses both
a visuo-spatial generative phase of undefined ideas and a conceptual/inferential phase
of refined ideas. In this vein, the generative phase requires mainly divergent thinking to
generate preinventive structures, whereas the explorative phase requires mainly convergent
thinking to define and evaluate actual inventions [42].

Based on previous studies, the first two hypotheses were formulated as follows:

Hypotheses 1 (H1). FIs outperform FDs in the preinventive phase because FIs are more divergent,
thus more able in generating ideas than FDs [31,32];

Hypotheses 2 (H2). FIs outperform FDs in the inventive phase because FIs are also more conver-
gent, thus more analytic in evaluating ideas than FDs [36,37];

Hypotheses 3 (H3). FIs do not outperform FDs, regardless of the phase of the creative process,
because previous studies found inconsistent relationships between FDI and both divergent and
convergent measures of the creative process [33,34,38].

2. Materials and Methods
2.1. Participants and Procedure

Sixty undergraduate college students attending different courses at The University
of L’Aquila (L’Aquila, Italy) participated in the study (mean age = 22.30 ± 3.31; age range
= 19–32). Twenty-nine of them were males (48.3%), and thirty-one were females (51.7%).
After signing the written informed consent to participate in the study, all participants were
asked to complete an anamnesis questionnaire assessing biographical and educational
information, general health state, and background or formal achievement in art. No
participant reported psychiatric or neurological disorders, drug or alcohol addictions, and
no participants declared a background or formal achievement in art. The experimental
protocol was administered individually to each participant in a quiet room of the Socio-
Cognitive Processes in Life Span Laboratory at The University of L’Aquila (L’Aquila, Italy).
The experiment lasted approximately 45 min. The Local Ethics Committee approved this
experiment in accordance with the Declaration of Helsinki.

2.2. Measures
2.2.1. Assessment of Field Dependent Independent Cognitive Style

The Embedded Figure Test—EFT [43] is usually employed to evaluate the individual’s
predisposition toward the field dependent or the field independent cognitive style. It is a
paper and pencil test in which participants were requested to find a simple black and white
shape within a geometric colored complex figure. The test consists of 24 cards (12 cards
with simple shapes and 12 cards with complex figures) 12.9 × 7.7 cm (see Figure 1).
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ipants had to find the simple black and white shape embedded in the complex figure. 
They were instructed to inform the experimenter as soon as they found the figure and 
trace its outlines using a pencil. When the participants declared to have found the simple 
black and white shape within the complex figure, the experimenter annotated the elapsed 
time (timing). If the response (tracing of the outlines) was wrong, the experimenter con-
tinued to take the time until the participant provided the correct response or until 180 s 
had elapsed. The total time was divided by the number of items (12) in order to compute 
the average time (RTs) which was used as the measure of the individual’s cognitive style. 
A shorter time indicated a higher predisposition towards field independence, whereas a 
longer time indicated a higher predisposition towards field dependence. 

2.2.2. Assessment of Creativity 
The Visual Creative Synthesis Task—VCST [7] aimed to create objects belonging to 

pre-established categories, starting from triads of visual components. The task consists of 
two steps: the preinventive phase and the inventive phase. Following Palmiero and col-
leagues [44], three triads of components and three categories were used. Preinventive 
phase: participants, after a practical example, were asked to combine the components into 
a preinventive structure, one for each triad. They could be changed in position, rotation, 
and size but not in their general structure. The triads of components were presented along 
with their name on a paper sheet (see Figure 2). Participants had 15 s to fix and memorize 
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tion of the objects was also defined in terms of length of responses (i.e., number of words). 
The order of the triads was randomized. 

Figure 1. An example of an item taken from the Embedded Figure Test (EFT). (A) The geometric
colored complex figure. (B) The simple black and white simple shape. (C) The simple shape within
the complex figure.

The experimenter presented the complex-colored figure one by one for 15 s and the
participant had to describe the figure in a loud voice. Then, the experimenter removed the
complex figure and presented the simple one; after 10 s, he took away the simple black and
white shape and presented once again the complex-colored figure. After that, participants
had to find the simple black and white shape embedded in the complex figure. They were
instructed to inform the experimenter as soon as they found the figure and trace its outlines
using a pencil. When the participants declared to have found the simple black and white
shape within the complex figure, the experimenter annotated the elapsed time (timing). If
the response (tracing of the outlines) was wrong, the experimenter continued to take the
time until the participant provided the correct response or until 180 s had elapsed. The total
time was divided by the number of items (12) in order to compute the average time (RTs)
which was used as the measure of the individual’s cognitive style. A shorter time indicated
a higher predisposition towards field independence, whereas a longer time indicated a
higher predisposition towards field dependence.

2.2.2. Assessment of Creativity

The Visual Creative Synthesis Task—VCST [7] aimed to create objects belonging to
pre-established categories, starting from triads of visual components. The task consists
of two steps: the preinventive phase and the inventive phase. Following Palmiero and
colleagues [44], three triads of components and three categories were used. Preinventive
phase: participants, after a practical example, were asked to combine the components into a
preinventive structure, one for each triad. They could be changed in position, rotation, and
size but not in their general structure. The triads of components were presented along with
their name on a paper sheet (see Figure 2). Participants had 15 s to fix and memorize the
components and 2 min to think of the preinventive structure for each triad. Inventive phase:
after creating the three preinventive structures, participants were presented with a category
name for each of them (1 furniture, 1 weapon, and 1 sport goods) and were requested to
think of their inventions. Participants had 3 min to describe the functioning of inventions
(1 min for each invention), also providing their title (see Figure 3). The description of the
objects was also defined in terms of length of responses (i.e., number of words). The order
of the triads was randomized.
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Figure 3. An example of creative production based on the triad n.3 made up of one stripe, one
trapezoid, and one cylinder. Category: Weapons; Title: Grenade; Description: This cylinder is a
grenade. The cylinder contains the explosive, the trapezoid is the trigger mechanism, and the strip
controls the whole grenade and has a safety function.

Based on Amabile’s consensual assessment technique [45], three independent judges,
two females and one male (mean age = 25.33 ± 4.50), evaluated preinventive structures
and inventions. The judges were three psychology students who attended training on
creativity and its assessment for a total of 20 h. During the training sessions, the main
models and descriptive frameworks of creativity were explained, including the SOI and
the Geneplore Model. In addition, students were shown examples of creative productions
already evaluated in the past by judges, and they were trained to evaluate creative pro-
ductions in terms of creativity. After the training, the evaluation sessions began. Notably,
three basic parameters were used: originality and appropriateness, which are the most
accurate and used criteria, reflecting the full standard definition of creativity [15], as well
as synthesis, which was used specifically to evaluate the participants’ ability to holistically
associate the elements during the preinventive phase of the VCST. Therefore, the preinven-
tive structures were evaluated by each judge along a 5-point Likert-type scale in terms of
originality, defined as a form being new and not derived from something else (from 1 = very
poor originality to 5 = very high originality) and synthesis, defined as the extent to which
components were well assembled (from 1 = very poor synthesis to 5 = very high synthesis).
The inter-rater correlation (intra-class correlation coefficient—absolute agreement) were
significant for both originality (α = 0.92; p < 0.01) and synthesis (α = 0.93; p < 0.01). Inven-
tions were evaluated by each judge along a 5-point Likert-type scale in terms of originality
defined as a product being new and not derived from something else (from 1 = very poor
originality to 5 = very high originality), and appropriateness, defined as an invention with a
practical instead of a hypothetical use (from 1 = very poor appropriateness to 5 = very high
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appropriateness). The inter-rater correlation (intra-class correlation coefficient—absolute
agreement) was significant for both originality (α = 0.94; p < 0.01) and appropriateness
(α = 0.96; p < 0.01).

3. Results

Statistical analyses were performed using IBM SPSS Statistics version 24 for Windows
(IBM Corporation, Armonk, NY, USA). Data were tested for normality and all measures
were normally distributed (Kolmogorov–Smirnov Test: Z VCST—Pre—Originality = 0.75,
ns; Z VCST—Pre—Synthesis = 0.73, ns; Z VCST—Inv—Originality = 0.76, ns; Z VCST—
Inv—Appropriateness = 0.31, ns; Z VCST—Description length = 0.84, ns) except for the EFT
(RTs): (Kolmogorov–Smirnov Test: ZEFT (RTs) = 0.02, sig). Additionally, the analysis of the
distribution of the EFT using the interquartile range method (IQR) revealed that only four
FDs were ‘far out’ from the mean. This suggests that in the present sample data were
mostly skewed toward field dependence (e.g., high RTs) rather than field independence
(e.g., low RTs). Table 1 reported descriptive statistics divided for group (field dependence
vs. field independence).

Table 1. Descriptive statistics divided by FDI groups.

FDs FIs

N 30 30
Gender 21 F 10 F

Age mean (SD) 21.61 (3.10) 22.41 (3.56)
VCST—Pre—Originality mean (SD) 1.86 (0.37) 2.18 (0.41)
VCST—Pre—Synthesis mean (SD) 1.76 (0.49) 2.25 (0.56)

VCST—Inv—Originality mean (SD) 2.14 (0.59) 2.79 (0.76)
VCST—Inv—Appropriateness mean (SD) 1.97 (0.66) 2.67 (0.81)

VCST—Description length 44.33 (25.66) 59.10 (28.43)
Note. FDs = Field Dependents; FIs = Field Independents; VCST = Visual Creative Synthesis Task; Pre = Preinven-
tive phase; Inv = Inventive phase.

Correlational analysis was computed using Spearman’s Rho (see Table 2). Results
revealed that the EFT (RTs) was negatively correlated with the VCST—Preinventive phase
Originality (r = −0.50, p < 0.01), VCST—Preinventive phase Synthesis (r = −0.48, p < 0.01),
VCST—Inventive phase Originality (r = −0.51, p < 0.01) VCST—Inventive phase Appropri-
ateness (r = −0.52, p < 0.01), and VCST—Description length (r = −0.30, p < 0.05). Notably,
VCST—Description length positively correlated to VCST—Inventive phase Originality
(r = 0.31, p < 0.05) VCST—Inventive phase Appropriateness (r = 0.29, p < 0.05). In addi-
tion, gender also correlated negatively to EFT (RTs) (r = −0.44, p < 0.01) and positively
to VCST—Preinventive phase Originality (r = 0.34, p < 0.01), VCST—Preinventive phase
Synthesis (r = 0.35, p < 0.01), VCST—Inventive phase Originality (r = 0.27, p < 0.05) and
VCST—Inventive phase Appropriateness (r = 0.29, p < 0.05), meaning that males showed
higher field dependence and creativity scores than females.

In order to obtain a more accurate picture of the relationship between EFT-RTs and the
creativity scores, possible gender confounding effects were checked using the Spearman’s
Rho partial correlations (see Table 3). The latter showed that controlling for gender had a
little effect on the strength of the relationships between EFT-RTs and the creativity scores,
and the significance level was not affected at all. Therefore, the variable ‘gender’ was
not further considered when analyzing the comparison between FDs and FIs in terms
of creativity.
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Table 2. Means, standard deviations, and Spearman’s Rho inter-correlations.

M SD 1. 2. 3. 4. 5. 6. 7.

1. Gender - - 1
2. EFT (RTs) 41.63 29.25 −0.44 ** 1
3. VCST—Pre—Originality 2.02 0.42 0.34 ** −0.50 ** 1
4. VCST—Pre—Synthesis 2.01 0.57 0.35 ** −0.48 ** 0.91 ** 1
5. VCST—Inv—Originality 2.47 0.74 0.27 * −0.51 ** 0.86 ** 0.84 ** 1
6. VCST—Inv—Appropriateness 2.34 0.81 0.29 * −0.52 ** 0.82 ** 0.85 ** 0.93 ** 1
7. VCST—Description length 52.02 27.79 −0.02 −0.30 * 0.15 0.15 0.31 * 0.29 * 1

Note. N = 60, gender was dummy coded (F = 0, M = 1) * p < 0.05 (two tailed) ** p < 0.01 (two tailed) EFT = Embedded
Figure Test RTs = Response Times: VCST = Visual Creative Synthesis Task Pre = Preinventive phase Inv = Inventive phase.

Table 3. Spearman’s Rho partial correlations.

1. 2. 3. 4. 5. 6.

1. EFT (RTs) 1
2. VCST—Pre—Originality −0.41 ** 1
3. VCST—Pre—Synthesis −0.38 ** 0.90 ** 1
4. VCST—Inv—Originality −0.46 ** 0.85 ** 0.83 ** 1
5. VCST—Inv—Appropriateness −0.46 ** 0.80 ** 0.84 ** 0.93 ** 1
6. VCST—Description length −0.35 ** 0.16 0.17 0.33 * 0.31 * 1

Note. N = 60, * p < 0.05 (two tailed) ** p < 0.01 (two tailed) EFT = Embedded Figure Test RTs = Response Times:
VCST = Visual Creative Synthesis Task Pre = Preinventive phase Inv = Inventive phase.

Following Tascón and colleagues [46], since the EFT does not have a scale to divide
FIs and FDs and taking into consideration that the individual’s predisposition toward field
dependence and field independence is along a continuum, the median-split technique was
applied. This method has also been used not only in previous studies on the interplay
between FDI and creativity [36,38,47] but also in other research areas, including percep-
tion [48], spatial cognition [46], and problem solving [49]. Participants were divided by
the median-split of the EFT score (average solution times). Therefore, subjects with lower
scores than the median (31.23) were classified as FIs (n = 30), whereas participants with
higher scores than the median were classified as FDs (n = 30).

Four Mann–Whitney U tests were performed in order to measure the differences
between FDs and FIs in both preinventive and inventive phases. The significant level
of the Mann–Whitney U tests was set as 5 % (α = 0.05). Results revealed that there are
significant differences between FDs and FIs in terms of VCST Preinventive Originality
(FDs rank = 23.83, FIs rank = 37.17, U = 250.000, p = 0.003), VCST Preinventive Synthesis
(FDs rank = 23.47, FIs rank = 37.53, U = 239.000, p = 0.002), VCST Inventive Originality
(FDs rank = 23.13, FIs rank = 37.87, U = 229.000, p = 0.001), and VCST Inventive Appropri-
ateness (FDs rank = 23.35, FIs rank = 37.65, U = 235.000, p = 0.001).

4. Discussion

Previous research on the relationships between FDI and creativity revealed unclear
results, demonstrating a lack of consensus amongst researchers [21]: mixed findings have
been found taking into account creative thinking in terms of convergent [37,38] and diver-
gent productions [32,34], whereas little work has been done on creative production [39].
Given this scenario, the current research was aimed at investigating the extent to which the
individual’s predisposition towards field dependence and field independence affects cre-
ativity. To this aim, we measured FDI using the Embedded Figure Test, whereas creativity
was evaluated by the VCST according to the logic of the Geneplore model. The VCST is a
product-oriented task, which relies on preinventive and inventive phases. For the first time
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in this research field, we adopted such a twofold model, assuming that creative produc-
tion requires both ideas generation and ideas evaluation, underpinned by divergent and
convergent mental processes, respectively [4]. Specifically, the VCST relies on a generative
process in which individuals produce preinventive structures characterized by different
degrees of creative potential and on an exploratory process in which such structures are
evaluated by considering their potential fruition analytically [9].

Regarding the preinventive phase, results revealed that FI negatively correlated to
originality and synthesis. This result was also confirmed by the ANOVA, showing that
FIs provided significantly higher scores in originality and synthesis than FDs, meaning
that the faster were participants in identifying the simple shape embedded in the complex
figure (field independence), the more original and well-assembled were their preinventive
structures. Thus, the H1 was confirmed. Given the nature of the task used, it is not surpris-
ing that mental imagery plays a key role during the preinventive phase of VCST: indeed,
the task requires mentally transforming, combining, and synthesizing visual components
in order to generate preinventive structures, that is, mental prototypes of inventions. The
pivotal role of mental imagery in creative tasks such as the VCST has been widely recog-
nized in the past [10,50–52]. More specifically, spatial imagery and mental manipulation
of spatial forms seem to be crucial in tasks involving objects’ construction [53], including
creative inventions. Indeed, the ability to mentally manipulate shapes was found positively
related with the originality score of preinventive structures [54] and the ability to generate
shapes that were well-assembled and synthesized [10,55]. The role of spatial manipulation
in creative tasks is also consistent with those studies using the think-aloud method in
order to reveal mental processes actively involved in creativity. For instance, Palmiero and
Piccardi’s study [56] revealed that spatial thoughts—containing spatial information of size
and rotation—generated during the preinventive phase positively predicted the originality
of productions during the invention phase. Although we did not detect mental imagery
directly, the assumptions reported above could represent a relevant point to explain our
results. Indeed, FIs seem to be more skilled than FDs in spatial abilities implying mental
imagery. Specifically, FIs showed higher performance than FDs in tasks required to process
different objects’ features such as shape and orientation [57] and in tasks tapping visual-
spatial information [58]. For instance, Boccia and colleagues [59], in a sample of 50 young
adults, found that FIs outperformed FDs in mental rotation test and Li and colleagues [60]
revealed similar results in 2D and 3D map mental rotation, underlining that regardless
of map dimensionality, as the degree of the image rotation increased, the accuracy of the
FIs’ performance increased. Although the more flexible mental imagery and the better
predisposition to use visual stimuli of FIs could represent a pivotal factor in this phase
of the Geneplore cycle, undoubtedly, different mechanisms could affect it, and further
investigations are needed.

Regarding the inventive phase, results revealed that FDI negatively correlated with
originality and appropriateness. This result was also confirmed by the ANOVA, showing
that FIs provided significantly higher scores in originality and appropriateness than FDs,
meaning that the faster participants were in identifying the simple shape embedded in the
complex figure (field independence), the more creative (original and appropriate) were
their inventions. Results confirmed H2 and align with previous studies on real-world
creative production [29,39] as well as research on both divergent thinking [17,19,32] and
convergent thinking [36,37]. Two main explanations can explain the better performance of
FIs in the VCST than FDs. First, the assumption of the pivotal role of mental imagery in
the preinventive phase can be also extended to the inventive phase. For instance, Roskos-
ewoldsen and colleagues [54], in a sample composed of 41 young and 41 older adults, found
a positive relationship between the Paper Folding Test and originality score of productions
in the Creative Invention Task. Similar results were also found by Palmiero and colleagues’
study [51], in which the individual vividness of mental imagery was positively related to
the practicality score of the invention in the Mental Synthesis Task. Therefore, the nature
of the VCST used in this study and the better predisposition of FIs than FDs in mentally
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manipulating spatial shapes could represent a possible explanation of our results during the
inventive phase. Second, it has been found that the better predisposition of FIs in using their
own knowledge and in extracting it from memory, especially in complex tasks in which
the solution is unclear, positively affects creative performance [19]. This assumption is
consistent with the two-step form of the VCST used in this research. Indeed, unlike the one-
step form [29,51] in which the category of creative inventions is specified before combining
the visual components, the category is specified in the two-step form only after the assembly
of components. This makes the creative process more complex because, at least, in the
combination phase, the goal of creative production is not defined, and participants have
to adapt what they have previously assembled to the category provided by the task. In
other words, during the two-step form of VCST, participants have to reorganize their prior
knowledge in order to generate the creative product. Given that FIs, compared with FDs,
have a better capacity to extract their own knowledge, this individual predisposition could
be helpful to them in reorganizing and updating the structure previously generated in
order to generate the creative invention.

Taken together these results showed that field independence positively affected both
phases (pre-inventive and inventive) of the creative process. Although one would be
expected that FDI differently impacted on the two phases, it is important to acknowl-
edge that, on the one hand, the preinventive phase relies on field independence based
on divergent thinking [31,32]; and, on the other hand, the inventive phase relies on field
independence based on convergent analytic thinking [36,37]. That is, FIs can encompass
the creative process given their ability in shifting between generative/divergent and ex-
plorative/convergent phases. This means that real-world creative production based on
the Geneplore Model might be fully supported by the field independent cognitive style,
given that the latter loads on both the preinventive and inventive phases. Although this
interpretation is intriguing, it should be supported by further scientific evidence.

Notably, the VCST—Description length correlated positively to the originality and
appropriateness of the inventive scores, meaning that higher the number of words used to
describe the objects the higher the originality and appropriateness. This result suggested
that the description length may represent a characteristic of creativity [61], especially of
the inventive phase of the creative process. Although in this study we did not used a
written-narrative task to measure creativity, this result confirmed that when it is necessary
to make causal inferences and category reductions, the number of words, reflecting the
complexity of the construct [62], can play a key role. Of course, this idea needs also to be
verified by future studies.

5. Conclusions

To conclude, this research provides empirical evidence on a problematic and complex
relationship involving FDI and creativity, and results seem to support the hypothesis that
FIs outperform FDs in creative performance. Despite these findings, the current research
shows a critical limit concerning the small sample size. This suggests that studies with
more subjects should be carried out in order to reach more reliable conclusions. In addition,
the field dependent and field independent groups are unbalanced in terms of gender.
However, the study provides interesting future directions. First, although the Geneplore
model represents a domain-general framework [11], the research focused only on visual
real-world creative production. Further studies should encompass different domains of
creativity (e.g., verbal and motor domains) in order to define an exhaustive picture of
the impact of FDI on creativity. Yet, even though the VCST is not a time-based creativity
task, future studies could assess the times necessary to carry on the creative process and
related it to the attributes of creativity, such as originality and appropriateness. Then, in
the present research, we stressed the pivotal role of mental imagery during the generation
and evaluation of preinventive structure as well as during the invention phase. Future
investigations could further explore the relationships amongst FDI, creativity, and mental
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imagery, considering how the vividness of mental images may spur or inhibit this cognitive
style’s influence on creative performance.
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