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Abstract 
 
Creativity is typically defined as an output that is both novel and effective, and creative ability 

in adults is strongly linked to attentional processes. Creative thinking requires the attentional 

flexibility to combine information from internal and external inputs and to switch between 

ideas and representations, together with the attentional control to resist distraction and 

persist with an idea over time.  There are also indications that attention style may be 

qualitatively different in highly creative people, although we do not yet have a complete 

picture of the optimal attentional profile for creativity. However, the relationship between 

attention and creativity has hardly been explored in children. Consequently we have little 

understanding of what the developmental attentional milestones for creativity might be. 

Here we consider the evidence that the development of attention in children is as integral to 

the development of creativity as it is to other aspects of cognition, and suggest potential 

avenues for future research.  
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Introduction   

 

Creativity: Core Concepts 

Creative outputs are commonly regarded as involving the conjunction of at least two key 

elements. These are that a creative output should be both novel and also effective (Plucker, 

Beghetto & Dow, 2004; Runco & Jaeger, 2012). Either one of these elements alone is not 

sufficient for an output to be regarded as creative (Simonton, 2012). However, the extent to 

which an output is novel has to be judged in relation to the context in which it is produced. 

For instance, a child’s discovery that cheese can be melted to make tasty food, might be novel 

to them but not to their parents. On the other hand, the discovery of an affordable, scalable, 

renewable, means of meeting our entire energy needs would be novel to the entire world 

population. Thus, it has been suggested that creativity can be represented along a continuum 

(Kaufman & Beghetto, 2009). Mini-c creativity represents an output that is novel and effective 

for an individual and that might change their view of the world. Little-c creativity represents 

outputs that might impress one’s friends and family. Pro-c creativity would be outputs that 

are at a level of achievement generally only acquired after many years of mastering domain 

specific skills and knowledge and that would be recognised as creative by experts working in 

that domain. Finally, Big-C creativity are those outputs that have an enduring influence on 

humanity, often long after a creator’s life is over. Given the time taken to achieve at Pro-c or 

Big-C levels of creativity, these would generally not be a feature of the creativity seen during 

childhood (although there are exceptions; cf Drake & Winner, 2009).  

 

Consequently, the present chapter focuses most closely on mini-c and little-c creativity. In 

addition to creative outputs or achievement, we also discuss the concept of creative 

potential, where ‘potential refers to a latent state which may be considered part of an 

individual’s “human capital” (Walberg, 1988)’ (Lubart, Zenasni & Barbot, 2013, p41), and is 

typically operationalised through measurement of aptitude at tasks requiring processes such 

as convergent and divergent thinking and varies across domain. Further, whilst research on 

creativity typically explores factors that influence creative outputs or products, if we are to 

understand and influence creativity itself, we must attempt to understand the underlying 

creative process.  
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A range of theories propose that creativity might be the product of ordinary cognitive and 

affective processes (Finke, Ward & Smith, 1992). This gives rise to a research approach that 

seeks to understand these constituent processes and, in particular, how their combination 

gives rise to creativity in a manner that is ubiquitous to humans and enables us to flexibly 

adapt to everyday situations to which we don’t have a pre-determined, previously tried, 

response. These research approaches have begun to make significant strides in recent years. 

One particularly promising recent body of work (Beaty, Benedek, Silvia & Schacter, 2016; 

Ellamil, Dobson, Beeman & Christoff, 2012; Pringle & Sowden, 2017) suggests that when 

thinking creatively, cognitive processes involved in associative and analytic thinking, which 

have often been regarded to work competitively (Evans, 2008), begin to work co-operatively 

and that this co-operation is predictive of creative outcomes. These processes and their 

interaction have been mapped to three underpinning brain networks, namely the default 

mode network, the executive control network and the salience network (Beaty et al., 2018). 

 

A key element of the associative processing that contributes to the generation of creative 

ideas is the retrieval of information from memory and combination of this information with 

inputs from the external environment. Novel combinations of these information sources can 

then be analysed for their potential to produce an effective response to a presented situation. 

Thus, we might expect both inwardly and externally directed attention to be key elements in 

the creative process because of their role in the control of memory search and the filtering of 

external inputs from the environment. Consequently, the focus of the present chapter is to 

consider how the development of attention might be expected to interact with the 

development of creativity. 

 

Attention: Core Concepts 

Attention is a core cognitive function that controls the selection of relevant information and 

maintenance of focus (Carrasco, 2011; Driver, 2001).  Although the precise way in which 

attention differentiates between relevant and irrelevant information remains an issue of 

debate, it is generally accepted that attention is the set of mechanisms resulting from the 

human brain’s limited capacity for processing information, and that its allocation can be 

controlled (Buschman & Kastner, 2015; Desimone & Duncan, 1995).  Although there are many 

different models of attention, there is largely agreement that there are two main processes: 
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‘early’ attention, which is exogenous, a bottom up process, and occurs at the earliest 

attentional level of sensorial perception; and ‘late’ attention, which follows early attention in 

the timecourse, is endogenous, and a top-down process related to attentional control and 

executive function. More recent work in neuroscience has suggested that these attentional 

processes are not only cognitively but also anatomically distinct from one another. The 

processes of sensory perception and the shifting of attention appear broadly to be handled 

by a ventral frontoparietal system, while top-down and voluntary attentional processes are 

largely controlled by a dorsal frontoparietal system (Corbetta & Shulman, 2002).  These two 

sets of processes do not run in isolation, but interact flexibly in order to enable rapid and 

dynamic switching between bottom-up sensory stimuli and top-down goals (Petersen & 

Posner, 2012; Vossel, Geng & Fink, 2014).  

 

The development of attentional control, also called ‘executive attention’, has been a 

particular focus of developmental research, as it determines the extent to which an individual 

is able to ignore distracting information and choose to maintain an attentional focus on 

achieving task goals. Attentional control appears primarily to be governed by frontal areas of 

the brain, particularly the anterior cingulate cortex, as well as to be closely linked to executive 

functions such as working memory (Astle & Scerif, 2011; Posner & Petersen, 1990) 

 

In this chapter we discuss both the ‘early’ processing of sensory stimuli and the ‘late’ 

attentional control processes in relation to creativity and its development, as well as 

considering more recent attentional ‘network’ approaches. We also consider the role of 

sustained attention, a long-term form of attentional control.  

 

Attention and its Relationship to the Development of Creativity 

Creativity in adults has been strongly linked with certain attentional processes including 

permeable early attention, attentional control and flexibility in switching between attentional 

foci. In adults, it has been suggested that these attentional processes may differentially 

predict both creative potential and creative achievement (Zabelina, Saporta & Beeman, 2016; 

Zabelina & Robinson, 2010) but, at present, we have little understanding of whether this same 

relationship is found in children and what the developmental trajectory of attention from 

child to creative adult might be. While some attentional differences emerge early, others such 
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as working memory and attentional control continue to develop throughout childhood and 

adolescence, in association with maturation of the prefrontal cortex (Booth et al., 2003). 

However, at present we have yet to explore how the combination of attention patterns that 

appear linked to creative achievement in adults, manifests throughout cognitive 

development.  

 

Understanding the developmental trajectory of creative attention is now an important 

research goal, as creativity is increasingly seen as a vital skill for success in the rapidly 

automating job market of the fourth industrial revolution (Boston Consulting Group, 2015; 

McKinsey Global Institute, 2017; Department for Digital, Culture, Media & Sport, 2017; Frey 

& Osborne, 2013; Roberts, 2006; Robinson, 1999). Creativity was recently listed by the World 

Economic Forum as one of the top three most important skills for the job market of the future, 

with the other two being the closely related skills of problem solving and critical thinking 

(World Economic Forum, 2016). Unsurprisingly therefore, the Programme for International 

Student Assessment (PISA) has decided to include creative thinking tests in 2021, alongside 

those for reading, maths and sciences (Lucas & Spencer, 2017).  However, this is set against a 

background of what is argued to be plummeting levels of creativity among school leavers, 

together with an increasing inequality of opportunity (Durham Commission, 2019; Johnes, 

2017; Kim, 2011; Warwick Commission, 2015). It is clear, therefore, that developing creativity 

needs to become an integral part of mainstream education as a matter of urgency. However, 

considerably more research is also needed in order to identify the most important precursors 

of creativity before targeted teaching strategies to promote creativity can be developed, in 

conjunction with interventions to support creative children. 

 

In what follows, we first consider the evidence for the relationship between attention and 

creativity in adults, before proceeding to consider the implications of the development of 

attention during childhood on creative potential.  
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Attention and Creativity in Adults 

 

Early attention and creativity 

Early visual and auditory attention are the precursors to thought, memory, learning and 

action. Therefore, it is not surprising that individual differences in early attention mechanisms 

appear to influence a person’s level of creativity. In particular, broad early attention is often 

linked to real-world creative achievement. Broad attention was first described by 

Mendelsohn and Griswold (1964) as being characterised by a wide focus, which 

simultaneously notices or takes in a large range of stimuli. They contrasted this with narrow 

attention, which focuses on a smaller range of stimuli and effectively screens irrelevant 

information from awareness. Broad early attention appears to allow seemingly irrelevant 

information to leak into awareness, or be noticed, which is believed to keep the mind open 

to a wider range of possibilities, enabling the generation of more creative ideas (Abraham, 

2013).  

 

This notion has been supported by empirical work. For example, a recent eye-tracking study 

found that the increased attentional processing of apparently irrelevant objects on the 

periphery of a display, resulted in the generation of more original and creative solutions 

among participants asked to generate original uses for common objects (Agnoli, Franchin, 

Rubaltelli, & Corazza, 2015). The incorporation of seemingly irrelevant information into the 

idea generation process may support the formation of remote associations as proposed by 

Mednick (1962), who argued that creative individuals were characterised by a propensity to 

synthesize elements into new combinations and that the more remote or unusual the 

associations between the elements, the more creative the idea or solution.  Similarly, Gabora 

(2010) proposes that when thinking associatively to support creative idea generation, 

attention is spread over a wider, more diffuse, set of neural cliques1, thereby supporting the 

formation of more remote associations between items and therefore greater creativity. 

  

There is considerable anecdotal evidence that this kind of broad attention may be a 

characteristic shared by many eminent creative achievers (see Kasof, 1997 for a review); 

                                                           
1 A neural clique is a cell assembly that collectively responds to an experience with some cliques responding to 
situation specific elements and others to abstract properties (Lin, Osan, & Tsien, 2006). 
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Charles Darwin for example noted that he felt himself to be unusual in ‘noticing things which 

easily escape attention’. Extreme sensitivity to the environment, and to noise in particular, 

also seems to be a common complaint, with Darwin, Proust, Wagner, Schopenhauer and 

Elgar, among others, all having reported a need for intense quiet and solitude as the result of 

their inability to screen out distracting sounds.  

Numerous behavioural studies have provided further evidence of a link between creativity 

and this type of permeable attention. For example, on dichotic listening tasks, creative 

participants made more errors of intrusion when being asked to repeat the information heard 

in one ear while also remembering the information presented to the other ear (Rawlings, 

1985). Creative individuals were also more likely to incorporate irrelevant information in 

solutions to anagrams and when recalling phrases (Mendelsohn & Griswold, 1964).  

It has been suggested that this tendency for irrelevant information to leak into the awareness 

of creative individuals is because they do not pre-categorize stimuli as irrelevant.  In support 

of this theory, highly creative individuals have been found to exhibit reduced galvanic skin 

response habituation rates to auditory stimuli, compared with less creative individuals 

(Martindale, Anderson, Moore & West, 1996). Continuing to pay attention to stimuli that have 

previously been shown to be irrelevant, rather than screening them from awareness, also 

results in faster learning on Latent Inhibition tasks by creative individuals (Carson, Peterson, 

& Higgins, 2003). Once again, the mechanism responsible for this appears to be broad versus 

selective attention. In line with this, individuals high in Openness to Experience, a trait closely 

related to creativity and also characterised by ‘permeable’ attention, have been shown to 

combine visual information more flexibly, even at a low perceptual level (Antinori, Carter, & 

Smillie, 2017), suggesting that they may experience the world in a qualitatively different way. 

Recent neuroscientific studies have also provided evidence that these individual differences 

may be due to genetic variation in sensory gating mechanisms. For example, the P50 event 

related potential (ERP) is an index of early sensory gating that shows considerable inter-

person variation, has been measured in infants as early as one-month old (de Haan, 2013), 

and has been directly linked to real-world creative achievement (Zabelina, O'Leary, 

Pornpattananangkul, Nusslock, & Beeman, 2015).  

Permeable, or ‘leaky’ sensory gating has been linked to reduced density of dopamine D2 
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receptors in the thalamic area (Takahashi, Higuchi, & Suhara, 2006). This same neural 

architecture has been found in high performers on divergent thinking tasks (a laboratory 

measure of creative potential) and it has been suggested that this generates a state of 

‘creative bias’ (de Manzano, Cervenka, Karabanov, Farde, & Ullén, 2010).  This is because a 

lower density of these receptors appears to have the effect of reducing thalamic gating 

thresholds, thereby decreasing the automatic regulation and filtering of sensory information 

(Yasuno et al., 2004). The resultant increase in sensory information flow is likely to widen the 

range of potential associations that can be combined into new ideas, leading to more original 

and fluent idea generation (de Manzano et al., 2010).  As the researchers note, ‘thinking 

outside the box might be facilitated by having a somewhat less intact box’ (de Manzano et al., 

2010).  

Creativity and disorders of early attention   

The fact that both a reduced P50 response and reduced density of thalamic D2 receptors are 

also markers of schizophrenia, may indicate an element of shared neural architecture 

between the two groups, together with a common pattern of permeable attention or reduced 

cognitive inhibition (Green & Williams, 1999).  Suggestions of a common link are far from new 

(Kozbelt, Kaufman, Walder, Ospina, & Kim, 2014); indeed there is a long and controversial 

history of associating professional creativity and mental illness that goes back at least as far 

as Aristotle (Eysenck, 1993; Richards, Kinney, Lunde, Benet, & Merzel, 1988) and which 

remains persistent to this day (J.C.Kaufman, 2014). As well as anecdotal evidence that the 

relatives of creative achievers, such as Albert Einstein and James Joyce, suffered from 

schizophrenia (Andreasen, 1987, 2011), there has also been evidence from twin studies that 

both creativity and schizophrenia have a heritable basis (Piffer & Hur, 2014; Vinkhuyzen, van 

der Sluis, Posthuma, & Boomsma, 2009).  This has been further supported by two large-scale 

studies in Sweden using longitudinal population registry data (Kyaga et al., 2011, 2013). 

Interestingly, these showed that people in the majority of creative professions were less likely 

to be diagnosed themselves with psychiatric disorders than matched controls, with the 

exception of bipolar disorder, which was somewhat more common amongst those in creative 

occupations. However, people in the majority of creative professions were more likely to be 

first-degree relatives of patients with schizophrenia, bipolar disorder and anorexia nervosa, 

as well as siblings of individuals with autism. The one exception was writers, who themselves 
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were moderately more likely than controls to be diagnosed with unipolar depression, 

schizophrenia, anxiety disorders, substance abuse and to commit suicide. So far there has 

been little exploration of what might cause this higher incidence of mental health problems 

in writers, although Kyaga references Crow’s (2008) theory that psychosis has its genetic 

origin in the human facility for language, which would explain why writers in particular might 

show greater susceptibility.  

 

In fact, the field of genetics has made several interesting contributions to this idea of a shared 

link, with comparative genomic studies of several species finding strong evidence for the 

positive selection during the evolution of modern humans of a number of genes putatively 

associated with both schizophrenia and creativity (Crespi, Summers &  Dorus, 2007; Kozbelt 

et al., 2014; Lo et al., 2017). Given that the positive selection of genes that confer such 

profound cognitive and attentional impairments makes little sense in evolutionary terms, 

unless they also provide strong benefits, it has been argued that polymorphisms carrying 

elevated risk of schizophrenia remain in the human gene pool as the byproduct of a shared 

genetic link with creativity (Carson, 2011; Crespi et al., 2007; DeYoung, Grazioplene & 

Peterson, 2012).  The hypothesis is not that creativity is enhanced by clinical schizophrenia 

per se, but that it may be facilitated by some of the milder aspects of schizotypal cognition 

found at the non-clinical end of the spectrum, such as increased divergent thinking, non-

conformity, impulsivity, formation of unusual associations and reduced cognitive inhibition. 

It has been suggested, therefore, that the relationship between schizotypal cognition and 

creativity is not linear but, rather, an inverted U shape (Abraham, 2014; Martindale, 2007), as 

severe psychiatric disorders such as schizophrenia are likely to be more detrimental than 

beneficial for meaningful creative achievement.   

Thus, whilst historically most research in this area has focused on deficits in clinical 

populations, there is now emerging interest in the cognitive advantages that this genotype 

may confer in healthy individuals, particularly when permeable attention is combined with 

high intelligence.  For example, Kéri (2009), found that the highest levels of creative 

achievement were found in people who carried the T/T genotype (which has previously been 

related to psychosis risk) when coupled with high IQ.  Carson et al. (2003), found a similar link 
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between low Latent Inhibition (which has also previously been linked to schizophrenia) and 

high IQ in creative achievers.  

Latent Inhibition is a pre-conscious gating mechanism that was first discovered in animal 

studies of classical conditioning. Human versions of the task date back to the late 1950s  

(Lubow, 1973) and measure the ability to ignore a non-reinforced stimulus, i.e. the extent to 

which an individual can screen irrelevant information from conscious awareness (Lubow & 

Gewirtz, 1995). Typically, participants are exposed to what is apparently an irrelevant 

stimulus while they complete a masking task. Then, they are given what appears to be a 

completely new task, but one which can only be solved by paying attention to the apparently 

irrelevant stimulus from the first phase (which continues to be present). Individuals are said 

to show low Latent Inhibition when in the second phase they do not automatically ignore the 

‘irrelevant’ stimuli from the first phase, and therefore, learn the rule for the new task more 

quickly. Those said to show ‘intact’ Latent Inhibition exhibit delayed learning as they 

automatically discount the stimulus from the first phase as ‘irrelevant,’ and therefore take 

longer to make the connection. 

Carson et al. (2003) found that creative achievers were seven times more likely to show a 

combination of low Latent Inhibition and high IQ than individuals with low creative 

achievements. This led Carson (2014)  to posit a ‘shared vulnerability model of creativity and 

psychopathology’ in which certain risk factors for psychiatric disorders, such as leaky early 

attention and neural hyperconnectivity, are moderated by protective factors such as high IQ, 

cognitive flexibility and, increased working memory capacity, in order to become conducive 

to creative achievement. Carson’s model clearly drew on Latent Inhibition research which had 

suggested that individuals with a combination of low Latent Inhibition were at risk from 

sensory overload and potential psychosis (Lubow & Gewirtz, 1995).  However,  although a 

robust construct in animal models, the evidence for Latent Inhibition in humans has been 

inconsistent, with a recent review concluding that Latent Inhibition tasks were essentially too 

flawed to support any conclusions as to the cause of retardation in learning (Byrom, Msetfi & 

Murphy, 2018).  Further to this, although there is now convergence on the neural correlates 

of intelligence (Jung & Haier, 2007; Neubauer & Fink, 2009), there so far appears to have been 

no investigation of how the potential mechanism suggested by Carson (2014), might function, 

and therefore these conclusions must be treated with caution. There is, however, evidence in 
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the opposite direction, which suggests that even non-clinical schizotypy may negatively 

impact working memory and intelligence among other cognitive functions (Matheson & 

Langdon, 2008; Noguchi et al., 2008).  

However, the much-hypothesized link between the attention patterns characteristic of 

creativity and those of schizophrenia has received support from several neuroimaging studies. 

For example, in a sample of participants with intact working memory abilities and no history 

of psychological illness, researchers found that the more creative an individual was, the less 

they were able to deactivate the precuneus while carrying out a difficult working memory 

task (Takeuchi et al., 2011). Similar neural behaviour has also been observed in individuals 

with schizophrenia, as well as in their first degree relatives (Whitfield-Gabrieli et al., 2009). 

This is interesting because the precuneus is thought to be part of the Default Network (which 

will be discussed in more detail later), that typically shows greater activation during rest but 

deactivates during the performance of tasks that require focused attention (Cavanna & 

Trimble, 2006; Raichle et al., 2001).  This brain region has been associated with attending to 

environmental stimuli (Corbetta et al., 2008), the unsystematic gathering of information 

(Raichle et al., 2001) and also mental representations involving the self, including personal 

memories (Cavanna & Trimble, 2006). Therefore, attenuated activity in this area is thought to 

suppress task-irrelevant stimuli that could disrupt successful task performance (Raichle et al., 

2001) and, indeed this behaviour was observed in the control participants of both studies 

(Takeuchi et al., 2011; Whitfield-Gabrieli et al., 2009). Fink et al., (2014) investigated this 

further and compared groups of psychometrically high and low schizotypal individuals with 

controls and found that schizotypy and creativity were both positively associated with 

reduced deactivation of the right precuneus. Therefore, by ‘failing to deactivate’ their 

precuneus, as Takeuchi et al. (2011) describe it, more creative individuals and those on the 

schizotypal spectrum can be perceived as allowing more stimuli to enter their awareness and 

maintaining more broadly oriented attention, enabling them to generate more remote 

associations and original ideas.  

In summary, permeable early attention is likely to be most relevant to ideation, the aspect of 

creativity responsible for the generation of novel ideas or making of novel connections. 

Although this is the element of creativity that has received most emphasis from researchers 

to date (as will be discussed in the next section), with many tests of creativity being 
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constructed solely on measures of idea generation (e.g. the Torrance Tests of Creative 

Thinking (Torrance, 2008) and the Alternate Uses Task (Guilford, Christensen, Merrifield & 

Wilson, 1978)), this is only one part of the process and does not lead to meaningful creative 

achievement by itself (Cropley, 2006). Indeed, most recent models of creativity (cf. Sowden, 

Pringle & Gabora, 2015) encompass at least two processes: a process of generating ideas, and 

a goal-directed process of elaborating them into finished creative products.  As will now be 

discussed, attentional control plays a vital role in both of these processes. 

 

Late attention and creativity 

Flexible attentional control and the generation of new ideas  

Historically, creativity has been operationalized in research as the ability to generate new 

ideas on divergent thinking tests such as the Alternate Uses Task (Gamble & Kellner, 1968; 

Torrance, 2008; Guilford et al., 1978; Wallach & Kogan, 1965). The concept of divergent 

thinking originates from Guilford’s theory of creative thought as something that branches off 

into many different directions (Guilford, 1950). In accordance with this, divergent thinking 

tests are laboratory tests of creative potential to which there is not one correct answer. In 

fact, these tests require participants to generate multiple meaningful answers to a question 

or problem that are as creative as possible within a short time frame.  

For example, Guilford’s Alternate Uses Test (Guilford et al., 1978) asks participants to 

generate as many different and creative uses as possible for an everyday object, such as a 

brick. An obvious and therefore non-creative use for a brick would be to build houses or other 

objects with it, while a more creative use might be something along the lines of using it as a 

marker or pumice stone. The responses to these tests are typically evaluated for quantity 

(fluency) and originality (statistical infrequency) to produce a total divergent thinking score, 

with more creative responders producing a larger number of original ideas. Guilford’s 

approach has been, and still remains, the dominant one in the psychometric measurement of 

creativity (J. C. Kaufman et al., 2008).   

However, it has been argued that the attentional profile of a creative individual, as 

operationalised by divergent thinking tests, is very different to that of a creative individual, as 

operationalised by real-world creative achievement (Zabelina et al., 2015, 2016; Zabelina & 
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Ganis, 2018). In contrast to the broad or leaky attention associated with creative 

achievement, divergent thinking performance is associated with flexible control of attention 

(Martindale, 1998; Zabelina & Ganis, 2018; Zabelina & Robinson, 2010). To perform well on 

these tasks, an individual needs the flexible attentional control to consider a task from 

multiple angles, generate new ideas at speed and identify what is valuable and promising, 

while at the same time engaging top-down control in order to focus, shut out distractions and 

suppress or disengage from irrelevant or less creative responses (Gilhooly, Fioratou, Anthony, 

& Wynn, 2007; Groborz & Necka, 2003; Nijstad, De Dreu, Rietzschel, & Baas, 2010; Nusbaum 

& Silvia, 2011; Zabelina & Robinson, 2010). The fact that divergent thinking tests are typically 

administered in timed conditions, requiring the rapid shifting from one generated idea to the 

next, is also thought to increase the involvement of the executive attention network at the 

expense of more unfocused attentional states such as day dreaming and the relaxation of 

mental constraints, thought to be more conducive to real-world creativity (Duncker, 1945; 

Mok, 2014; Plucker & Makel, 2010). Unsurprisingly therefore, highly creative individuals, as 

measured by high performance on divergent thinking tasks, show greater attentional 

flexibility and speed than low divergent thinkers (Vartanian, 2009).  

Recent EEG and fMRI research has provided additional evidence of the involvement of 

executive attention in divergent thinking task performance, showing activation in regions 

such as the inferior frontal gyrus and inferior parietal cortex, regions linked to response 

selection, interference resolution and attentional control (Abraham, Beudt, Ott & von 

Cramon, 2012; Benedek, Jauk, Sommer, Arendasy & Neubauer, 2014; Chrysikou & Thompson-

Schill, 2011; Fink & Benedek, 2014).  

Therefore, the attentional profile associated with creativity may depend to a great extent on 

how creativity is operationalized (Zabelina, 2018; Zabelina & Ganis, 2018; Zabelina et al., 

2015). This is an important point to make because of the extremely large body of research 

that has regarded measures of divergent thinking as being synonymous with creativity, and 

extrapolated from these findings that the attentional profile needed to perform well on these 

tests is the same one that is necessary for real-world creative achievement, despite there 

being strong indications to the contrary.  
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Undoubtedly, many of the aspects required for high performance on divergent thinking tests 

are also relevant to creative achievement such as ideation, the attentional flexibility not to 

get stuck on an unpromising idea and the executive control required to focus (Batey & 

Furnham, 2006; Gilhooly et al., 2007; Nusbaum & Silvia, 2011). However, there are clear 

indications that, in addition to requiring a different attentional profile to the one needed by 

high scorers on inventories of creative achievement, divergent thinking tests may also be 

measuring a different construct of creativity. For example, divergent thinking scores often do 

not differentiate between modestly and highly creative individuals (Batey & Furnham, 2006; 

Silvia et al., 2008) and a large number of studies have found no, or only a modest association 

between divergent thinking and real-world creativity (Barron & Harrington, 1981; Runco & 

Acar, 2012).  

 

Sustained attentional control and the development of ideas  

Although the ‘in the moment’ process of generating new ideas has received most research 

attention over the years, the process whereby these ideas are developed into publicly 

recognised creative achievements is of equal importance. Whereas ideation requires the 

attentional control to shift and inhibit attention flexibly, once an idea or creative product has 

been selected as promising, it must then be refined and developed, a process which requires 

a long-term and persistent form of attentional control. In the real world, as opposed to a 

laboratory environment, this stage of the creative process can take years (Simonton, 1999).  

The ability to maintain an extended and intense attentional focus on task goals over such long 

periods has been argued not only to be unusual, but also to be one of the defining cognitive 

characteristics of highly creative individuals (Eysenck, 1993; Feist, 2006; Richards, Kinney, 

Benet, et al., 1988). Further evidence of sustained attention lies in the fact that most creative 

fields require many years of intensive study and practise in order to master what is already 

known in a domain before an individual can begin to formulate their own creative ideas 

(Simonton, 1999; Wallas, 1926). It has been argued that the extended attentional focus and 

maintenance of task goals underlying this process of preparation and development, are as 

important for creative achievement as personality factors such as grit and motivation, and 

may reflect a core cognitive preference for a persistent attentional focus (Zabelina & Beeman, 

2013).  
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However, the effort of maintaining this type of persistent attentional focus can have costs as 

well as benefits.  Although such immersive thinking has been associated with more creative 

ideas (Nijstad et al., 2010) it may also reduce attentional flexibility, resulting in real-world 

creative achievers (as opposed to high performers on divergent thinking tests) making more 

mistakes on tasks that require them to shift their level of attention (Zabelina & Beeman, 

2013).   

Shifting attentional focus and creativity 

From the discussion so far, it is apparent that creativity involves the recruitment of a range of 

attentional processes. Neither generative and evaluative, nor associative and analytic 

thinking are likely to rely on one mode of attention exclusively, but rather to be supported by 

a range of attentional processes such as broad attention, flexible attention and sustained 

attention.  While leaky attention may support more creative responses by promoting 

originality, focused top-down attentional control may support fluency and flexibility through 

enabling shifts between multiple information categories. In addition, sustained attention may 

support fluency and flexibility through persistent retrieval of information from one category 

(see Nijstad et al., 2010).  Unsurprisingly therefore, Groborz and Necka (2003) have described 

creative attention as being a balancing act. 

  

As has been extensively argued, it seems certain that creative individuals do not favour just 

one sort of attention, but are in fact characterised by their ability to shift flexibly between 

different types (Gabora, 2010; Sowden et al., 2015; Vartanian, 2009; Vartanian, Martindale & 

Kwiatkowsky, 2007; Zabelina & Robinson, 2010). As Gabora (2010) has argued, it would be 

dangerous and impractical to live one’s life entirely in a state of defocused or associative 

attention, and therefore entering into this attentional state only makes adaptive sense if 

there is also a mechanism to switch to more focused and analytic modes when required. In 

line with this, it has been argued by several researchers that creativity involves the ability to 

shrink or expand the field of attention according to the task or situation (Finke, Ward & Smith, 

1992; Gabora, 2002; Howard-Jones & Murray, 2003; Martindale, 1998; Martindale, Smith, 

Ward & Finke, 1995).  

There continues to be speculation regarding exactly how this shifting is accomplished, in 

particular regarding the mechanism that facilitates the switching of attention between 
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internal knowledge and external information for the purposes of idea generation, and to 

working memory for the purposes of synthesising, simulating and evaluating ideas. The 

frontal pole (Brodman area 10) is one brain area that is thought to be key to this process, 

together with lateral regions of the prefrontal cortex, as these regions of the brain are thought 

to manage the division of abstract (i.e. internal) versus concrete information processing 

(Badre, 2008; Koechlin, 2016; Ramnani & Owen, 2004). It also appears that the salience 

network, which detects and determines the relevance of environmental stimuli, plays an 

important role in shifting between externally and internally directed attention (Chand & 

Dhamala, 2016; Menon & Uddin, 2010; Uddin, 2015). 

The salience network is also thought to manage the interaction between other large-scale 

brain networks such as the default mode network, which is associated with generative and 

spontaneous processing, and the central executive network, which is linked to more 

convergent and evaluative thinking (Beaty et al., 2014, 2016, 2018). It has been suggested 

that, during creative cognition, the salience network may identify promising ideas that are 

the result of generative processing and forward them to the executive attention system for 

higher order processing (Jung, Mead, Carrasco & Flores 2013). This area of research is 

relatively new, but the pattern now emerging seems to be that creativity requires the dynamic 

coupling and increased co-operation of two large-scale brain systems that normally act in 

opposition to one another (Beaty et al., 2014, 2016, 2018; Fox, Zhang, Snyder & Raichle, 

2009). The extent to which these networks co-operate appears to be related to the task itself, 

and the presence or absence of task goals: for example spontaneous idea generation not 

involving a clear task goal appears to involve less coupling (Liu et al., 2015) while the 

evaluation of ideas seems to require considerably more interaction between the networks 

(Ellamil et al., 2012). The most recent work in this area has now identified a pattern of brain 

network connectivity that is not only characteristic, but also predictive of high-creative 

thinking ability, and which involves the simultaneous coupling and uncoupling of cortical 

areas within the default, salience and executive networks (Beaty et al., 2018).  Therefore, 

according to this approach, the salience network is the mechanism that mediates the way in 

which the various attentional processes interact. Interestingly, the co-activation of default 

and executive networks is in line with the finding discussed earlier that the precuneus, the 
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proposed hub of the default network, remains activated in more creative individuals during 

executive network dependent working memory tasks. 

 

The Role of Attention in the Development of Creativity in Children  

As noted at the beginning of this chapter, there has, to date, been very little research into the 

development of attention in highly creative children. This may, in part, be because there is 

still much we do not know about the developmental trajectory of attention in the general 

population, although neuroscience is rapidly advancing our understanding in this area.   

 

The development of attention 

Attention develops rapidly from birth (Colombo, 2001). However, early and late attention 

networks appear to mature at different speeds (Johnson, Posner & Rothbart, 1991). The 

posterior cortical and subcortical regions associated with early attention appear to mature 

earlier than the anterior systems involved in late attentional control (Nigg, 2000; Posner , 

Rothbart, Thomas-Thrapp, 1997; Posner, Rothbart, Sheese & Voelker, 2014). In line with this, 

full attentional control takes many years to develop, mirroring the continuing maturation of 

the cortical regions of the parietal and temporal lobes throughout childhood and adolescence 

(Amso & Scerif, 2015; Booth et al., 2003; Miller & Cohen, 2001; Plude, Enns & Brodeur, 1994; 

Zelazo, Müller, Frye & Marcovitch, 2003).   

As a result, children find it more difficult than adults to focus, divide, switch and sustain 

attention even into adolescence (Curtindale, Laurie-Rose, Bennet-Murphy & Hull, 2007; 

Davidson, Amso, Anderson & Diamond, 2006; Enns & Akhtar, 1989; Enns & Girgus, 1985; 

Huizinga, Dolan & van der Molen 2006; Schul, Townsend & Stiles, 2003; Wainwright & Bryson, 

2005). As their attentional gating is poorer, children also display greater interference effects 

in both auditory and visual modalities (Hanania & Smith, 2010; Hanauer & Brooks, 2003; 

MacLeod, 1991; Remington et al., 2014). Behaviourally, this manifests in younger children 

tending to be slower, more distractible and more error prone on attentional tasks than older 

children and adults (Hanauer & Brooks, 2003; Huang-Pollock, Carr & Nigg, 2002; Remington, 

Cartwright-Finch & Lavie, 2014). 

In neural terms, the immature attentional system appears to be characterised by a greater 

overall volume of activation compared with adults performing similar tasks, suggesting that 
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the maturation of these networks results in improved efficiency and focus (Durston et al., 

2002; Fair et al., 2007, 2008). A good example of how much more attentional effort is required 

by immature cognitive control networks is Rueda, Posner, Rothbart and Davis-Stober’s (2004) 

study of the N2, an ERP associated with executive control (Kopp et al., 1996). The researchers 

found that four-year-old children not only take almost double the amount of time of adults 

to first produce the N2, but then have to maintain it for 10 times as long before making their 

response. In addition, the adults displayed much more focused neural activity than the 

children, who showed a pattern of much broader activation (Rueda, Posner, Rothbart and 

Davis-Stober (2004).  

With regards to perceptual capacity, it has been argued that capacity also increases with age, 

with younger children’s attentional capacity for, and awareness of stimuli outside of their 

attentional focus, being exhausted at much lower levels than that of older children and adults 

(Remington et al., 2014). The combination of reduced perceptual capacity and weaker 

cognitive control in young children manifests in what can seem a somewhat paradoxical 

pattern of behaviour of them tending to be both more distractible when task load is low but 

also more focused than older children and adults when task load is high (Carmel, Fairnie & 

Lavie, 2012; Remington et al., 2014).  

In summary, the general consensus is that overall children, particularly at young ages, are 

likely to show poorer sensory gating and greater distractor interference than adults, as well 

as to demonstrate less flexible attention and more effortful attentional control.  However, 

there is one aspect of attention where very young children often outperform adults, which is 

on tests of distributed attention. As has been discussed, prior to the onset of the development 

of selective attention between 4 and 7 years old, infants and young children lack the 

attentional control needed for selective processing (Hanania & Smith, 2010). Instead of 

attending to information selectively, they typically show a very wide attentional focus 

compared to adults, and an equal level of processing of both task relevant and task irrelevant 

information (Posner & Rothbart, 2007; Rueda, Posner & Rothbart, 2005). Therefore, although 

younger children display neither the processing speed, nor the efficiency of adults, they can 

exhibit much more thorough processing of unattended information compared to adults who 

only encode a small subset. This has been illustrated by empirical work, which has found that 

younger children outperform older children and adults in this respect on memory, 
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categorization and inattentional blindness tasks (Best, Yim & Sloutsky, 2013; Coch, Sanders & 

Neville, 2005; Deng & Sloutsky, 2016; Plebanek & Sloutsky, 2017). 

. 

Existing research on attention, creativity and children 

To date, we do not know whether the relationship between leaky early attention, attentional 

control and creativity is the same in healthy children as in adults, although there are 

suggestions in the literature that this may be the case. For example, children who noticed 

unexpected objects in an inattentional blindness task, produced more original ideas and 

solutions in divergent thinking tasks (Memmert, 2009). Further, adolescents high in openness 

to experience, the personality trait strongly linked to creative achievement, were quicker to 

perceive implicit patterns in probabilistic sequence learning tasks (S. B. Kaufman, DeYoung, 

Gray, Jiménez & Brown 2010).  Given the indications that sensory gating appears to be 

genetically determined, at least in part, it seems plausible that permeable early attention is 

present from birth, as has been discussed earlier.  

However, as attentional control is something that continues to develop even into late 

adolescence, it is likely to be challenging for researchers to isolate exactly what distinguishes 

the attention pattern of highly creative individuals during childhood. One difficulty is that the 

pattern of either greater distractibility or perseveration, depending on the circumstances 

(Enns & Girgus, 1985; Huang-Pollock et al., 2002; Remington et al., 2014), appears on the 

surface to be not too dissimilar to the pattern of permeable attention and greater 

perseveration discussed earlier in this chapter as being characteristic of creative achievers. 

This might suggest that variation in levels of creative achievement amongst children will be 

reduced relative to adults. Further, as noted at the beginning of this chapter, creative 

achievement in childhood is unlikely to be at the level of professional or world-renowned 

creators making it more difficult to identify actual high levels of creative achievement in 

children. Therefore, realistically, research may have to focus more on the study of creative 

potential, which makes the identification of creative children potentially even more 

problematic (Beghetto & Kaufman, 2007). 

For these reasons, it is perhaps not surprising that majority of the studies to have specifically 

linked creativity and attention in children have focused on attentional disorders, as attention 
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patterns that show an extreme divergence from the norm, and their impact on creativity, are 

likely to be more clearly discernible. As has already been discussed, there are also additional 

grounds for believing that there may be a link to attentional disorders, given the evidence 

that a certain level of neuro-diversity may be beneficial for creativity (Abraham, 2014; 

Martindale, 2007).  

 

Creativity and childhood disorders of attention 

The similarities between creative individuals and those with ADHD have been a particular 

research focus. For example, it has been argued that the previously discussed pattern of 

diffuse early attention and the inability to inhibit irrelevant stimuli is similar to the one found 

in ADHD (Auerbach, Benjamin, Faroe, Geller & Ebstein, 2001; Cramond, 1994; Pritchard, 

Healey & Neumann 2006). In line with this, individuals with ADHD have also been found to 

have leaky early attention in the form of low Latent Inhibition (White, 2007).  White (2018) 

has argued that adults with ADHD have a very broad concept of what constitutes relevance 

in a given context, in line with many of the theories of how broad early attention relates to 

creativity discussed earlier in this chapter (e.g. Eysenck, 1993; Mednick, 1962; Mendelsohn & 

Griswold, 1964).  

 

There are also other neural and genetic commonalities between the two groups. Like creative 

thinkers, adults with ADHD also demonstrate inefficient suppression of default network 

activity during cognitively demanding tasks (Beaty et al., 2016, 2018; Castellanos & Proal, 

2012; Fassbender et al., 2009; Takeuchi et al., 2011; Uddin et al., 2008). Spontaneous activity 

in the default network is thought to cause fluctuations in focused attention during goal-

directed activity, which results in a cognitive style that is more spontaneous, unstructured 

and more likely to promote creative and divergent thinking (Acar & Runco, 2012; Eysenck, 

1993; Finke, 1996; Sonuga-Barke & Castellanos, 2007).  Another shared link appears to be the 

prevalence in both groups of the DRD4-7R gene which is related to dopaminergic transmission 

(Auerbach et al., 2001; Dietrich & Kanso, 2010; Munafò, Yalcin, Willis-Owen & Flint, 2008). 

Commonly referred to as the ‘novelty gene’ the DRD4-7R has been associated with a 

preference for novelty, sensation-seeking and a more dispersed attention pattern in children 

from one years old (Auerbach et al., 2001). 
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There is some behavioural support for this theory, with several studies having found that 

children and adolescents with ADHD produce more creatively unusual and original ideas than 

children without ADHD (Abraham, Windmann, Seifen, Daum & Güntürkün 2006; Cramond, 

1994; Fugate, Zentall & Gentry, 2013; Gonzalez-Carpio, Serrano & Nieto, 2017; Shaw & Brown, 

1990, 1991). Individuals with ADHD, like other distractible individuals with mild executive 

function deficits, appear to be better at overcoming the constraints of existing knowledge or 

conceptual boundaries in order to generate more unusual and original ideas (Abraham et al., 

2006; Abraham & Windmann, 2007; White, 2018). However, it should also be noted that 

several studies, including a recent meta-analysis, have found either no, or no conclusive 

evidence of enhanced creativity in children with ADHD (Aliabadi, Davari-Ashtiani, Khademi & 

Arabgol, 2016; Healey and (Aliabadi, Davari-Ashtiani, Khademi, & Arabgol, 2016; Healey & 

Rucklidge, 2005; Paek, Abdulla, & Cramond, 2016). 

 

Further, this body of research focuses chiefly on creative ideation, in line with Simonton’s 

(2004) conception of creativity as being characterised by a thinking style that embraces 

novelty and unconventionality and is not constrained by existing knowledge and norms. 

However, as previously discussed, ideation is just one part of creativity and, while ADHD may 

confer advantages in this respect, it appears to have a detrimental effect in relation to other 

aspects of the creative process such as persistence, and cognitive control. For example, 

Gonzalez-Carpio et al. (2017), found that children with ADHD displayed enhanced creativity 

compared with controls on measures of originality and unusualness of perspective, but not 

on measures relating to developing an idea or persisting with it.  White and Shah (2011) found 

that individuals with ADHD showed a preference for the ideational phase of problem solving 

and had less interest in the clarification and development phase. Abraham et al. (2006) found 

that adolescents with ADHD had an enhanced ability for overcoming contextual constraints, 

but struggled to produce an invention that was functional. Furthermore, divergent thinking 

in its extreme form without the concomitant cognitive control needed to evaluate and 

develop these new ideas has been dismissed as only quasi or pseudo-creativity (Cropley, 

2006), so the results of such studies should be interpreted with caution.   

 

Despite this, there are aspects of this research that help to elucidate the way in which 

individual differences in attentional permeability and spontaneity, as well as in cognitive 
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control, may strongly influence how creativity develops in healthy children from an early age. 

It suggests that children with broad and permeable attention and a more spontaneous 

processing style may show greater originality than those with attention that is narrower and 

more constrained, and it seems plausible that this may be a precursor to greater creativity in 

later life (Acar & Runco, 2012; Eysenck, 1993; Simonton, 2004).  Also, given the current 

consensus that ADHD is the result of deficits in self-regulation and cognitive control, rather 

than an attention deficit per se (Barkley, 1997; Dramsdahl, Westerhausen, Haavik, Hugdahl & 

Plessen, 2011; Slobodin, Cassuto & Berger, 2015), together with the evidence of a shared 

genetic link, it seems plausible that the early attention processes of creative individuals and 

those with ADHD may not be dissimilar. However, the poorer performance of children with 

cognitive control deficits such as ADHD relative to normal controls on the evaluation and 

development of their original ideas indicates that individual differences in levels of cognitive 

control may have an early impact on other aspects of creative development.  Therefore it has 

been suggested that individuals with ADHD may benefit from effective executive function 

training and that this is the missing piece of the puzzle that would enable them potentially to 

become successful creators (Barkley, 1997; Cortese et al., 2015; S. B. Kaufman, 2013; 

Klingberg et al., 2005). 

 

A more nuanced view of the coexistence of creativity and attention disorders has been 

provided by Healey and Rucklidge (2006), who found elevated levels of some ADHD traits in 

40% of their sample of healthy creative children and adolescents, over four times the number 

that would typically be expected in the general child population.  Although none of these 

children met the full criteria for an ADHD diagnosis, they did show evidence of significant 

deficits in executive function, such as impairments in processing speed, reaction time and 

naming speed. This meant that their cognitive performance fell between that of creative 

children with ADHD, and creative children who were without ADHD symptoms and appeared 

to have normal executive functioning. The small sample size of this study means the results 

should be interpreted with caution, but a longitudinal study of similar groups of children 

would provide valuable information as to whether it is the mild ADHD cognitive profile or the 

one with intact executive function skills that is most beneficial for creative achievement in the 

long term. There is some evidence that ADHD symptoms in adults may be associated with 



 23 

recognised creative achievement (Boot et al., 2017), but a thorough analysis of the prevalence 

of mild ADHD symptomology among adult creative achievers is also needed. 

 

Suggestions for future research 

To date, there has been considerable research on creativity and giftedness in children, 

including extensive longitudinal studies, many of which have spanned decades (Holahan, 

Sears & Cronbach,  1995; Torrance, 1993). Clearly, creative achievement is not only 

determined by attention, but is a complex mix of elements that also involves motivation and 

personality factors, as well as opportunity. However, the majority of these individual 

difference factors have already been identified and explored (Lucas & Spencer, 2017; 

Mumford & Gustafson, 1988). In this final section of the chapter we briefly discuss some key 

research directions that we believe would greatly benefit our understanding of the role of 

attention in the development of creativity:  

 

1) To gain a more detailed understanding of how the cognitive processing skills necessary 

for creativity develop, and what the potential roadblocks to the development of these 

skills might be. 

2) The creation of a standard behavioural measure of permeable early attention that can 

be used with adults as well as children.  

3) An investigation of whether any reduction in divergent thinking ability in children after 

5 years old is the natural result of the development of selective attention and the 

change from a broader attentional style. 

 

1) Understanding the developmental trajectory of attention and creativity 

To date there has been little research focus  on the development of the cognitive processing 

skills necessary for creativity. Permeable attention and executive control have both been 

strongly associated with creative achievement in adults and, as has been already discussed in 

this chapter, there are indications that there may be a similar link in children. However, at 

present, we have little idea of whether there is a trajectory in terms of the development of 

attentional processes from child with creative potential to creative adult.  
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One important question that needs answering is what the roadblocks are to the development 

of creativity: for instance, if it is found, as argued by Carson (2014), that permeable attention 

only facilitates creative achievement when coupled with strong executive control, what 

characterises those children who maintain the permeable attention patterns of early 

childhood but also go on to achieve strong executive control compared to those that do not? 

Further to this, we need to gain a more precise idea of the relationship between different 

dimensions of ADHD symptomatology in childhood (McLennan, 2016), and the corresponding 

creative prognosis in adulthood, rather than confining research only to clinical cases. We also 

need to develop a much clearer understanding of what the developmental attentional 

milestones are that need to be reached in order to ensure the maximum likelihood of a child 

achieving their creative potential in the fullest sense, as defined at the beginning of this 

chapter.  In addition, this research needs to be combined with the development of new ways 

of measuring creative potential that can be used right across the lifespan and, as discussed 

earlier, that encompass more than just divergent thinking ability.  

 

2) Measuring permeable early attention 

The biggest hurdle to further research in this area is the problem of how to assess permeable 

attention in children. Although there is a long and established track record of testing 

executive function, together with creative ideation and cognitive flexibility as measured by 

divergent thinking tests, there is currently no standard behavioural measure of permeable 

attention. Previous work on this topic has used a wide variety of methods including dichotic 

listening tasks  (Coch et al., 2005; Rawlings, 1985), Stroop tasks (Gamble & Kellner, 1968; 

Golden, 1975; Wang et al., 2018), P50 ERP response ratios (Zabelina et al., 2015),  genotyping 

(Kéri, 2009) and connectome-based predictive modelling (Beaty et al., 2018). However, many 

of these do not lend themselves well to large-scale studies of children in relatively naturalistic 

settings. As discussed earlier in this chapter, a set of behavioural tasks that has been 

particularly linked to research on creative achievement is Latent Inhibition tasks (e.g. Carson 

et al., 2003; Peterson & Carson, 2000). Although there have recently been some efforts to 

modernise these tasks (Evans, Gray & Snowden, 2007), they remain unreliable, as has been 

discussed earlier in this chapter, and have no track record of working well with healthy child 

populations (Kaniel & Lubow, 1986; Lubow, Toren, & Kaplan, 2000). The concept of Latent 



 25 

Inhibition in humans also remains problematic, with there still being no consensus on the 

psychological mechanisms underlying the construct (Byrom et al., 2018).  

 
3) Does the developmental transition from distributed to selective attention have an 

impact on levels of creativity in children? 

 As has been discussed at length in this chapter, a broad attentional focus that takes in a 

wide range of stimuli may be beneficial for creative ideation. Children aged 5 tend still to 

favour a distributed attention style and the majority of children (98%) of this age and stage 

of cognitive development have been found to score very highly on divergent thinking tests 

(Land & Jarman, 1992), suggesting that creative potential may initially be very widely 

distributed in the general population indeed. The same study found that by the time these 

same children were 10 years old, this figure had declined to 30%, and to 12% by age 15, a 

steep decline that has often been attributed to the emphasis the education system places 

on convergent thinking and rote learning rather than on promoting creative thinking and 

originality (Delis et al., 2007; Robinson, 1999). However, it would merit investigation as to 

what extent this decline in divergent thinking performance may be the consequence of 

typical development in selective attention processes, and an associated narrowing of 

attentional focus, and whether the mild attentional deficits discussed in this chapter might 

be what differentiates the 12% of children who continue to score highly.  

Conclusion 

In summary, this chapter has presented evidence that the various stages of creative thinking 

from spontaneous idea generation to its evaluation and refinement into a creative product, 

require the involvement of a large number of attentional processes. These have included 

broad, flexible, executive and sustained attention. While leaky attention may support more 

creative responses by promoting originality, focused top-down attentional control appears 

to support fluency and flexibility through enabling shifts between multiple information 

categories. In addition, sustained attention is necessary to carry out the process of refining 

and developing an idea into a publicly recognised creative achievement.   

We have also discussed the growing body of evidence supporting the theory that mild 

attentional deficits, observable in individuals at the lower end of the ADHD and schizotypy 

symptomatology spectrum, may confer advantages for creative thinking. In addition, we have 
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considered the promising contribution of brain network approaches which have already been 

shown to reliably predict creative thinking ability. Given the evidence for the importance of 

attentional processes to creative thinking, we suggest that the development of attention has 

an important role to play in terms of whether a child reaches his or creative potential, and 

that gaining a thorough understanding of the necessary attentional milestones should now 

be a research priority. In conclusion, the evidence presented in this chapter indicates that the 

development of attention is likely as integral to the development of creativity in children as it 

is to all other aspects of their cognition. 

 

  



 27 

References 

 

Abraham, A. (2013). The promises and perils of the neuroscience of creativity. Frontiers in Human 

Neuroscience, 7. https://doi.org/10.3389/fnhum.2013.00246 

Abraham, A. (2014). Is there an inverted-U relationship between creativity and psychopathology? 

Frontiers in Psychology, 5. https://doi.org/10/gfgtbk 

Abraham, A., Beudt, S., Ott, D. V. M., & von Cramon, D.Y. (2012). Creative cognition and the brain: 

Dissociations between frontal, parietal–temporal and basal ganglia groups. Brain Research, 

1482, 55–70. https://doi.org/10.1016/j.brainres.2012.09.007 

Abraham, A., & Windmann, S. (2007). Creative cognition: The diverse operations and the prospect of 

applying a cognitive neuroscience perspective. Methods, 42(1), 38–48. 

https://doi.org/10/bt4cmt 

Abraham, A., Windmann, S., Siefen, R., Daum, I., & Güntürkün, O. (2006). Creative Thinking in 

Adolescents with Attention Deficit Hyperactivity Disorder (ADHD). Child Neuropsychology, 

12(2), 111–123. https://doi.org/10/ckrnhr 

Acar, S., & Runco, M. A. (2012). Psychoticism and creativity: A meta-analytic review. Psychology of 

Aesthetics, Creativity, and the Arts, 6(4), 341–350. https://doi.org/10/f4ft2m 

Agnoli, S., Franchin, L., Rubaltelli, E., & Corazza, G. E. (2015). An eye-tracking analysis of irrelevance 

processing as moderator of Openness and creative performance. Creativity Research 

Journal, 27(2), 125–132. https://doi.org/10.1080/10400419.2015.1030304 

Aliabadi, B., Davari-Ashtiani, R., Khademi, M., & Arabgol, F. (2016). Comparison of Creativity 

between Children with and without Attention Deficit Hyperactivity Disorder: A Case-Control 

Study. Iranian Journal of Psychiatry, 11(2), 99–103. 

Amso, D., & Scerif, G. (2015). The attentive brain: Insights from developmental cognitive 

neuroscience. Nature Reviews Neuroscience, 16(10), 606–619. https://doi.org/10/f7sbjc 



 28 

Andreasen, N. C. (1987). Creativity and mental illness: Prevalence rates in writers and their first-

degree relatives. The American Journal of Psychiatry, 144(10), 1288–1292. 

https://doi.org/10.1176/ajp.144.10.1288 

Andreasen, N. C. (2011). A Journey into Chaos: Creativity and the Unconscious. Mens Sana 

Monographs, 9(1), 42–53. https://doi.org/10.4103/0973-1229.77424 

Antinori, A., Carter, O. L., & Smillie, L. D. (2017). Seeing it both ways: Openness to experience and 

binocular rivalry suppression. Journal of Research in Personality, 68, 15–22. 

https://doi.org/10.1016/j.jrp.2017.03.005 

Astle, D. E., & Scerif, G. (2011). Interactions between attention and visual short-term memory 

(VSTM): What can be learnt from individual and developmental differences? 

Neuropsychologia, 49(6), 1435–1445. https://doi.org/10/ct8bd2 

Auerbach, J. G., Benjamin, J., Faroy, M., Geller, V., & Ebstein, R. (2001). DRD4 related to infant 

attention and information processing: A developmental link to ADHD?: Psychiatric Genetics, 

11(1), 31–35. https://doi.org/10/d89n77 

Badre, D. (2008). Cognitive control, hierarchy, and the rostro–caudal organization of the frontal 

lobes. Trends in Cognitive Sciences, 12(5), 193–200. https://doi.org/10/cnzrgt 

Barkley, R. A. (1997). Behavioral inhibition, sustained attention, and executive functions: 

Constructing a unifying theory of ADHD. Psychological Bulletin, 121(1), 65–94. 

https://doi.org/10/dzzm6b 

Barron, F., & Harrington, D. M. (1981). Creativity, intelligence and personality. Annual Review of 

Psychology, 32 439-476. doi:10.1146/annurev.ps.32.020181.002255 

 

Batey, M., & Furnham, A. (2006). Creativity, intelligence, and personality: A critical review of the 

scattered literature. Genetic, Social, and General Psychology Monographs, 132(4), 355–429. 

https://doi.org/10.3200/MONO.132.4.355-430 



 29 

Beaty, R. E., Benedek, M., Silvia, P. J., & Schacter, D. L. (2016). Creative Cognition and Brain Network 

Dynamics. Trends in Cognitive Sciences, 20(2), 87–95. 

https://doi.org/10.1016/j.tics.2015.10.004 

Beaty, R. E., Benedek, M., Wilkins, R. W., Jauk, E., Fink, A., Silvia, P. J., Hodges, D. A., Koschutnig, K., & 

Neubauer, A. C. (2014). Creativity and the default network: A functional connectivity analysis 

of the creative brain at rest. Neuropsychologia, 64, 92–98. 

https://doi.org/10.1016/j.neuropsychologia.2014.09.019 

Beaty, R. E., Kenett, Y. N., Christensen, A. P., Rosenberg, M. D., Benedek, M., Chen, Q., Fink, A., Qiu, 

J., Kwapil, T. R., Kane, M. J., & Silvia, P. J. (2018). Robust prediction of individual creative 

ability from brain functional connectivity. Proceedings of the National Academy of Sciences, 

201713532. https://doi.org/10.1073/pnas.1713532115 

Beghetto, R. A., & Kaufman, J. C. (2007). Toward a broader conception of creativity: A case for ‘mini-

c’ creativity. Psychology of Aesthetics, Creativity, and the Arts, 1(2), 73–79. 

https://doi.org/10/drtvct 

Benedek, M., Jauk, E., Sommer, M., Arendasy, M., & Neubauer, A. C. (2014). Intelligence, creativity, 

and cognitive control: The common and differential involvement of executive functions in 

intelligence and creativity. Intelligence, 46, 73–83. 

https://doi.org/10.1016/j.intell.2014.05.007 

Best, C. A., Yim, H., & Sloutsky, V. M. (2013). The cost of selective attention in category learning: 

Developmental differences between adults and infants. Journal of Experimental Child 

Psychology, 116(2), 105–119. https://doi.org/10/f5fhpm 

Boot, N., Nevicka, B., & Baas, M. (2017). Subclinical symptoms of attention-deficit/hyperactivity 

disorder (ADHD) are associated with specific creative processes. Personality and Individual 

Differences, 114, 73–81. https://doi.org/10/gfj4hg 



 30 

Booth, J. R., Burman, D. D., Meyer, J. R., Lei, Z., Trommer, B. L., Davenport, N. D., Li, W., Parrish, T. B., 

Gitelman, D. R., & Mesulam, M. M. (2003b). Neural development of selective attention and 

response inhibition. NeuroImage, 20(2), 737–751. https://doi.org/10/cfm54x 

Buckner, R., Andrews-Hanna, J. R., & Schacter, D. L. (2008). The Brain’s Default Network: Anatomy, 

Function, and Relevance to Disease. Annals of the New York Academy of Sciences, 1124, 1–

38. https://doi.org/10/bp6p6p 

Buschman, T. J., & Kastner, S. (2015). From Behavior to Neural Dynamics: An Integrated Theory of 

Attention. Neuron, 88(1), 127–144. https://doi.org/10/f7whq5 

Byrom, N. C., Msetfi, R. M., & Murphy, R. A. (2018). Human latent inhibition: Problems with the 

stimulus exposure effect. Psychonomic Bulletin & Review, 25(6), 2102–2118. 

https://doi.org/10/gfrb35 

Carmel, D., Fairnie, J., & Lavie, N. (2012). Weight and See: Loading Working Memory Improves 

Incidental Identification of Irrelevant Faces. Frontiers in Psychology, 3. 

https://doi.org/10/gfj2b9 

Carrasco, M. (2011). Visual attention: The past 25 years. Vision Research, 51(13), 1484–1525. 

https://doi.org/10.1016/j.visres.2011.04.012 

Carson, S. H. (2011). Creativity and psychopathology: A shared vulnerability model. The Canadian 

Journal of Psychiatry, 56(3), 144–153. https://doi.org/10.1177/070674371105600304 

Carson, S. H. (2014). Leveraging the “mad genius” debate: Why we need a neuroscience of creativity 

and psychopathology. https://dash.harvard.edu/handle/1/13347498 

Carson, S. H., Peterson, J., & Higgins, D. M. (2003). Decreased latent inhibition is associated with 

increased creative achievement in high-functioning individuals. Journal of Personality and 

Social Psychology, 85, 499–506. https://doi.org/10.1037/0022-3514.85.3.499 

Castellanos, F. X., & Proal, E. (2012). Large-scale brain systems in ADHD: Beyond the prefrontal–

striatal model. Trends in Cognitive Sciences, 16(1), 17–26. https://doi.org/10/dbxfj8 



 31 

Cavanna, A. E., & Trimble, M. R. (2006). The precuneus: A review of its functional anatomy and 

behavioural correlates. Brain, 129(3), 564–583. https://doi.org/10/bgcgc4 

Chand, G. B., & Dhamala, M. (2016). Interactions Among the Brain Default-Mode, Salience, and 

Central-Executive Networks During Perceptual Decision-Making of Moving Dots. Brain 

Connectivity; New Rochelle, 6(3), 249–254. https://doi.org/10/gfj785 

Chrysikou, E. G., & Thompson-Schill, S. L. (2011). Dissociable brain states linked to common and 

creative object use. Human Brain Mapping, 32(4), 665–675. 

https://doi.org/10.1002/hbm.21056 

Coch, D., Sanders, L. D., & Neville, H. J. (2005). An Event-related Potential Study of Selective Auditory 

Attention in Children and Adults. Journal of Cognitive Neuroscience, 17(4), 605–622. 

https://doi.org/10/cr3j6x 

Colombo, J. (2001). The development of visual attention in infancy. Annual Review of Psychology; 

Palo Alto, 52, 337–367. https://doi.org/10/ff8gpg 

Corbetta, M., Patel, G., & Shulman, G. L. (2008). The Reorienting System of the Human Brain: From 

Environment to Theory of Mind. Neuron, 58(3), 306–324. https://doi.org/10/c7dh9x 

Corbetta, M., & Shulman, G. L. (2002). Control of goal-directed and stimulus-driven attention in the 

brain. Nature Reviews Neuroscience, 3(3), 201–215. https://doi.org/10/brm459 

Cortese, S., Ferrin, M., Brandeis, D., Buitelaar, J., Daley, D., Dittmann, R. W., Holtmann, M., Santosh, 

P., Stevenson, J., Stringaris, A., Zuddas, A., & Sonuga-Barke, E. J. S. (2015). Cognitive Training 

for Attention-Deficit/Hyperactivity Disorder: Meta-Analysis of Clinical and 

Neuropsychological Outcomes From Randomized Controlled Trials. Journal of the American 

Academy of Child & Adolescent Psychiatry, 54(3), 164–174. https://doi.org/10/f2572q 

Cramond, B. (1994). Attention-Deficit Hyperactivity Disorder and Creativity—What is the 

connection? The Journal of Creative Behavior, 28(3), 193–210. https://doi.org/10/fzm5rz 

Crespi, B., Summers, K., & Dorus S. (2007). Adaptive evolution of genes underlying schizophrenia. 

Proceedings: Biological Sciences, 274(1627), 2801–2810. 



 32 

Cropley, A. (2006). In Praise of Convergent Thinking. Creativity Research Journal, 18(3), 391–404. 

https://doi.org/10/cn7bz9 

Crow, T. J. (2008). The ‘big bang’ theory of the origin of psychosis and the faculty of language. 

Schizophrenia Research, 102(1–3), 31–52. https://doi.org/10/b2cq37 

Curtindale, L., Laurie-Rose, C., Bennett-Murphy, L., & Hull, S. (2007). Sensory modality, 

temperament, and the development of sustained attention: A vigilance study in children and 

adults. Developmental Psychology, 43(3), 576–589. https://doi.org/10/dj6hks 

Davidson, M. C., Amso, D., Anderson, L. C., & Diamond, A. (2006). Development of cognitive control 

and executive functions from 4 to 13 years: Evidence from manipulations of memory, 

inhibition, and task switching. Neuropsychologia, 44(11), 2037–2078. 

https://doi.org/10/bfs49w 

de Haan, M. (2013). Infant EEG and Event-Related Potentials. Psychology Press. 

https://doi.org/10.4324/9780203759660 

de Manzano, Ö., Cervenka, S., Karabanov, A., Farde, L., & Ullén, F. (2010). Thinking outside a less 

intact box: Thalamic dopamine D2 receptor sensities are negatively related to psychometric 

creativity in healthy individuals. PLoS ONE, 5(5), e10670. 

https://doi.org/10.1371/journal.pone.0010670 

Delis, D. C., Lansing, A., Houston, W. S., Wetter, S., Han, S. D., Jacobson, M., Holdnack, J., & Kramer, 

J. (2007). Creativity lost—The importance of testing higher-level executive functions in 

school-age children and adolescents. Journal of Psychoeducational Assessment, 25(1), 29–

40. https://doi.org/10.1177/0734282906292403 

Deng, W. (Sophia), & Sloutsky, V. M. (2016). Selective attention, diffused attention, and the 

development of categorization. Cognitive Psychology, 91, 24–62. https://doi.org/10/f9f9qb 

Department for Digital, Culture, Media & Sport. (2017). Creative Industries’ Record Contribution to 

UK Economy. https://www.gov.uk/government/news/creative-industries-record-

contribution-to-uk-economy 



 33 

Desimone, R., & Duncan, J. (1995). Neural Mechanisms of Selective Visual Attention. Annual Review 

of Neuroscience, 18(1), 193–222. https://doi.org/10/bmcht5 

DeYoung, C. G., Grazioplene, R. G., & Peterson, J. B. (2012). From madness to genius: The 

Openness/Intellect trait domain as a paradoxical simplex. Journal of Research in Personality, 

46(1), 63–78. https://doi.org/10.1016/j.jrp.2011.12.003 

Dietrich, A., & Kanso, R. (2010). A review of EEG, ERP, and neuroimaging studies of creativity and 

insight. Psychological Bulletin, 136(5), 822–848. https://doi.org/10/dvwd6v 

Drake, J. E., & Winner, E. (2009). Precocious realists: perceptual and cognitive characteristics 

associated with drawing talent in non-autistic children. Philosophical Transactions of the 

Royal Society B, 364, 1149-1458 

Dramsdahl, M., Westerhausen, R., Haavik, J., Hugdahl, K., & Plessen, K. J. (2011). Cognitive control in 

adults with attention-deficit/hyperactivity disorder. Psychiatry Research, 188(3), 406–410. 

https://doi.org/10/bbfnxc 

Driver, J. (2001). A selective review of selective attention research from the past century. British 

Journal of Psychology, 92(1), 53–78. https://doi.org/10.1348/000712601162103 

Duncker, K. (1945). On problem-solving. Psychological Monographs, 58(5), i–113. 

https://doi.org/10.1037/h0093599 

 Durham Commission On Creativity and Education. (2019). 

https://www.dur.ac.uk/resources/creativitycommission/DurhamReport.pdf 

Durston, S., Thomas, K. M., Yang, Y., Uluğ, A. M., Zimmerman, R. D., & Casey, B. j. (2002). A neural 

basis for the development of inhibitory control. Developmental Science, 5(4), F9. 

https://doi.org/10/bs8nbp 

Ellamil, M., Dobson, C., Beeman, M., & Christoff, K. (2012). Evaluative and generative modes of 

thought during the creative process. NeuroImage, 59(2), 1783–1794. 

https://doi.org/10.1016/j.neuroimage.2011.08.008 



 34 

Enns, J. T., & Akhtar, N. (1989). A developmental study of filtering in visual attention. Child 

Development, 60(5), 1188. https://doi.org/10.2307/1130792 

Enns, J. T., & Girgus, J. S. (1985). Developmental changes in selective and integrative visual attention. 

Journal of Experimental Child Psychology, 40(2), 319–337. https://doi.org/10.1016/0022-

0965(85)90093-1 

Evans, J. St. B. T. (2008). Dual-process accounts of reasoning, judgment and social cognition. Annual 

Review of Psychology, 59, 255–278. 

Evans, L. H., Gray, N. S., & Snowden, R. J. (2007). A new continuous within-participants latent 

inhibition task: Examining associations with schizotypy dimensions, smoking status and 

gender. Biological Psychology, 74(3), 365–373. 

https://doi.org/10.1016/j.biopsycho.2006.09.007 

Eysenck, H. J. (1993). Creativity and Personality: Suggestions for a Theory. Psychological Inquiry, 4(3), 

147. 

Fair, D. A., Cohen, A. L., Dosenbach, N. U. F., Church, J. A., Miezin, F. M., Barch, D. M., Raichle, M. E., 

Petersen, S. E., & Schlaggar, B. L. (2008). The maturing architecture of the brain’s default 

network. Proceedings of the National Academy of Sciences, 105(10), 4028–4032. 

https://doi.org/10/cncmc4 

Fair, D. A., Dosenbach, N. U. F., Church, J. A., Cohen, A. L., Brahmbhatt, S., Miezin, F. M., Barch, D. 

M., Raichle, M. E., Petersen, S. E., & Schlaggar, B. L. (2007). Development of distinct control 

networks through segregation and integration. Proceedings of the National Academy of 

Sciences, 104(33), 13507–13512. https://doi.org/10/fwnbkn 

Fassbender, C., Zhang, H., Buzy, W. M., Cortes, C. R., Mizuiri, D., Beckett, L., & Schweitzer, J. B. 

(2009). A lack of default network suppression is linked to increased distractibility in ADHD. 

Brain Research, 1273, 114–128. https://doi.org/10.1016/j.brainres.2009.02.070 



 35 

Feist, G. J. (2006). How Development and Personality Influence Scientific Thought, Interest, and 

Achievement. Review of General Psychology, 10(2), 163–182. https://doi.org/10.1037/1089-

2680.10.2.163 

Fink, A., & Benedek, M. (2014). EEG alpha power and creative ideation. Neuroscience & 

Biobehavioral Reviews, 44, 111–123. https://doi.org/10.1016/j.neubiorev.2012.12.002 

Fink, A., Weber, B., Koschutnig, K., Benedek, M., Reishofer, G., Ebner, F., Papousek, I., & Weiss, E. M. 

(2014). Creativity and schizotypy from the neuroscience perspective. Cognitive, Affective, & 

Behavioral Neuroscience, 14(1), 378–387. https://doi.org/10/ggtfz9 

Finke, R. A., Ward, T. B., & Smith, S. M. (1992). Creative cognition: Theory, research and applications. 

MIT Press. 

Finke, R. A. (1996). Imagery, Creativity, and Emergent Structure. Consciousness and Cognition, 5(3), 

381–393. https://doi.org/10/dtppn7 

Fox, M. D., Zhang, D., Snyder, A. Z., & Raichle, M. E. (2009). The Global Signal and Observed 

Anticorrelated Resting State Brain Networks. Journal of Neurophysiology, 101(6), 3270–

3283. https://doi.org/10/c3kmrk 

Frey, C. B., & Osborne, M. A. (2013). The future of employment: How susceptible are jobs to 

computerisation? Oxford Martin School, University of Oxford. 

http://www.oxfordmartin.ox.ac.uk/publications/view/1314 

Fugate, C. M., Zentall, S. S., & Gentry, M. (2013). Creativity and Working Memory in Gifted Students 

With and Without Characteristics of Attention Deficit Hyperactive Disorder: Lifting the Mask. 

Gifted Child Quarterly, 57(4), 234–246. https://doi.org/10/f5ff4s 

Gabora, L. (2002). Amplifying phenomenal information: Toward a fundamental theory of 

consciousness. Journal of Consciousness Studies, 9(8), 3–29. 

Gabora, L. (2010). Revenge of the “neurds”: Characterizing creative thought in terms of the structure 

and dynamics of memory. Creativity Research Journal, 22(1), 1–13. 

https://doi.org/10.1080/10400410903579494 



 36 

Gamble, K. R., & Kellner, H. (1968). Creative functioning and cognitive regression. Journal of 

Personality and Social Psychology, 9(3), 266–271. https://doi.org/10.1037/h0025911 

Gilhooly, K. J., Fioratou, E., Anthony, S. H., & Wynn, V. (2007). Divergent thinking: Strategies and 

executive involvement in generating novel uses for familiar objects. British Journal of 

Psychology, 98(4), 611–625. https://doi.org/10.1348/096317907X173421 

Golden, C. J. (1975). The Measurement of Creativity by the Stroop Color and Word Test. Journal of 

Personality Assessment, 39(5), 502–506. https://doi.org/10.1207/s15327752jpa3905_9 

Gonzalez-Carpio, G., Serrano, J. P., & Nieto, M. (2017). Creativity in Children with Attention Deficit 

Hyperactivity Disorder (ADHD). Psychology, 08(03), 319–334. 

https://doi.org/10.4236/psych.2017.83019 

Green, M. J., & Williams, L. M. (1999). Schizotypy and creativity as effects of reduced cognitive 

inhibition. Personality and Individual Differences, 27(2), 263–276. https://doi.org/10/c25gb5 

Groborz, M., & Necka, E. (2003). Creativity and cognitive control: Explorations of generation and 

evaluation skills. Creativity Research Journal, 15(2 & 3), 183–197. 

Guilford, J. P. (1950). Creativity. American Psychologist, 5(9), 444–454. 

https://doi.org/10.1037/h0063487 

Guilford, J. P., Christensen, P., Merrifield, P., & Wilson, R. (1978). Alternate uses: Manual of 

instructions and interpretations. Sheridan Psychological Services. 

Hanania, R., & Smith, L. B. (2010). Selective attention and attention switching: Towards a unified 

developmental approach. Developmental Science, 13(4), 622–635. https://doi.org/10/ds94f7 

Hanauer, J. B., & Brooks, P. J. (2003). Developmental change in the cross-modal Stroop effect. 

Perception & Psychophysics, 65(3), 359–366. https://doi.org/10/b4phxh 

Healey, D., & Rucklidge, J. J. (2005). An Exploration Into the Creative Abilities of Children With ADHD. 

Journal of Attention Disorders, 8(3), 88–95. https://doi.org/10/bsh8ch 



 37 

Healey, D., & Rucklidge, J. J. (2006). An investigation into the relationship among ADHD 

symptomatology, creativity, and neuropsychological functioning in children. Child 

Neuropsychology, 12(6), 421–438. https://doi.org/10.1080/09297040600806086 

Holahan, C., K., Sears, R. R., & Cronbach, L. J. (1995). The gifted group in later maturity. Stanford 

University Press. 

Howard-Jones, P. A., & Murray, S. (2003). Ideational productivity, focus of attention, and context. 

Creativity Research Journal, 15(2–3), 153–166. 

Huang-Pollock, C. L., Carr, T. H., & Nigg, J. T. (2002). Development of selective attention: Perceptual 

load influences early versus late attentional selection in children and adults. Developmental 

Psychology, 38(3), 363–375. https://doi.org/10.1037//0012-1649.38.3.363 

Huizinga, M., Dolan, C. V., & van der Molen, M. W. (2006). Age-related change in executive function: 

Developmental trends and a latent variable analysis. Neuropsychologia, 44(11), 2017–2036. 

https://doi.org/10/bz6h6k 

Jobs Lost, Jobs Gained: Workforce Transitions in a Time of Automation. (2017). McKinsey Global 

Institute. 

Johnes, R. (2017). Entries to arts subjects at key stage 4. Education Policy Institute. 

Johnson, M. H., Posner, M. I., & Rothbart, M. K. (1991). Components of Visual Orienting in Early 

Infancy: Contingency Learning, Anticipatory Looking, and Disengaging. Journal of Cognitive 

Neuroscience, 3(4), 335–344. https://doi.org/10/ck6sgb 

Jung, R. E., & Haier, R. J. (2007). The Parieto-Frontal Integration Theory (P-FIT) of intelligence: 

Converging neuroimaging evidence. Behavioral and Brain Sciences, 30(2), 135–154. 

https://doi.org/10/d8ddm9 

Jung, R. E., Mead, B. S., Carrasco, J., & Flores, R. A. (2013). The structure of creative cognition in the 

human brain. Frontiers in Human Neuroscience, 7. https://doi.org/10/gfj786 

Kaniel, S., & Lubow, R. E. (1986). Latent Inhibition—A developmental study. British Journal of 

Developmental Psychology, 4, 367–375. 



 38 

Kasof, J. (1997). Creativity and Breadth of Attention. Creativity Research Journal, 10(4), 303–315. 

https://doi.org/10.1207/s15326934crj1004_2 

Kaufman, J. C. (Ed.). (2014). Creativity and mental illness. Cambridge University Press. 

Kaufman, J. C., & Beghetto, R. A. (2009). Beyond Big and Little: The Four C Model of Creativity. 

Review of General Psychology, 13, 1-12. DOI: 10.1037/a0013688 

Kaufman, J. C., Plucker, J. A., & Baer, J. (2008). Essentials of Creativity Assessment. John Wiley & 

Sons. 

Kaufman, S. B. (2013). Ungifted: Intelligence Redefined. Hachette UK. 

Kaufman, S. B., DeYoung, C. G., Gray, J. R., Jiménez, L., Brown, J., & Mackintosh, N. (2010). Implicit 

learning as an ability. Cognition, 116(3), 321–340. 

https://doi.org/10.1016/j.cognition.2010.05.011 

Kennedy, D. P., Redcay, E., & Courchesne, E. (2006). Failing to deactivate: Resting functional 

abnormalities in autism. Proceedings of the National Academy of Sciences, 103(21), 8275–

8280. https://doi.org/10/bkfgdp 

Kéri, S. (2009). Genes for psychosis and creativity: A promoter polymorphism of the Neuregulin 1 

gene Is related to creativity in people with high intellectual achievement. Psychological 

Science, 20(9), 1070–1073. https://doi.org/10.1111/j.1467-9280.2009.02398.x 

Kim, K. H. (2011). The Creativity Crisis: The Decrease in Creative Thinking Scores on the Torrance 

Tests of Creative Thinking. Creativity Research Journal, 23(4), 285–295. 

https://doi.org/10.1080/10400419.2011.627805 

Klingberg, T., Fernell, E., Olesen, P. J., Johnson, M., Gustafsson, P., Dahlström, K., Gillberg, C. G., 

Forssberg, H., & Westerberg, H. (2005). Computerized Training of Working Memory in 

Children With ADHD-A Randomized, Controlled Trial. Journal of the American Academy of 

Child & Adolescent Psychiatry, 44(2), 177–186. https://doi.org/10/bpr76k 

Koechlin, E. (2016). Prefrontal executive function and adaptive behavior in complex environments. 

Current Opinion in Neurobiology, 37, 1–6. https://doi.org/10/f8pcnz 



 39 

Kopp, B., Rist, F., & Mattler, U. (1996). N200 in the flanker task as a neurobehavioral tool for 

investigating executive control. Psychophysiology, 33(3), 282–294. https://doi.org/10/ft6bn7 

Kozbelt, A., Kaufman, S. B., Walder, D. J., Ospina, L. H., & Kim, J. U. (2014). The evolutionary genetics 

of the creativity–psychosis connection. In J. C. Kaufman (Ed.), Creativity and Mental Illness 

(pp. 102–132). Cambridge University Press. 

https://doi.org/10.1017/CBO9781139128902.009 

Kyaga, S., Landén, M., Boman, M., Hultman, C. M., Långström, N., & Lichtenstein, P. (2013). Mental 

illness, suicide and creativity: 40-Year prospective total population study. Journal of 

Psychiatric Research, 47(1), 83–90. https://doi.org/10.1016/j.jpsychires.2012.09.010 

Kyaga, S., Lichtenstein, P., Boman, M., Hultman, C., Långström, N., & Landén, M. (2011). Creativity 

and mental disorder: Family study of 300 000 people with severe mental disorder. British 

Journal of Psychiatry, 199(05), 373–379. https://doi.org/10.1192/bjp.bp.110.085316 

Land, G., & Jarman, B. (1992). Breakpoint and Beyond: Mastering the Future Today. HarperBusiness. 

Lin, L., Osan, R., & Tsien, J. Z. (2006). Organizing principles of real-time memoryencoding: Neural 

clique assemblies and universal neural codes. Trends in Neurosciences, 29(1), 48-57. 

Liu, S., Erkkinen, M. G., Healey, M. L., Xu, Y., Swett, K. E., Chow, H. M., & Braun, A. R. (2015). Brain 

activity and connectivity during poetry composition: Toward a multidimensional model of 

the creative process. Human Brain Mapping, 36(9), 3351–3372. https://doi.org/10/gfj54z 

Lo, M. T., Hinds, D. A., Tung, J. Y., Franz, C., Fan, C. C., Wang, Y., Smeland, O. B., Schork, A., Holland, 

D., Kauppi, K., Sanyal, N., Escott-Price, V., Smith, D. J., O’Donovan, M., Stefansson, H., 

Bjornsdottir, G., Thorgeirsson, T. E., Stefansson, K., McEvoy, L. K., … Chen, C. H. (2017). 

Genome-wide analyses for personality traits identify six genomic loci and show correlations 

with psychiatric disorders. Nature Genetics, 49(1), 152–156. 

https://doi.org/10.1038/ng.3736 

Lubart, T., Zenasni, F., & Barbot, B. (2013). Creative potential and its measurement. International 

Journal for Talent Development and Creativity, 1(2), 41-50. 



 40 

Lubow, R. E. (1973). Latent inhibition. Psychological Bulletin, 79(6), 398–407. 

https://doi.org/10.1037/h0034425 

Lubow, R. E., & Gewirtz, J. C. (1995). Latent inhibition in humans: Data, theory, and implications for 

schizophrenia. Psychological Bulletin, 117(1), 87–103. https://doi.org/10/b43jdp 

Lubow, R. E., Toren, P., & Kaplan, O. (2000). The Effects of Target and Distractor Familiarity on Visual 

Search in Anxious Children: Latent Inhibition and Novel Pop-Out. Journal of Anxiety 

Disorders, 14(1), 41–56. 

Lucas, B., & Spencer, E. (2017). Teaching Creative Thinking: Developing learners who generate ideas 

and can think critically. Crown House Publishing Ltd. 

MacLeod, C. M. (1991). Half a century of research on the Stroop effect: An integrative review. 

Psychological Bulletin, 109(2), 163–203. https://doi.org/10/c6jxf2 

Martindale, C. (1998). Biological Bases of Creativity. In R. J. Sternberg (Ed.), Handbook of Creativity 

(pp. 137–152). Cambridge University Press; Cambridge Core. 

https://doi.org/10.1017/CBO9780511807916.009 

Martindale, C. (2007). Creativity, primordial cognition, and personality. Personality and Individual 

Differences, 43(7), 1777–1785. https://doi.org/10/cfmks7 

Martindale, C., Anderson, K., Moore, K., & West, A. N. (1996). Creativity, oversensitivity, and rate of 

habituation. Personality and Individual Differences, 20(4), 423–427. 

https://doi.org/10.1016/0191-8869(95)00193-X 

Martindale, C., Smith, S. M., Ward, T. B., & Finke, R. A. (1995). Creativity and connectionism. In The 

creative cognition approach (pp. 249–268). MIT Press. 

Matheson, S., & Langdon, R. (2008). Schizotypal traits impact upon executive working memory and 

aspects of IQ. Psychiatry Research, 159(1–2), 207–214. https://doi.org/10/fvfmqv 

McLennan, J. D. (2016). Understanding attention deficit hyperactivity disorder as a continuum. 

Canadian Family Physician, 62(12), 979–982. 



 41 

Mednick, S. (1962). The associative basis of the creative process. Psychological Review, 69(3), 220–

232. https://doi.org/10.1037/h0048850 

Memmert, D. (2009). Noticing unexpected objects improves the creation of creative solutions—

Inattentional blindness by children influences divergent thinking negatively. Creativity 

Research Journal, 21(2–3), 302–304. https://doi.org/10.1080/10400410802633798 

Mendelsohn, G. A., & Griswold, B. B. (1964). Differential use of incidental stimuli in problem solving 

as a function of creativity. The Journal of Abnormal and Social Psychology, 68(4), 431–436. 

https://doi.org/10.1037/h0040166 

Menon, V., & Uddin, L. Q. (2010). Saliency, switching, attention and control: A network model of 

insula function. Brain Structure and Function, 214(5), 655–667. https://doi.org/10/fmz3ch 

Miller, E. K., & Cohen, J. D. (2001). An Integrative Theory of Prefrontal Cortex Function. Annual 

Review of Neuroscience, 24(1), 167. https://doi.org/10/fhpgvb 

Mok, L. W. (2014). The interplay between spontaneous and controlled processing in creative 

cognition. Frontiers in  Human Neuroscience, 8, 663. 

https://doi.org/10.3389/fnhum.2014.00663 

Mumford, M. D., & Gustafson, S. B. (1988). Creativity syndrome: Integration, application, and 

innovation. Psychological Bulletin, 103(1), 27–43. https://doi.org/10.1037/0033-

2909.103.1.27 

Munafò, M. R., Yalcin, B., Willis-Owen, S. A., & Flint, J. (2008). Association of the Dopamine D4 

Receptor (DRD4) Gene and Approach-Related Personality Traits: Meta-Analysis and New 

Data. Biological Psychiatry, 63(2), 197–206. https://doi.org/10/bhz985 

Neubauer, A. C., & Fink, A. (2009). Intelligence and neural efficiency: Measures of brain activation 

versus measures of functional connectivity in the brain. Intelligence, 37(2), 223–229. 

https://doi.org/10/c32j9t 



 42 

Nigg, J. T. (2000). On inhibition/disinhibition in developmental psychopathology: Views from 

cognitive and personality psychology and a working inhibition taxonomy. Psychological 

Bulletin, 126(2), 220–246. https://doi.org/10/d8d4dj 

Nijstad, B. A., Dreu, C. K. W. D., Rietzschel, E. F., & Baas, M. (2010). The dual pathway to creativity 

model: Creative ideation as a function of flexibility and persistence. European Review of 

Social Psychology, 21(1), 34–77. https://doi.org/10.1080/10463281003765323 

Noguchi, H., Hori, H., & Kunugi, H. (2008). Schizotypal traits and cognitive function in healthy adults. 

Psychiatry Research, 161(2), 162–169. https://doi.org/10/bkmq23 

Nusbaum, E. C., & Silvia, P. J. (2011). Are intelligence and creativity really so different?: Fluid 

intelligence, executive processes, and strategy use in divergent thinking. Intelligence, 39(1), 

36–45. https://doi.org/10.1016/j.intell.2010.11.002 

Paek, S. H., Abdulla, A. M., & Cramond, B. (2016). A Meta-Analysis of the Relationship Between 

Three Common Psychopathologies—ADHD, Anxiety, and Depression—And Indicators of 

Little-c Creativity. Gifted Child Quarterly, 60(2), 117–133. https://doi.org/10/f8drz5 

Patterson, J. V., Hetrick, W. P., Boutros, N. N., Jin, Y., Sandman, C., Stern, H., Potkin, S., & Bunney, W. 

E. (2008). P50 sensory gating ratios in schizophrenics and controls: A review and data 

analysis. Psychiatry Research, 158(2), 226–247. 

https://doi.org/10.1016/j.psychres.2007.02.009 

Petersen, S. E., & Posner, M. I. (2012). The Attention System of the Human Brain: 20 Years After. 

Annual Review of Neuroscience, 35, 73–89. https://doi.org/10/f3j3vw 

Peterson, J. B., & Carson, S. H. (2000). Latent Inhibition and Openness to Experience in a high-

achieving student population. Personality and Individual Differences, 28(2), 323–332. 

https://doi.org/10.1016/S0191-8869(99)00101-4 

Piffer, D., & Hur, Y.-M. (2014). Heritability of Creative Achievement. Creativity Research Journal, 

26(2), 151–157. https://doi.org/10.1080/10400419.2014.901068 



 43 

Plebanek, D. J., & Sloutsky, V. M. (2017). Costs of Selective Attention: When Children Notice What 

Adults Miss. Psychological Science, 28(6), 723–732. https://doi.org/10/gbjq94 

Plucker, J. A., Beghetto, R. A., & Dow, G. T. (2004). Why Isn't Creativity More Important to 

Educational Psychologists? Potentials, Pitfalls, and Future Directions in Creativity Research. 

Educational Psychologist, 39, 83-96. DOI: 10.1207/s15326985ep3902_1 

Plucker, J. A., & Makel, M. C. (2010). Assessment of creativity. In The Cambridge handbook of 

creativity (pp. 48–73). Cambridge University Press. 

https://doi.org/10.1017/CBO9780511763205.005 

Plude, D. J., Enns, J. T., & Brodeur, D. (1994). The development of selective attention: A life-span 

overview. Acta Psychologica, 86(2–3), 227–272. https://doi.org/10.1016/0001-

6918(94)90004-3 

Posner, M. I., & Petersen, S. E. (1990). The attention system of the human brain. Annual Review of 

Neuroscience, 13, 25–42. https://doi.org/10/b486gb 

Posner, M. I., & Rothbart, M. K. (2007). Research on Attention Networks as a Model for the 

Integration of Psychological Science. Annual Review of Psychology, 58(1), 1–23. 

https://doi.org/10/ccq5qm 

Posner, M. I., Rothbart, M. K., Sheese, B. E., & Voelker, P. (2014). Developing Attention: Behavioral 

and Brain Mechanisms. Advances in Neuroscience. https://doi.org/10.1155/2014/405094 

Posner, M. I., Rothbart, M. K., & Thomas-Thrapp, L. (1997). Functions of orienting in early infancy. In 

Attention and orienting: Sensory and motivational processes. (pp. 327–345). Lawrence 

Erlbaum Associates Publishers. 

Pringle, A. & Sowden, P. T. (2017). Unearthing the Creative Thinking Process: Fresh Insights from a 

Think Aloud Study of Garden Design. Psychology of Aesthetics, Creativity & the Arts, 11, 344-

358. http://dx.doi.org/10.1037/aca0000144. 



 44 

Pritchard, V. E., Healey, D., & Neumann, E. (2006). Assessing Selective Attention in ADHD, Highly 

Creative, and Normal Young Children via Stroop Negative Priming Effects. In Cognition and 

Language: Perspectives from New Zealand (pp. 207–224). Australian Academic Press. 

Raichle, M. E., MacLeod, A. M., Snyder, A. Z., Powers, W. J., Gusnard, D. A., & Shulman, G. L. (2001). 

A default mode of brain function. Proceedings of the National Academy of Sciences, 98(2), 

676–682. https://doi.org/10/djhbks 

Ramnani, N., & Owen, A. M. (2004). Anterior prefrontal cortex: Insights into function from anatomy 

and neuroimaging. Nature Reviews Neuroscience, 5(3), 184–194. https://doi.org/10/djxfw7 

Rawlings, D. (1985). Psychoticism, creativity and dichotic shadowing. Personality and Individual 

Differences, 6(6), 737–742. https://doi.org/10.1016/0191-8869(85)90084-4 

Remington, A., Cartwright-Finch, U., & Lavie, N. (2014). I can see clearly now: The effects of age and 

perceptual load on inattentional blindness. Frontiers in Human Neuroscience, 8. 

https://doi.org/10.3389/fnhum.2014.00229 

Richards, R., Kinney, D. K., Benet, M., & Merzel, A. P. (1988). Assessing everyday creativity: 

Characteristics of the Lifetime Creativity Scales and validation with three large samples. 

Journal of Personality and Social Psychology, 54(3), 476–485. https://doi.org/10.1037/0022-

3514.54.3.476 

Richards, R., Kinney, D. K., Lunde, I., Benet, M., & Merzel, A. P. C. (1988). Creativity in manic-

depressives, cyclothymes, their normal relatives, and control subjects. Journal of Abnormal 

Psychology, 97(3), 281–288. https://doi.org/10.1037/0021-843X.97.3.281 

Roberts, P. (2006). Nurturing creativity in young people. A report for Andrew Adonis Parliamentary 

Under-Secretary of State for Education and Skills, James Purnell Minister for Creative 

Industries and Tourism and David Lammy Minister for Culture. Department for Culture, 

Media and Sport. 

Robinson, K. (1999). All our futures: Creativity, culture and education. A report for the Rt. Hon David 

Blunkett MP Secretary of State for Education and Employment and for the Rt. Hon Chris 



 45 

Smith MP Secretary of State for Culture, Media and Sport. National Advisory Committee on 

Creative and Cultural Education. 

Rueda, M. R., Posner, M. I., & Rothbart, M. K. (2005). The Development of Executive Attention: 

Contributions to the Emergence of Self-Regulation. Developmental Neuropsychology, 28(2), 

573–594. https://doi.org/10/cxw3wg 

Rueda, M. R., Posner, M. I., Rothbart, M. K., & Davis-Stober, C. P. (2004). Development of the time 

course for processing conflict: An event-related potentials study with 4 year olds and adults. 

BMC Neuroscience, 5(1), 39. https://doi.org/10/b458sv 

Runco, M. A., & Acar, S. (2012). Divergent thinking as an indicator of creative potential. Creativity 

Research Journal, 24(1), 66-75. doi:10.1080/10400419.2012.652929 

Runco, M. A., & Jaeger, G. J. (2012). The Standard Definition of Creativity. Creativity Research 

Journal, 24, 92-96. 

Schul, R., Townsend, J., & Stiles, J. (2003). The development of attentional orienting during the 

school-age years. Developmental Science, 6(3), 262–272. https://doi.org/10/fgmtvv 

Shaw, G. A., & Brown, G. (1990). Laterality and creativity concomitants of attention problems. 

Developmental Neuropsychology, 6(1), 39–56. https://doi.org/10/bs32s4 

Shaw, G. A., & Brown, G. (1991). Laterality, Implicit Memory and Attention Disorder. Educational 

Studies, 17(1), 15–23. https://doi.org/10/bv6xg3 

Silvia, P. J., Winterstein, B. P., Willse, J. T., Barona, C. M., Cram, J. T., Hess, K. I., Martinez, J. L., & 

Richard, C. A. (2008). Assessing creativity with divergent thinking tasks: Exploring the 

reliability and validity of new subjective scoring methods. Psychology of Aesthetics, 

Creativity, and the Arts, 2(2), 68–85. https://doi.org/10.1037/1931-3896.2.2.68 

Simonton, D. K. (1999). Talent and its development: An emergenic and epigenetic model. 

Psychological Review, 106(3), 435–457. https://doi.org/10.1037/0033-295X.106.3.435 

Simonton, D. K. (2004). Creativity in Science: Chance, Logic, Genius, and Zeitgeist. Cambridge 

University Press. 



 46 

Simonton, D. K. (2012). Taking the U.S. Patent Office Criteria Seriously: A Quantitative Three-

Criterion Creativity Definition and Its Implications. Creativity Research Journal, 24, 97-106 

Slobodin, O., Cassuto, H., & Berger, I. (2015). Age-Related Changes in Distractibility: Developmental 

Trajectory of Sustained Attention in ADHD. Journal of Attention Disorders, 22(14), 1333–

1343. https://doi.org/10/gfhx8c 

Sonuga-Barke, E. J. S., & Castellanos, F. X. (2007). Spontaneous attentional fluctuations in impaired 

states and pathological conditions: A neurobiological hypothesis. Neuroscience & 

Biobehavioral Reviews, 31(7), 977–986. https://doi.org/10/b8jx2t 

Sowden, P. T., Pringle, A., & Gabora, L. (2015). The shifting sands of creative thinking: Connections to 

dual-process theory. Thinking & Reasoning, 21(1), 40–60. 

https://doi.org/10.1080/13546783.2014.885464 

Takahashi, H., Higuchi, M., & Suhara, T. (2006). The Role of Extrastriatal Dopamine D2 Receptors in 

Schizophrenia. Biological Psychiatry, 59(10), 919–928. 

https://doi.org/10.1016/j.biopsych.2006.01.022 

Takeoff in Robotics Will Power the Next Productivity Surge in Manufacturing. (2015). Boston 

Consulting Group. http://www.bcg.com/news/press/10feb2015-robotics-power-

productivity-surge-manufacturing.aspx 

Takeuchi, H., Taki, Y., Hashizume, H., Sassa, Y., Nagase, T., Nouchi, R., & Kawashima, R. (2011). Failing 

to deactivate: The association between brain activity during a working memory task and 

creativity. NeuroImage, 55(2), 681–687. https://doi.org/10.1016/j.neuroimage.2010.11.052 

The Future of Jobs: Employment, Skills and Workforce Strategy for the Fourth Industrial Revolution 

(Global Challenge Insight Report). (2016). World Economic Forum. 

Torrance, E. P. (1993). The beyonders in a 30 year longitudinal study of creative achievement. 

Roeper Review, 15, 131–135. 

Torrance, E. P. (2008). Torrance tests of creative thinking: Revised manual. Scholastic Testing Service. 



 47 

Uddin, L. Q. (2015). Salience processing and insular cortical function and dysfunction. Nature 

Reviews Neuroscience, 16(1), 55–61. https://doi.org/10/gc96k8 

Uddin, L. Q., Kelly, A. M. C., Biswal, B. B., Margulies, D. S., Shehzad, Z., Shaw, D., Ghaffari, M., 

Rotrosen, J., Adler, L. A., Castellanos, F. X., & Milham, M. P. (2008). Network homogeneity 

reveals decreased integrity of default-mode network in ADHD. Journal of Neuroscience 

Methods, 169(1), 249–254. https://doi.org/10/b856b4 

Vartanian, O. (2009). Variable attention facilitates creative problem solving. Psychology of 

Aesthetics, Creativity, and the Arts, 3(1), 57–59. https://doi.org/10.1037/a0014781 

Vartanian, O., Martindale, C., & Kwiatkowski, J. (2007). Creative potential, attention, and speed of 

information processing. Personality and Individual Differences, 43(6), 1470–1480. 

https://doi.org/10.1016/j.paid.2007.04.027 

Vinkhuyzen, A. A. E., van der Sluis, S., Posthuma, D., & Boomsma, D. I. (2009). The Heritability of 

Aptitude and Exceptional Talent Across Different Domains in Adolescents and Young Adults. 

Behavior Genetics, 39(4), 380–392. https://doi.org/10.1007/s10519-009-9260-5 

Vossel, S., Geng, J. J., & Fink, G. R. (2014). Dorsal and Ventral Attention Systems. The Neuroscientist, 

20(2), 150–159. https://doi.org/10/f247p6 

Wainwright, A., & Bryson, S. E. (2005). The Development of Endogenous Orienting: Control Over the 

Scope of Attention and Lateral Asymmetries. Developmental Neuropsychology, 27(2), 237–

255. https://doi.org/10/dx4spn 

Wallach, M. A., & Kogan, N. (1965). A new look at the creativity-intelligence distinction. Journal of 

Personality, 33(3), 348. https://doi.org/10.1111/1467-6494.ep8932823 

Wallas, G. (1926). The art of thought. Harcourt Brace. 

Walberg, Herbert J. (1988) Creativity and talent as learning. In Sternberg, R. (Ed.), The Nature of 

Creativity. New York, NY, US: Cambridge University Press. pp. 340-361.   



 48 

Wang, L., Long, H., Plucker, J. A., Wang, Q., Xu, X., & Pang, W. (2018). High Schizotypal Individuals 

Are More Creative? The Mediation Roles of Overinclusive Thinking and Cognitive Inhibition. 

Frontiers in Psychology, 9. https://doi.org/10/gfct2w 

Warwick Commission. (2015). Enriching Britain: Culture, creativity and growth. Warwick University. 

White, H. A. (2007). Inhibitory Control of Proactive Interference in Adults With ADHD. Journal of 

Attention Disorders, 11(2), 141–149. https://doi.org/10/dsd3xb 

White, H. A. (2018). Thinking “Outside the Box”: Unconstrained Creative Generation in Adults with 

Attention Deficit Hyperactivity Disorder. The Journal of Creative Behavior, 0(0), 1–12. 

https://doi.org/10.1002/jocb.382 

White, H. A., & Shah, P. (2011). Creative style and achievement in adults with attention-

deficit/hyperactivity disorder. Personality and Individual Differences, 50(5), 673–677. 

https://doi.org/10/bgctns 

Whitfield-Gabrieli, S., Thermenos, H. W., Milanovic, S., Tsuang, M. T., Faraone, S. V., McCarley, R. W., 

Shenton, M. E., Green, A. I., Nieto-Castanon, A., LaViolette, P., Wojcik, J., Gabrieli, J. D. E., & 

Seidman, L. J. (2009). Hyperactivity and hyperconnectivity of the default network in 

schizophrenia and in first-degree relatives of persons with schizophrenia. Proceedings of the 

National Academy of Sciences, 106(4), 1279–1284. https://doi.org/10/b86b7x 

Yasuno, F., Suhara, T., Okubo, Y., Sudo, Y., Inoue, M., Ichimiya, T., Takano, A., Nakayama, K., Halldin, 

C., & Farde, L. (2004). Low Dopamine D2 Receptor Binding in Subregions of the Thalamus in 

Schizophrenia. American Journal of Psychiatry, 161(6), 1016–1022. 

https://doi.org/10.1176/appi.ajp.161.6.1016 

Zabelina, D. L. (2018). Attention and Creativity. In Rex Eugene Jung & O. Vartanian (Eds.), The 

Cambridge Handbook of the Neuroscience of Creativity (pp. 161–179). Cambridge University 

Press. 

Zabelina, D. L., & Beeman, M. (2013). Short-term attentional perseveration associated with real-life 

creative achievement. Frontiers in Psychology, 4. https://doi.org/10.3389/fpsyg.2013.00191 



 49 

Zabelina, D. L., & Ganis, G. (2018). Creativity and cognitive control: Behavioral and ERP evidence that 

divergent thinking, but not real-life creative achievement, relates to better cognitive control. 

Neuropsychologia, 118, 20–28. https://doi.org/10.1016/j.neuropsychologia.2018.02.014 

Zabelina, D. L., O’Leary, D., Pornpattananangkul, N., Nusslock, R., & Beeman, M. (2015). Creativity 

and sensory gating indexed by the P50: Selective versus leaky sensory gating in divergent 

thinkers and creative achievers. Neuropsychologia, 69, 77–84. 

https://doi.org/10.1016/j.neuropsychologia.2015.01.034 

Zabelina, D. L., & Robinson, M. D. (2010). Creativity as flexible cognitive control. Psychology of 

Aesthetics, Creativity, and the Arts, 4(3), 136–143. https://doi.org/10.1037/a0017379 

Zabelina, D. L., Saporta, A., & Beeman, M. (2016). Flexible or leaky attention in creative people? 

Distinct patterns of attention for different types of creative thinking. Memory & Cognition, 

44(3), 488–498. https://doi.org/10.3758/s13421-015-0569-4 

Zelazo, P. D., Müller, U., Frye, D., & Marcovitch, S. (2003). The Development of Executive Function. 

Monographs of the Society for Research in Child Development, 68(3), 1–27. 

https://doi.org/10/dmg7t7 

 

 


