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Researchers have recently turned their focus to a specific area: the links between altered states of consciousness and creativity. A spectrum of attentional states of consciousness exists, from hypnagogia and mind wandering to mindfulness and flow. These attentional states of consciousness are present during a variety of activities (e.g., sports, music, painting, writing, video games, theater, and meditation) as well as in situations characterized by boredom. They are also present in many professional fields and practices (e.g., education and teaching). Moreover, researchers and educators focus sometimes on only one state of consciousness (such as mind wandering) or only on attention, and do not question relationships with others (such as mindfulness or flow) or the links with intention, the different levels of consciousness involved and the changes in perception of time, self and space. Additionally, as we know that a state of consciousness rarely occurs alone or that it can have two forms (such as spontaneous and deliberate mind wandering), we propose a global approach allowing to grasp the stakes and perspectives of what we call attentional states of consciousness. Thus, to our knowledge, this is the first theoretical review highlighting the historical, empirical, theorical and conceptual relationships between creativity, attention, mind wandering, mindfulness and flow by offering concrete and empirical avenues and bases for reflection about educating for creativity and developing creative potential.
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INTRODUCTION

The aim of this literature review is to offer new perspectives and insights on the connection between states of consciousness and creativity. States (sometimes also called “contents”) of consciousness are generally qualified as “altered” or “modified,” and these terms appear here in quotations, to retain the vocabulary used in research. We, however, prefer to use the term “attentional states of consciousness” (or the more neutral “states of consciousness”) as we feel this term best encapsulates the main states of consciousness studied in this article, all of which are closely linked to the concept of attention.

Thus, initially, the definition of terms seems important to us. Ludwig (1966, p. 225) defines altered states of consciousness as “a sufficient deviation in subjective experience or psychological functioning from certain general norms for that individual during alert, waking consciousness.” Lubart et al. (2015, p. 123) define creativity as “the ability to produce a production that is both new and adapted to the context in which it occurs.” One new perspective could then be to harness this connection in educational settings as a means of increasing pupils’ creative potential, a product of distinct and interdependent resources (namely, specific aspects of intelligence, motivation, knowledge, personality, cognitive styles of affect, and physical and socio-cultural environmental contexts). This creative potential can be expressed in a particular task or area and to varying degrees (Lubart et al., 2013; Barbot et al., 2015). The individual may or may not be aware of their potential, a latent state which can be considered a part of human capital as well as a resource for society (Lubart et al., 2013). Runco (2004) believes creativity is present in all children, not just the smartest, and that it is important to identify each child’s potential for developing it. The aim of this article is specifically to review mechanisms and educational practices including mind wandering, mindfulness, flow, and creativity. We will begin by retracing the conceptual history of states of consciousness, then turn our focus to the theoretical and empirical relationships between states of consciousness and creativity, and will conclude by proposing educational avenues.



ATTENTIONAL STATES OF CONSCIOUSNESS AND CREATIVITY


A Historical, Empirical, Theoretical and Conceptual Perspective of States of Consciousness


Early Studies and Characterizations

One of the earliest appearances of the concept of altered states of consciousness as it is understood today dates back to the 1940s, when, in an article on amnesia, Paterson (1943) wondered about “the characteristics of fully conscious behavior” (p. 33) and discussed a “state of restricted consciousness” (p. 34). However, it wasn’t until the late 1950s and 1960s that the topic started eliciting broader interest among researchers. In 1959, Tauber and Green (1959) studied the altered states of consciousness induced by brain damage and sensory input deprivation, while Gill and Brenman (1959) studied the state of hypnosis as an altered state of consciousness. Dickes (1965) also studied the hypnoid state. Finally, while Paul (1966) studied the influence of hallucinogenic mushrooms and telepathy on patients suffering from altered states of consciousness with amnesia, Ludwig (1966) observed that the nature and function of altered states of consciousness “have been neither systematically explored nor adequately conceptualized” (p. 225). His article discusses the way in which altered states of consciousness are induced and explores their characteristics and functions. He notes a great diversity in the states of consciousness and the various ways they are induced, yet also acknowledges some common characteristics (Ludwig, 1966): modifications of thought (in the processes of concentration, attention, memory and judgment), a modification in perception of time and chronology, loss of control, change in emotional expression, change in body image, perceptual distortions (such as hallucinations, increased mental imagery, and hyperacuity), a change in the understanding or meaning of things, the emergence of a sense of ineffability (characterized by an inability to communicate the nature or essence of an experience), feelings of rejuvenation, and a hyper-suggestibility.

Finally, Ludwig (1966) divides these altered states of consciousness into two main types: (1) inappropriate expressions (linked to attempts to resolve emotional conflicts, to defense mechanisms in response to threatening situations, to a desire to escape responsibilities and internal tensions, to the manifestation of self-destructive tendencies, to the manifestation of organic lesions or neurophysiological disorders, or to an involuntary and potentially dangerous response to certain stimuli, such as drowsiness at the wheel); and (2) adaptive expressions (aimed at healing, acquiring new knowledge or experience, or simply socializing).



Toward a Science of Altered States of Consciousness

Building on Ludwig’s work, Silverman and Köhler (1968) suggested a new paradigm for the study of these states of consciousness, which emphasizes the characteristics of attentional response by differentiating between ordinary waking states and modified states of consciousness “in terms of patterns of physiological, sensory and perceptual responses” (p. 1214–1215). Conferences and conventions on the topic of states of consciousness also started to emerge around this time, including those organized by the American Association for Humanistic Psychology in 1969 and 1970 concerning the similarities and differences between altered states of consciousness reached via different methods (drugs, meditation, yoga, physical isolation, autogenic training, hypnotism, and feedback training) and the implications of altered states of consciousness for creativity and education (Fadiman, 1969).

The need to provide a concrete and solid scientific basis for the study of states of consciousness was also expressed by Tart (1972) who defined states of altered consciousness as “qualitative alteration in the overall pattern of mental functioning, such that the experiencer feels his consciousness is radically different from the ‘normal’ way it functions” (p. 94). Crombach (1974) proposed that altered states of consciousness should not be regarded as mental dysfunctions, while Silverman (1975–1976) emphasized that altered states of consciousness—including those studied in psychopathology—can have positive impacts on the people who experience them, such as people with schizophrenia, notably by bringing about a positive reorganization of the personality. This observation led Havens (1975), among others, to argue that the denomination “altered states of consciousness” is detrimental, inadequate, and should be replaced by a more appropriate term.

Moreover, Tart (1976) indicated that the terms “states of consciousness” and “altered states of consciousness” were “now generally used in such an ambiguous way as to be almost meaningless” (p. 51), with people using the first term “simply to mean what’s on their mind at any moment” (p. 51). He therefore considered it important to study the individual and their psychic patterns as well as their culture in order to be able to tap and develop “latent human potentials in altered states” (p. 63). Tart’s reasoning seemed to highlight the need for a differential science of altered states of consciousness that would study at once inter-individual, intra-individual and inter-group variations. In the 1960s, 70s and 80s, several intercultural and international projects were conducted on altered states of consciousness, in particular by Bourguignon (1965, 1966, 1973), Dittrich et al. (1985), Ward (1989), and Locke and Kelly (1985) who proposed a preliminary model for intercultural studies of states of consciousness (1985).



New Conceptualizations, New Measures

In the late twentieth century, researchers continued to develop new methods for the analysis of these states of consciousness (Van Quekelberghe et al., 1991; Frolov, 1994; Dittrich, 1998; Majerus et al., 2000; Moreira-Almeida and Lotufo-Neto, 2017). Dittrich et al. (1985) set up scales to measure altered states of consciousness, primarily focusing on three states of consciousness called “Oceanic Boundlessness, Dread of Ego-Dissolution, and Visionary Restructuralization” which were generally associated with the use of drugs such as marijuana and LSD. Dittrich (1998), followed by Studerus et al. (2010), also pointed out that altered states of consciousness represent an unusual and subjective experience that can be self-induced but can also spontaneously occur in daily life—even though they are seen by Western culture as abnormal and pathological. Tabatabaeian and Jennings (2018) further indicated that these states can be either natural or induced “by methods as varied as sensory deprivation, shamanic drumming, trance, meditation, endurance running, hallucinogen consumption, and even epileptic seizures” and “produce shared cognitive and behavioral effects, including hallucinations, out-of-body experiences, ego dissolution, enhanced imagery, and a distorted sense of time” (p. 1).

In addition, neurological studies on altered states of consciousness have pointed to the existence of a “default brain connectivity shaping brain areas [.] in a way that transcends levels of consciousness” (Boly et al., 2008, p. 119). Researchers reached this conclusion after examining “the spontaneous activity of the brain when it is devoid of attention-demanding tasks” (Guldenmund et al., 2012, p. 107) in situations such as coma or sleep. However, in an effort to better classify and understand states of consciousness and their origins, researchers have set out to develop more complete and complex taxonomies. Vaitl et al. (2005) published a review of the literature on the psychobiology of altered states of consciousness. They proposed a system of classification according to the origin of the alteration: spontaneously occurring (states of drowsiness, reverie, hypnagogic states, sleep and dream, and near-death experiences); physically and physiologically induced (extreme environmental conditions, starvation and diet, sexual activity and orgasm, respiratory maneuvers); psychologically induced (sensory deprivation, homogenization and overload, trance-induced by the rhythm by drums or dancing, relaxation, meditation, hypnosis, and biofeedback); disease-induced (psychotic disorders, coma and vegetative state, and epilepsy) and pharmacologically induced. The authors observed that spontaneously occurring alterations cause changes in cortical levels and “are transient in nature and immediately vanish when the central arousal system returns to normal levels either by voluntary control, biological rhythms (sleep-wake cycles), or resuscitation” (Vaitl et al., 2005, p. 102). The researchers went on to point out that physically and physiologically induced alterations exert “a strong influence on brain functions” and that, in such cases, “subjective experiences may differ considerably according to the deficits or surpluses in energy supply to the brain” (ibid., p. 105). Furthermore, they noted that altered states of consciousness are “obviously related to alterations of those brain systems responsible for the regulation of consciousness, arousal, and selective attention” (2005, p. 115), specifically the prefrontal, orbitofrontal, anterior cingulate and parietal cortices, as well as the cerebellum, the striatum and the thalamus.

Finally, Dumas et al. (2017) proposed four dimensions of alteration of consciousness: content, quality, mode and level. They define content as “what the experience represents” and specify that may be inaccurate or impossible. Quality refers to the perception of things, for example, “people suffering from derealization or depression perceive the content of the world exactly like healthy people, but the quality of the world—its affective and cognitive content—is transformed.” Mode corresponds to “the way in which the subject relates to their content of consciousness” (p. 4), for example, when an individual judges what they perceive as real or unreal. Usually it is the last dimension, the level of consciousness that is brought to light in the realm of creativity. However, it should be stressed that people who experience delusions (doubts about perceptions and reality) show elevated levels of creativity (Fink et al., 2014). That is why the links between creativity and psychopathology merit consideration.



Contents of Consciousness, Neurotransmitters, Psychopathology and Creativity

According to Carson (2011, p. 144), connections between psychopathology and highly creative individuals can be attributed to genetic factors influencing dopamine (a neurotransmitter which plays a role in particular in attitudes of seeking pleasure and curiosity) and serotonin (a neurotransmitter which plays a role in inhibition, mood regulation and aggressiveness, and which regulates the effects of dopamine) in “the prefrontal and subcortical brain” which “may predispose certain people to experience altered mental states that provide access to—and interest in—associational material typically filtered out of conscious awareness during normal waking states. “Khalil et al. (2019) point to substantial and growing evidence of a close link between the development of creativity and a number of brain diseases.

However, Abraham (2018) indicates that people don’t always recognize themselves as creative, and this is especially true of children and people with psychiatric disorders. Thus, certain people under certain conditions may be unable to communicate the product of their creation orally or to explain the exact flow of their thoughts. This is notably one of the debates surrounding creative process research. Wallas (1926) saw the creative process as consisting of four stages: “preparation” which entails a search for information; “incubation,” wherein the person does not “consciously think about the problem”; “illumination,” wherein the individual makes the connection between ideas; and finally, “verification” (p. 52). However, this model is controversial: no specific evidence supports the strict division into four stages (Lubart, 2001) and many questions remain, such as “the level of conscious and unconscious processing at all stages” when “most aspects of information processing are unconscious […] at all stages of the creative process” (Abraham, 2018, p. 63).

It is also worth noting that drug use can cause inhibition deficits which prevent individuals from filtering out irrelevant information. These deficits are naturally found in the brain function of people with psychopathological disorders and altered states of consciousness. This is in line with the conclusions of Carson (2011) who theorized a shared vulnerability model of psychopathology and creativity which is particularly relevant as pertains to altered states of consciousness. Moreover, it is interesting to note the evolution in Carson’s (2011) terminology relating to states of consciousness. She initially uses the expression “altered states of consciousness,” which she subsequently replaces by “disinhibited states of consciousness” before ultimately abandoning both expressions to speak today of “contents of consciousness.” Moreover, Aru et al. (2019) offered to pair states and contents of consciousness. The connotation of the terms has thus been changed by removing the negatively connotated term “altered.” Usually, these states of consciousness are qualified as “modified” and often refer to a loss of “the notion of self, space and time” associated with emotional shocks or taking drugs and the induction of “trance or meditation [or an] ecstatic state” (Sender, 2018). These modified states of consciousness, which exert an influence in particular on the appearance or disappearance of beta, theta and delta brain waves, are sometimes used for therapeutic purposes (Mishara and Schwartz, 2011; Srinivasan, 2015) and have concrete links with the creative process.




Relations Between States of Consciousness and Creativity


History and General Overview

Alongside studies on states of consciousness and creativity, researchers have begun to focus specifically on the links between altered states of consciousness and creativity. As with initial research on creativity, this offshoot developed out of scientific interest in the phenomenon of geniuses. In his book on human faculties, Galton (1883) defines the ideation process of geniuses as occurring in an “antechamber of consciousness” (p. 203). Poincaré (1908) also acknowledges this intervention of unconscious processes in invention and creation: “the role of this unconscious work in mathematical invention seems to me indisputable” (p. 11, personal translation). Researchers would further investigate these topics in the following decades. Brain (1948) writes that “the most remarkable feature of the creations of genius is the extent to which they arise independently of the conscious mind” (p. 14). Two decades later, Krippner (1965) would specifically formulate the idea that “altered states of consciousness may prove effective in fostering the creative act because creativity is basically preverbal and unconscious in origin” (p. 149) and that “other forms of altered consciousness are worthy of serious study if the act of human creation is to be better understood” (Krippner, 1968, p. 65).

Krippner et al. (1972) have contended that “the creative person’s originality derives, in part, from his ability to perceive the world differently than do other persons” and that creative people “also have confidence in the validity of their perceptions” (p. 203). They also argue that “many creative persons enter and emerge from various non-ordinary realities with very little effort” (p. 204), that “most creative persons accomplish a larger amount of work than others during the same amount of time” and that this is probably due to a distortion in the perception of time (p. 208). They stress that “as the gifted person attempts to experience non-ordinary reality for creative purposes, he may be tempted to utilize short-cuts for attaining temporary insights” such as the use of psychedelic drugs (p. 226). Tasman (1976) has discussed the relationships between creativity, creative process, cognitive styles and altered states of consciousness. Martindale (1977) has in turn explored the differences between individuals in the creative process by studying electroencephalographies (EEG) of creative and non-creative people. He notes in particular that “uncreative people tend to show alpha blocking on all types of cognitive tasks, while creative people tend to be differentially reactive” (p. 69). In addition, Gordon and Poze (1981) have noted that people create particular environments to bring out creativity (p. 2) and that it would be interesting to deepen analyses on “the physiological effect of moving from conscious to subconscious and back in the course of creating an imaginative analogy” (p. 9) in order to better understand the creative process in the brain. Indeed, the 1980s marked the beginning of larger-scale physiological studies using EEG. Thus, new hypotheses began to emerge, from the possibility of endorphin (a neuropeptide) involvement in altered states of consciousness (Henry, 1982) to the use of hypnosis to enhance creativity (Raikov, 1983). Shaw and Conway (1990) studied unconscious processes and the perception of tacit information by creative individuals and found that more creative people use “more non-conscious clues and non-consciously primed solutions” and that these tacit information perception processes were also found in gifted people with attention deficit hyperactivity disorder (Shaw, 1992). Finally, researchers have proposed a quantum physics model involving the notions of creativity and conscious and non-conscious perception (McCarthy, 1993). Whence the importance—indeed the necessity—of studying links between, on the one hand, attention and memory (both of which often function unusually in modified states of consciousness) and, on the other, creativity and modified states of consciousness.



Attention, Memory and Creativity


Attention

Attention can be defined as “the set of mechanisms that allow us to select information and its processing steps” (Dehaene, 2014, personal translation). Several types of attention have been identified (Tremolada et al., 2019): focused attention, or the ability “to focus actively on one thing without being distracted by other stimuli” (p. 2); sustained attention, or the ability to “maintain concentrated attention over prolonged periods of time” (p. 2); divided or shared attention, the ability to “[pay] attention to a number of things or events at once” (p. 8); selective attention, which entails “not only the ability to direct attention toward single events and stimuli, but also to redirect attentional focus according to current demands of a situation” (p. 9); open monitoring attention, or “non-reactively monitoring the content of experience from moment to moment,” whether emotions, thoughts or perceptions (Lutz et al., 2008, p. 163); and finally, alternating attention (or attention switching), the ability to “[shift] back and forth between multiple tasks, operations, or mental sets” (Miyake et al., 2000, p. 55).

Later, Vartanian (2019) has shed light on the relationships between creativity, defocused attention, flexible cognitive control, and flexible variation of the focus of attention in relation to task demands. He points out that elusive attention, which “allows irrelevant information to enter consciousness,” is associated with better scores in tests of “real-world creativity” (2019, p. 161) and that flexible attention is associated with better divergent thinking scores. He therefore concludes that “different types of creativity can be associated with different types of attention” (2019, p. 161). Lin et al. (2013) also conclude that two forms of creativity (divergent thinking and insightful problem solving) “relate differently to two modes of attention” (p. 96). This might explain why various states of consciousness that seem to be in opposition—such as mindfulness, flow, and mind wandering—are linked to creativity, as they refer to different levels of consciousness and different types of attention based on different situations and contexts. Thus, one might say that: mindfulness is mainly based on a sustained open monitoring attention; flow on a sustained focused attention; and mind wandering on an absence of attention to the environment, an inability to maintain attention on the current activity, inattention, or even a defocused mode of attention “allowing irrelevant information to be noticed and processed” (von Hecker and Meiser, 2005, p. 456) and “in which attentional resources during encoding are more evenly distributed across all aspects of a stimulus” (von Hecker and Meiser, 2005, p. 457). Whereas both mindfulness and flow usually result from endogenous attention—i.e., the person initially intentionally directs their attention to their phenomenological experience or to a specific task (Hagège, 2019)—mind wandering fundamentally consists in an exogenous attention, meaning the subject does not choose what their attention is going to fall on. Moreover, albeit numerous specific techniques of meditation for developing mindfulness exist (Hagège, 2019); flow and mind wandering are more ordinary and easily reached states of consciousness. Mindfulness has been considered as a control mechanism whereas flow is uncontrolled and involves automatic processing of outside information (Resodys, 2010). The two cannot be experienced simultaneously (Sheldon et al., 2015) and may have antagonistic health outcomes (Hagège, 2019).

Carruthers’ literature review (2016) on creativity and attention highlights the body of research linking these two notions and specifically notes that creative individuals have “defocused attention that enables their ability to produce original responses” (p. 74) but that they also use this diffuse attention for the “successful production of creative ideas and solutions” (p. 79). This can also be confirmed during the creative process when, during “the generative stage of problem solving, the creative individual uses defocused, broad attention to search for clues, but when the solution begins to become clear, narrow attention is used to define and organize the idea” (p. 79). This idea is also taken up by White and Shah (2006) who explain that creative production is related to “both the ability to diffuse attention and generate ideas, and the ability to focus attention and work within certain constraints” (p. 1128). Zabelina (2018) argues in the same vein that “leaky attention may help individuals to take into consideration nominally irrelevant information, and integrate it with relevant information to create new ideas” (p. 174). She also states that “divergent thinking is linked with flexible attention, potentially driven by the ability to focus, inhibit, and switch attention, while creative achievement is linked with leaky attention” and that “creativity as measured by surveying people’s real-life creative accomplishments, on the other hand, is linked with leaky attention” (2018, p. 174). This could explain why people with attention deficit hyperactivity disorder (ADHD) score better on divergent thinking and daily living tests (Carruthers, 2016, p. 80–81; White and Shah, 2006, p. 1128). ADHD is notably “associated with a wandering pattern of the mind” at the cognitive level (Carson, 2019, p. 304). Thus, “defocused processing of non-task-related information during creative tasks can activate unusual associations, resulting in original combinations of information” (Boot et al., 2017). This has led some researchers to speak of a “creative advantage” in people with ADHD (Beaven, 2012, p. 3).

In addition, Carruthers et al. (2018) carried out a study of one hundred adults in which they found no consistent relationship between creativity and attention apart from that between self-reported concentration and divergent thinking. This notion of concentration associated with creativity may explain the results observed in creativity tests on people with autism, who demonstrate an ability to reach the state of flow regularly in the pursuit of a specific interest (Milton, 2017). Narzisi and Muccio (2021, p. 1), also noticed that autistic people may be predisposed to a state of “consciousness that consists of being aware of and attentive to what is occurring in the present moment.” This could be attributed to an “extremely narrow focus of attention” (Lyons and Fitzgeral, 2013, p. 773) as well as a “reduced self-awareness” associated with a “right hemisphere dysfunction” which “might be advantageous in the development of special talents” (Lyons and Fitzgeral, 2013, p. 777) but also in the development of divergent thinking (Takeuchi et al., 2014; Best et al., 2015) due to a capacity for systemization (the ability to analyze the variables of a system, deduce the underlying rules and build systems) (Baron-Cohen, 2002). The results from a Swedish population studied over a forty-year period showed that “individuals with bipolar disorder and healthy siblings of people with schizophrenia or bipolar disorder were overrepresented in creative professions” (Kyaga et al., 2011). The study led researchers to establish an “association between creative professions and first-degree relatives of patients with schizophrenia, bipolar disorder, anorexia nervosa, and for siblings of patients with autism” (Kyaga et al., 2013, p. 83).

However, recent studies regarding mind wandering and the spectrum of schizophrenia seem contradictory (Shin et al., 2015; Chen et al., 2019). Indeed, divergent thinking deficits (Nemoto et al., 2005; Rodrigue and Perkins, 2012) could be explained by the fact that “the manner in which cognitive subprocesses interact during authentic creative production” (Boldt, 2019, p. 2) is not taken into account in creativity tests. This may be because “an individual [can] sequence the subprocesses for creativity in several different ways” (Lubart, 2001, p. 304), making them difficult to assess. Similarly, some results from people with bipolar disorder do not show better creativity, but rather more homogeneous levels of creativity (Johnson et al., 2015), though in certain samples of the population—especially among eminently creative personalities—“bipolar disorder is clearly over-represented” (Johnson et al., 2012, p. 4). These findings could also be explained by the fact that the standardized tests were designed for people without psychopathological disorders who may have different cognitive bases and functioning.



Memory

Although “creativity and memory are typically considered opposite processes in psychology and contemporary culture” (Glăveanu and Wagoner, 2015, p. 67), memory, like attention, is linked to learning and creativity (Lussier et al., 2018). Stein, 1989 has underlined the positive and negative effects of memory on creativity while questioning the way in which individuals transfer their old knowledge to new problems. He notes that “people may enhance the creative transfer of knowledge during learning by imagining appropriate applications of the information that is being studied” (1989, p. 175). These observations were confirmed more recently by an MRI study (Beaty et al., 2018) which highlighted the involvement of core network regions (especially hippocampus) in “episodic retrieval, future simulation, and divergent thinking.” In a systematic review, Remoli and Santos (2017) conclude that the relationships between memory and creativity are modified according to the tasks studied and that the degree of use of working memory can either improve or, on the contrary, hinder creativity. The influence of working memory has notably been studied by Furley and Memmert (2015) in the context of sports. Finally, a recent Swiss study found that the type of education provided (Montessori and traditional in this case) has a definite effect on semantic memory—“knowledge of objects, facts, and concepts, as well as words and their meaning,” (Garrard et al., 1997)—and on higher cognitive functions such as creative thinking (Denervaud et al., 2021), hence the importance of organizing new teaching practices and questioning the relationships between states of consciousness and memory. As early as 2010, the positive effects of mindfulness meditation on working memory were initially highlighted (Zeidan et al., 2010) and then subsequently confirmed (Mrazek et al., 2013; Håkansson et al., 2017; Basso et al., 2019; Jha et al., 2019). Given that mindfulness meditation decreases stress, which has a negative impact on memory, the regular practice of mindfulness meditation can improve memory (Ngô, 2013; Botha et al., 2015; Bulzacka et al., 2018; Russell-Williams et al., 2018). Indeed, it may also improve visual (Youngs et al., 2021) and verbal memory (Lueke and Lueke, 2019).

In addition, although mind wandering can usually be associated with negative consequences in the minds of the general public, some researchers have contestes this assumption, particularly concerning working memory as a function of attentional situations or stress (Levinson et al., 2012; McVay et al., 2013; Mooneyham and Schooler, 2013; Rummel and Boywitt, 2014; Zavagnin et al., 2014; Banks and Boals, 2017; Robison and Unsworth, 2017; Varao-Sousa et al., 2018; Voss et al., 2018; Meier, 2019; Frick et al., 2020; Goller et al., 2020; Iglesias-Parro et al., 2020; Peterson and Wissman, 2020; Soemer and Schiefele, 2020; Blondé et al., 2022). Finally, although there have been very few studies on flow and memory (Hancock, 2015; Katahira et al., 2018), Mihaly Csikszentmihalyi specifies that “all forms of mental flow depend on memory, either directly or indirectly” (1990, p. 121).”




Attentional States of Consciousness and Creativity


Concepts and Definitions

The scientific literature describes several states of consciousness as “modified” or “altered,” whether by activities or substances, or as a result of brain characteristics: hypnagogia, mind wandering, dreaming, psychosis, mindfulness, flow, hypnosis, coma, sleepwalking, anesthesia, and sleep. Each of these entails an influence on the perception of time, space and self (the ego). Psychedelic states resulting from drug use as well as innate or induced hallucinatory states will not be discussed here. Hypnagogia is a “state of consciousness between wakefulness and sleep” which “provides a palette where conscious awareness intertwines with dream images” and is therefore conducive to artistic creation (Linton, 2015, p. 98). Linton (2015) explains using this state for his production work and notes that this state “entails a loss of ego, transformation of perception, and alterations to time and space that feel like entering into a stream of sensations being perceived at once” (2015, p. 98).

About modes of creativity, Dietrich (2015) has posited three: “deliberate” mode, “spontaneous” mode and “flow” (2015, p. 10–11) and that “we can now attempt to explain the boosting of some kinds of creative thoughts in certain kinds of states of consciousness (note the italics), most notably mind wandering, dreaming, meditation, flow, and LSD (long slow distance) running” (2015, p. 150). The “spontaneous mode” could refer to mind wandering and the “deliberate” mode to mindfulness; flow, however, can be considered a specific state of consciousness.

First, Mihály Csíkszentmihályi refers to flow as “the state in which people are so involved in an activity that nothing else seems to matter; the experience itself is so enjoyable that people will do it even at great cost, for the sheer sake of doing it” (1990, p. 4). He (Csíkszentmihályi, 1990) describes four dimensions of flow: cognitive absorption, altered perception of time, lack of self-concern, and well-being. The concept of cognitive absorption (Agarwal and Karahanna, 2000) is defined as “a state of deep involvement” composed of five dimensions: “temporal dissociation,” “targeted immersion” in the task, “increased pleasure,” and feelings of “control” and “curiosity.” It has been studied particularly in the context of serious games and digital tools, as well as in music and sports (Aherne et al., 2011). Csíkszentmihályi (2006) also explains that flow is an integral part of creativity and that it causes a state of consciousness where “consciousness and action are intimately mixed” (p. 111), where “the image of the self has less importance” and where “the notion of time changes” (p. 112). States of consciousness experienced in the acting professions (comedy, theater, dramatic arts, etc.) can also be considered altered states of consciousness (Scheiffele, 2001) as can psychodramas; indeed, these states of consciousness “echo a large part of what Mihály Csíkszentmihályi described as flow” (Scheiffele, 2013, p. 20).

Secondly, mind wandering can also be considered a state of consciousness. It is defined as “a common everyday experience in which attention becomes disengaged from the immediate external environment and focused on internal trains of thought” (Schooler et al., p.1). Mind wandering can thus cause mental time travel (Ye et al., 2014) and can be spontaneous or deliberate (Seli et al., 2015; Vannucci and Chiorri, 2018).

Finally, Shapiro (1983) asserts that meditation can be considered “as an altered state of consciousness” (p. 76). She states that individuals have reported “vivid visual experiences, feelings of paranoia, feelings of being ‘turned on,’ dreamlike experiences, temporary loss of orientation in time, or space, primary-process perceptual distortions” (1983, p. 69–70) during meditation experiences, and that the “intensification and change of consciousness” were among the factors replicated in some experiments (1983, p. 71). These changes in consciousness could indicate a state of mindfulness and are consistent with Sedlmeier’s (2018) statements on Western mindfulness meditation and the profound changes in the state of consciousness induced by meditation. Jon Kabat-Zinn (2003) defines mindfulness as “the awareness that emerges through paying attention on purpose, in the present moment, and non-judgmentally to the unfolding of experience moment by moment” (2003, p. 145). Mindfulness is generally defined as a trait, an outcome to be expected, a process or a mode of consciousness that can be achieved through meditation. On the other hand, we can define meditation “as a form of training of the mind which allows in particular to develop attention and vigilance, but also qualities such as calm, compassion, benevolence and discernment” (Nedelcu and Grégoire, 2016, p. 46).



Empirical Relationships Between Flow, Mindfulness, Mind Wandering and Creativity

Recently, researchers have started to investigate the links between creativity and attentional states of consciousness—i.e., mindfulness, flow and mind wandering.


Mindfulness

With reference to mindfulness, we now know that different kinds of meditation have different effects on creativity. Colzato et al. (2012) have found that open monitoring meditation improves divergent thinking and that focused-attention meditation improves convergent thinking. Moreover, prior meditation experience has been shown to modulate both performance and strategy, especially in regard to open monitoring meditation and the insight strategy used by people with meditation experience (Colzato et al., 2014). This suggests that the type of meditation practiced is significant, as two different types can have opposite effects, and that the effects of meditation on creativity vary depending on program length (Capurso et al., 2014; Lippelt et al., 2014). These results are consistent with those obtained by Berkovich-Ohana et al. (2017) who found that people who had practiced more than 1000 h of meditation scored better on divergent thinking tests (flexibility and fluency). In contrast, Ding et al. (2014) found that short-term integrative body-mind training (30 min per day for 7 days) improved divergent thinking scores and that a short-term (5-h) meditation program was more effective than relaxation in activating the eureka effect (understanding something suddenly that was previously incomprehensible) (Ding et al., 2015a). Ding et al. (2015b) also concluded that personality and mood predict individual variation in the effects of meditation on creativity. It is also worth noting that listening to pre-recorded open monitoring meditation can improve divergent thinking, even though such meditations are not led by a live instructor (Poure, 2016). Drawing on the five facets of mindfulness developed by Baer et al. (2006)—describing, acting with awareness, non-judging of inner experience, non-reactivity to inner experience and observing—Baas et al. (2014) state that only the ability to observe and attend to various stimuli can improve creativity without other skills, i.e., acting with awareness and acceptance without judgment. Horan (2009) postulates that meditation improves creative incubation and illumination via transcendence and integration.

More recently, Lebuda et al. (2016) conducted a meta-analysis of the mindfulness–creativity empirically fed link, indicating that the link between creativity and mindfulness is at the little-c creativity level (“creativity of daily life,” see Kaufman and Beghetto, 2009) with a small-to-medium effect size (Figure 1). They noticed that the main link between creativity and mindfulness is about open monitoring meditation and divergent thinking by enhancing working memory, originality, cognitive flexibility and the ability to switch perspective, and by reducing fear of judgment and responding in a non-habitual fashion. These strong links led Henriksen et al. (2021) to explore the implications for teaching and learning settings and to call for further study, given the lack of educational literature on the subject. It is also worth noting that some teachers have started incorporating mindfulness skills into new educational digital programs even though they don’t always assess them (Butler et al., 2016). Finally, Prochazkova and Hommel (2020) made a review about meditation-induced altered states of consciousness and creativity in which they studied behavioral and neural evidences.
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FIGURE 1. Model of the link between mindfulness and creativity. Schematization from Lebuda et al. (2016).




Flow

In contrast to the paucity of literature on mindfulness and creativity, a substantial amount of literature exists on the connections between flow and creativity in educational settings. Hsiao et al. (2014) have studied how traditional instruction and instruction using digital games can increase creativity, manual skills and the appearance of flow experiences compared to traditional instruction, as students in the digital environment are actively involved in acquiring knowledge and resolving tasks. These results are consistent with Dawoud et al. (2015) who observed that flow mediates the relationship between the interactivity of computer-aided design and creative behavior in architecture design students. Yeh and Lin (2018) have also studied the influence of digital games on creativity among secondary school pupils. In particular, they note that implementing achievement goals during digital creativity game-playing enhances the level of mastery experience through the attainment of flow which enhances self-efficacy and self-determination. Yeh et al. (2019) confirmed these results in another game-based learning experience which was found to enhance mindful learning experience, flow experience, self-efficacy, and mastery experience during creativity. All these results on digital tools and environment are consistent with Yang et al. (2018) who found that people in an immersive virtual reality environment achieve higher-quality creative products than people in a traditional digital-free environment. Yang et al. (2019) confirmed these findings, also noting that virtual reality environments gave rise to a significant correlation between (1) the individual creativity level and the state of flow, and (2) the state of flow and the quality of the creative product. Flow-creativity has also been studied in artistic fields. MacDonald et al. (2016) have studied group flow, creativity and music among university students and found that when flow levels increased, creativity levels increased as well. Landau and Limb (2017) have described the correlations between flow, musical improvisation and musical creativity and call for musical improvisation in the classroom as a means of fostering students’ creativity.

Thus, flow and creativity can be studied both in individuals and in groups. Sawyer (2015) has established conditions for group flow: group goals, close listening, complete concentration, being in control, blending egos, equal participation, knowing team mates, good communication, and being progress-oriented. Duncan and West (2018) have also studied group flow and called for more studies in higher education and business settings. Primus and Sonnenburg (2018) studied group and individual flow experiences in design thinking fields using Lego Serious Play and found that in co-creative settings, group flow experience and individual flow experience are strongly associated. Chilton (2013) worked in art therapy classrooms and noticed that art therapy is a whole brain activity which activate flow state and how it would be important to encourage research in this creative art experience. Gardiner (2017) has also studied educational settings and links between playwriting pedagogy, creativity and flow. He notes the importance of enhancing levels of engagement in the classroom by encouraging flow experiences, and also calls for a paradigm shift for teachers who may feel inadequate and dissatisfaction at the end of the creative activity and kill students’ motivation. Mihelič and Aleksič (2017) studied graduate students and found that satisfaction with work-life balance increases flow experience which in turn fosters individual creativity. This means that employers seeking to increase employees’ creativity should take care to offer them a healthy working environment.



Mind Wandering

Mind wandering is characterized by an attentional disengagement from one’s environment (Danckert, 2018) and is fostered by boredom. Research about mind wandering-creativity links goes back several decades. Schubert (1977, 1978) reflected on different aspects of boredom and creativity for psychiatry patients. College students studied by Harris (2000) reported opportunities for thought (44 out of 131), relaxation (29 out of 131) and increasing levels of creativity (7 out of 131) during mind wandering. Harris observed that boredom proneness was positively correlated with mood monitoring, which is itself correlated with neuroticism, which is in turn correlated with creativity (Perkins et al., 2015). This seems to be consistent with Gasper and Middlewood (2014) who note that those students who experienced elation and boredom engaged in more associative thought than those who experienced distress and relaxation. Bench and Lench (2013) posit boredom as a discrete functional emotion and a valuable adaptive function, driving people to seek out new goals and experiences; they also call for further experimental boredom research. Moreover, Mann and Cadman (2014) tried to dissociate the effects of mind wandering on creativity during a given activity. They found that boring reading and writing tasks increased both the number of creative answers and the level of creativity in terms of usefulness compared to a control group. Thus, they concluded that boredom can be a strength and should be encouraged in education, work and leisure settings. Finally, Pachai et al. (2016) reviewed all experimental studies of mind wandering in education and proposed methods to alleviate mind wandering in the classroom, despite its positive influence on creativity.

These links between creativity and mind wandering can be explained by the fact that mind wandering facilitates creative incubation, which is consistent with Baird et al. (2012) and Tan et al. (2015) who studied the phenomenon in college students. Dijksterhuis and Meurs (2006) had already sought to highlight the relationship between creativity, incubation and the unconscious mind, and found that, in a creative task, conscious thoughts lead to more convergent answers whereas unconscious thoughts lead to more divergent answers. This is consistent with Preiss and Cosmelli (2017) who interviewed four Chilean poets and called them “mindful mind wanderers.” They noted that the poets went through four steps during their creative process, including the development of trust during the incubation phase. This mindful mind wandering may be understood as task-related mind wandering and may be considered a cognition resource. This idea may temper the results from Randall et al. (2014) who found that an increase in mind wandering was generally associated with decreases in task performance, whereas an increase in task-related thoughts was associated with increased performance. Christoff et al. (2016) consider mind wandering to be part of the spontaneous-thought processes, alongside dreaming and creative thinking, and suggest that it can be spontaneous, automatically constrained or deliberately constrained. Fox and Beaty (2019) explain that “conceptualizations of creative thinking can be applied with only minor modifications to mind wandering” (p. 128) and that anyone can be creative. They argue that mind wandering, like creative thinking, requires a generative phase of thoughts and an evaluative phase. The first phase makes “the production of novel ideas” easier and the second phase enables “the assessment of their usefulness” (Ellamil et al., 2012, p. 17783). While the first phase is associated with medial temporal lobe regions, the second is associated with insular, rostrolateral, temporopolar cortex and default and executive network areas (Ellamil et al., 2012). These processes have been studied, for example, in performance artists (Thomson and Jaque, 2017) within the framework of consciousness (Ahn and van Swol, 2021).

However, Preiss et al. (2019) have tempered these assertions about mind wandering and creative thinking with their observation that mind wandering can have a positive effect on creativity only in people with high attention spans and high metacognition. Wu and Hao (2020) have also stressed that creative ideation requires attention and that it is essential to inhibit interference of old ideas and external stimuli. Moreover, Yamaoka and Yukawa (2020) have shown that more extensive mind wandering correlates to greater divergent thinking but poorer mental health. Furthermore, since mind wandering can foster creativity but hinder productivity (Brishtel et al., 2020), educators may want to create new tools or teaching methods to reduce it (Szpunar et al., 2013) or redirect it (Szpunar, 2017). Beghetto and Schuh (2020) offer suggestions to allow teachers to appeal to imaginative mind wandering for creative learning outcomes (2020, p. 264). We thus see the value in working both on students’ attentional and metacognitive skills but also on their mental health with other tools such as meditation, in order to foster different states of consciousness (like mindfulness).



Reconciling Mindfulness, Flow and Mind Wandering

Thus, some scientific literature already exists on the individual links between these attentional states of consciousness and creativity, but also on the complementarities and oppositions between attentional states. While they can all be considered beneficial states of consciousness and are associated with positive elements in the scientific literature (i.e., creativity, cognitive flexibility, problem solving), obvious differences emerge and suggest that these states might be incompatible with one another. This has led researchers to study the contradictions, similarities and interactions between the different states. Dust (2015) points out that although “people engage in mind wandering [.] for the majority of their day” and while it generally allows for the association and emergence of ideas, mindfulness and flow are particularly valuable in the workplace in that mindfulness facilitates “higher performance by being aware of external stimuli” and flow by “blocking out external stimuli” (p. 610). Moreover, the default mode network, defined as a “network of interacting brain regions that is active when a person is not focused on the outside world” (Voelcker-Rehage et al., 2016, p. 63), such as during mind wandering, is reduced during meditation (Garrison et al., 2015; Voelcker-Rehage et al., 2016; Ramírez-Barrantes et al., 2019; Feruglio et al., 2021). The default mode network is involved in internal mentation, understood as “the introspective and adaptive mental activities in which humans spontaneously and deliberately engage in everyday” (Andrews-Hanna, 2012, p. 251).

Other studies have shown that mindfulness practices can enhance the state of flow in sports (Kaufman et al., 2009; Aherne et al., 2011; Thienot et al., 2014; Junot and Paquet, 2016). Yet contrasting research (Sheldon et al., 2015) has shown that “boosting a person’s ability to remain mindful during an activity might actually undermine their ability to get absorbed in that activity” (2015, p. 281), while also emphasizing that mindfulness and flow can “come and go in potentially rapid succession” and “take place quite often within a particular period of time” (2015, p. 281). This observation is aligned with the conclusions of other researchers (Vago and Zeidan, 2016) who explain that mindfulness and mind wandering may arise according to the “specified demands of the situation” (2016, p. 96).

Thus, these three different states of consciousness can be complementary, antagonistic and/or successive in various activities. Mrazek et al. (2012) have carried out several studies on mind wandering and mindfulness to “clarify the opposition between the constructs of mindfulness and mind wandering” and the results confirm their “opposing relationship.” In addition, studies have highlighted the concrete opposition between mind wandering and mindfulness by demonstrating the effectiveness of mindfulness training in reducing mind wandering (Mrazek et al., 2013, 2014; Rahl et al., 2017). Schooler and his team tried to strike a balance between mind wandering and mindfulness. They ultimately concluded that mind wandering shouldn’t be devalued because it can “offer some unique benefits” (Schooler et al., 2014, p. 2). In addition, Agnoli et al. (2018, p. 41) have highlighted the fact that “mind wandering and mindfulness dimensions predicted creative behavior both alone and in combination, suggesting a complex interdependence between these two mental states within the creative thinking process.” Baird et al. (2012) state that “engaging in simple external tasks that allow the mind to wander may facilitate creative problem solving” and thus facilitate the creative incubation stage (p. 1117). Moreover, Henriksen et al. (2020) underline that mindfulness and mind wandering can enhance each other toward creativity. This article underlines that even if the literature on mindfulness and mind wandering generally places the two states in opposition—each characterized by different neural correlates—this extensive reflection on the relationships between these states of consciousness and their links to creativity has moved the lines and led us to reconsider these oppositional states as existing in complementarity and sometimes simultaneity, as in the case of mindful mind wandering (Preiss and Cosmelli, 2017).

Taken together, this data shows that various attentional states (or contents) of consciousness can be thought of as normal states of consciousness, and that they are strongly tied to creativity. More empirical studies are needed to get a better picture of the link between attentional states of consciousness and creativity, especially in educational settings. Regardless, we can conclude from our analysis that the debate should not be about supporting certain states of consciousness and hindering others, but rather about how we arrange, support, prompt and use all of them in educational settings.






Toward a New Era of Creativity Education Based on the Attentional States of Consciousness?


How Education for Creativity Has Evolved Over the Last Several Decades

As early as the 1950s and 1960s, researchers began to explore the issue of education for creativity in schools (especially among gifted children). Although initially creativity was studied almost exclusively in the field of psychology, its pertinence to pedagogical sciences was quickly established. As early as 1962, Torrance (1962) questioned traditional education by making adjustments to the roles of teachers and school directors, such as the establishment of new training programs, the modification of school curriculum and its objectives, the use of new materials and methods, the implementation of new assessments and a modification of teacher-student relations. Torrance (1959) also highlighted the blockages which he felt prevented creativity from developing, namely: “premature attempts to eliminate or reduce children’s imagination,” “restrictions on curiosity,” an “overemphasis on sex roles” (p. 313), an overemphasis on winning rather than facing setbacks or frustrations, induction of fear and shyness in children by test administrators, and an emphasis on verbal skills instead of problem solving. There are dozens of different programs aimed at encouraging creativity in school, each one focused on specific skills: problem solving, imagination, decision making, cognitive flexibility, emotional control, metacognition, and so on. By the same token, there are a multitude of ways to discourage creativity in education, such as “perpetuating the idea that there is only one correct way to accomplish a task and that there is one and only one correct answer to each question,” “cultivating unconditional submission to, and preferably fear of authority,” “insisting on sticking to the lesson plan at all costs,” “promoting belief in the compartmentalization of knowledge,” “discouraging curiosity” or “promoting beliefs that are antithetical to the development of creative thinking” (Nickerson, 2010, p. 1–3).

Some programs are techniques to be applied whereas others are essentially teaching resources (Cropley, 2003, p. 142–143). However, for Cropley, holistic approaches are an essential part of in education for creativity and these approaches must take into account all aspects of the individual: the person’s creative potential, their psychological characteristics and their environment (2003, p. 144–145). He therefore proposes changes to the educational environment and classroom practices that target students’ cognitive, personality and motivational aspects by setting up an active pedagogy and by offering, among other things, varied educational material, pleasant and non-stress-inducing activities, increased student autonomy and a serene working atmosphere (2003, p. 150). Cropley (2003) also stresses the importance of encouraging creativity (and therefore innovation) in higher education due to economic globalization and global economic competition. He proposes changing eligibility criteria, modifying teaching methods, reducing excessive specialization of students, redefining the teacher’s role, modifying assessments, allowing students to be more independent in learning, developing problem-based learning and encouraging distance learning (2003, p. 165–173). One challenge facing educators today is teaching creativity in “an era of content and accountability standards” (Baer and Garrett, 2010, p. 6). Kaufman and Beghetto (2010) list some twenty ideas they consider essential for making school and creativity compatible. These include: using technology, knowing the myths and misconceptions of creativity, encouraging intrinsic motivation, recognizing the importance of daily creativity, creating a caring environment, integrating creativity into all school subjects, and providing better training for teachers.



Why a State of Consciousness-Based Creative Education Should Be Considered a Serious Option: Pedagogical and Neuroscientific Insights

All these pedagogical considerations are based on neuroscientific data which shows the value of this new educational path. First, Piirto (2010) focuses on attitudes and processes, and recommends, for example, encouraging risk-taking, self-discipline, group trust, ambiguity tolerance, and fostering student ingenuity through certain types of exercises (e.g., meditation, drawing, and attentive listening) that facilitate the stages of the creative process: inspiration, ideation, incubation, imagination, visualization, intuition, improvisations. These pedagogical activities give individuals the opportunity to develop their talents and thus their creative potential through the implementation of creative rituals, meditation (mindfulness and flow), reading intellectual studies on certain subjects or even physical exercises to allow creative thoughts to emerge (Piirto, 2016, p. 135). Daydream- and mind wandering-facilitating learning and creativity in the classroom have also been encouraged by Gotlieb et al. (2016).

Moreover, Flaherty (2005) proposes a “three-factor anatomical model of human idea generation and creative drive, focusing on interactions between the temporal lobes, frontal lobes, and limbic system” (2005, p. 147). Changes in the temporal lobe (atrophy or enlargement) can trigger or inhibit creative drive (2005, p. 3) and alterations in the dopaminergic system are associated with creative thinking (2005, p. 4). Neurotransmitters including dopamine, serotonin, norepinephrine and endorphins thus have a clear impact on motivational factors (Flaherty, 2018, p. 25). The goal should then be to restore homeostasis, i.e., the balance between overly low motivation and high motivation (Flaherty, 2018, p. 41). This balance of neurotransmitters can be restored by medication, sleep and exercise, psychotherapy, electrical brain stimulation techniques, or by cognitive training and education (such as the use of meditation in the classroom).

Furthermore, according to Corballis (2018), “brain imaging now suggests that creativity depends on widespread circuits of the brain, including the default-mode network” (p. 54). He also notes that “there are likely to be differential, though graded, contributions from each hemisphere, simply because there are functional differences between them, but these appear not to constitute the simple polarity so widely assumed” (p. 54). He goes on to argue that the brain “has a natural source of random variation” and that creative ideas can emerge from dreams and daydreams, the imagination or even mind wandering, which occupies more than half of the brain’s time during waking periods (p. 55). Thus, we can easily understand why and how attentional states of consciousness may be beneficial for creativity and for acquiring a wide range of academic skills and knowledge.



Education, Attentional States of Consciousness, Creativity, Responsibility, Well-Being and Psychosocial Skills

At this point, another aspect of creativity merits discussion. Creativity is never neutral and may be malevolent (McLaren, 1993): indeed, creativity and problem solving should entail consideration of the consequences of one’s actions and acceptance of responsibility for the results achieved (OECD, 2018, p. 7). Indeed, creativity can be either beneficial or harmful for the economy as for individual and group well-being: education for creativity must thus be tailored to the culture in which it is administered in order to overcome educational challenges arising from the continuous innovation and education necessary for sustainable development in a world of waste and consumerism (Craft, 2005). For instance, Hindle et al. (2015) highlight the importance of taking cultural aspects into account during creativity assessments. They cite the example of indigenous creativity in Māori arts education, underlining how hard it is to assess intangible elements such as the Māori concept of being or even flow in this framework. Creativity education therefore calls for going beyond conventional constraints of education for creativity for creativity while also taking into account ethics, environmental protection and pupils’ socio-emotional and psychosocial skills development. These skills now appear to be key drivers of economic development, social justice and the feeling of belonging to one or more communities (Craft, 2005, p. 160). In 1993, the World Health Organization (WHO) defined life skills as “the abilities for adaptive and positive behavior that enable individuals to deal effectively with the demands and challenges of everyday life” (World Health Organization, 1994, p. 1). These life skills are also called “psychosocial skills” (World Health Organization, 1994, p.1) and have an “important role to play […] in terms of physical, mental and social well-being” (World Health Organization, 1994, p. 1). Accordingly, the WHO has urged educators to incorporate the following ten skills into school curricula: decision-making, problem-solving, creative thinking, critical thinking, effective communication, interpersonal relationship skills, self-awareness, empathy, and the ability to cope with stress and emotions (World Health Organization, 1994, p. 1). More recently, the United Nations General Assembly (2015) proposed broader ethical goals for education as part of the 17 Sustainable Development Goals to be achieved by 2030 which include, among others: universal access to a quality education that endows all individuals with the knowledge, skills and values necessary for them to live with dignity, to build a life and to contribute to their society; gender equality; reduced inequalities; health and well-being; and the fight against climate change.

It is therefore essential that students be provided with formal and informal learning opportunities for developing their creative potential, though it may be necessary to highlight certain safeguards to ensure a given education has the intended effect. Since creativity is not the only benefit to using states of consciousness in the classroom, we will now turn to a consideration of the effects of mindfulness meditation, from its general benefits for pupils to its ability to promote ethics and responsibility (Hagège, 2019). Mindfulness meditation programs in schools are increasingly common, though vary in the duration, frequency and type of meditation (Grégoire et al., 2016). Some of these programs have already shown effectiveness in children in terms of: decreasing suicidal ideation (Britton et al., 2014), reducing blood pressure and heart rate (Barnes et al., 2004) and reducing stress for pupils and teachers (Bostic et al., 2015; Spijkerman et al., 2016; Dunning et al., 2019), which in turn leads to enhanced prosociality (Kreplin et al., 2018; Taylor et al., 2020), self-reflection (Yun et al., 2020), cognitive functions like working memory (Whitfield et al., 2021) and attention (Yun et al., 2020). Meta-analyses point to a general enhancement of well-being (Waters et al., 2015; Zoogman et al., 2015; Klingbeil et al., 2017; Theurel et al., 2018; Wilson et al., 2021). It should also be noted that mindfulness is an inclusive practice shown to improve psycho-emotional well-being, behaviors and executive functions of children with attention deficit hyperactivity disorder (Black et al., 2009; Bigelow et al., 2021; Oliva et al., 2021), as children with ADHD may experience excessive spontaneous mind wandering (Bozhilova et al., 2018) but also hyperfocus (which can be understood as flow) at school, during screen time and during hobbies (Hupfeld et al., 2019). Given the capacity of attentional states of consciousness to develop nearly all psychosocial skills and increase all kinds of scholastic knowledge, this new educational path must be seriously considered.





DISCUSSION


The Foundations for Developing Creative Potential Through Attentional States of Consciousness

Empirical literature usually considers the impact of one specific state of consciousness on students’ creativity. Yet we have shown that flow, mindfulness and mind wandering each have different effects—a finding which points to the utility of educational interventions fostering all three states of consciousness. As flow and mind wandering are more easily reached, and more frequent and spontaneous than mindfulness (which requires consistent training), mindfulness should be a cornerstone of this new multifaceted pro-creativity pedagogical approach that should be adequately supplemented with knowledge content and technical skills acquisition. Our findings show no experiment of this nature. As we have indicated above, even if these three states of consciousness are simultaneously exclusive, they appear to be rather complementary when occurring successively over time. Indeed, despite having divergent characteristics in terms of intention, consciousness and attention, all attentional states of consciousness entail changes in perception of time, self and space. Considered together, they could provide a better understanding of the links between creativity and the complementarity among attentional states of consciousness. We thus hope these observations will encourage researchers to organize experimental studies that foster and assess combinations of these attentional states of consciousness to get better results on imagination and education for a responsible creativity among children and college students. So, taking this data into account, it would seem that the creative act can occur across the spectrum of consciousness, attention and intention, and that creativity is neither exclusively correlated with absence or total consciousness, attention and intention. The table below outlines this process (Table 1):


•The table (Table 1) dissociates consciousness from attention and intention because the three do not function similarly. Altered states of consciousness can be spontaneous or can be physically, pharmacologically, psychologically or pathologically induced (Vaitl et al., 2005, p. 100). We have included other states of consciousness, such as hypnagogia and dreaming, to better illustrate our idea. The table should be read as follows:

⋅ The state of mindfulness involves deep consciousness (++) and is caused voluntarily (++) by focusing one’s attention on something internal or on one’s environment.

⋅ The state of flow involves heightened awareness (+) and is caused intentionally (+) through an activity such as sports, music, video games, etc. by focusing one’s attention in a sustained manner on something external.

⋅ The state of mind wandering involves either an awareness (+) or an absence of awareness (−), is caused intentionally (+) or unintentionally (−) and entails defocused attention or inattention.




TABLE 1. Typology of attentional states of consciousness.
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Different levels of consciousness and intention, and different kinds of attention may generate different kinds of creativity, though this would require more specific studies. Yet, resorting to an educational program incorporating flow, mindfulness and mind wandering would either involve three different activities (e.g., meditation, sports and a boring or relaxing activity) or a single activity capable of inducing any one of these three states at a given time, including different levels of intention, attention and consciousness. It is worth noting that mind wandering occurs spontaneously during mindfulness training, and can thus become progressively more conscious (refer to our earlier discussion of “mindful mind wandering”). With this in mind, we will also investigate the following question: Does the effect of mind wandering (alone or in combination with flow and mindfulness) on creativity depend on the level of consciousness involved? Regardless, any attempt to oversee experimentation in children and/or college students with attention, consciousness and intention would require a new educational program that fosters different states of consciousness, such as the Mindfulness-Based Ethics of Responsibility (MBER) program (Hagège, in press).



Avenues for This New Educational Path

More recent educational interventions have, as a result, focused on children’s executive functions and on certain states of consciousness characterized by changes in cognitive processes including attention and concentration. Researchers and educators must follow this lead by promoting the techniques and methods of education for creativity and taking an interest in this emerging paradigm: creativity education through alternative attentional states (or contents) of consciousness. Doing so will yield more data, affording researchers a better understanding of its impacts and mechanisms.


Supporting Individual and Group Digital Learning

In 2014, the Qatar Foundation hosted the World Innovation Summit for Education and conducted a “School in 2030” survey, querying experts and professionals (teachers, associations, public institutions and companies) from all over the world (Europe, Middle East, Asia, Oceania, Africa, North America, Latin America and the Caribbean). Among other findings, the results highlighted that online learning may become the norm and that, in the future, psychosocial and practical skills will be more important than technical skills. Survey respondents overwhelmingly agreed on one point: 93% reported a preference for schools that implement innovative methods based on new pedagogical approaches and creative processes, but complained that the rigidity of the system remains a major obstacle to these methods’ implementation.

In light of the substantial corpus of literature cited in this article, the abovementioned forecasts for the future of education, and the current pandemic, it seems only logical that we should seek to develop new digital educational programs—from podcasts and virtual reality to video games and applications—capable of fostering flow, mind wandering and mindfulness. Some tools already exist: virtual reality meditation applications (Guided Meditation and Relax Vr; computer and video games Journey, flOw and Flower); and a number of podcasts, applications and recordings made by professional meditators. Unfortunately, these tools are not always tailored to educational settings and as it stands there is a serious dearth of state of consciousness educational tools—whence the vital necessity to create new ones for educational purposes, designed to foster all attentional states of consciousness and responsible creativity. However, such a curricula switch could also be affected by rethinking teacher training.



Redesigning Teacher Training and Classroom Environments

One key objective should be to implement inclusive and personalized educational approaches that help learners believe in their creative potential, identify their creative abilities and then develop this creativity via formal and informal (preferably ethics-centered) learning opportunities (Craft, 2005). Despite the plethora of advice that can be given to teachers, there remain constant gaps between theory and practice: personalized teaching allows each individual to develop their potential, but how does one implement such an approach at a student-teacher ratio of 30-to-1? One solution might be to modify the form and content of the program, but this may be difficult given constraints surrounding school curricular content and scheduling.

The French research field of “les éducations à” la créativité, la santé, l’environnement, la responsabilité, etc. (which can be translated as “educating for” creativity, health, environment, responsibility, etc.) entails a set of practices challenging traditional education. Barthes et al. (2017) explain that in this approach to teaching, academic knowledge is marginal and is tied into societal issues, with the aim of changing behaviors, values and practices, getting students involved, and questioning usual school operations.

Thus, promoting education for responsible creativity means first and foremost training teachers in mindfulness, flow, mind wandering and ethics embodiment (Hagège, 2019) and focusing on new kinds of learning skills, such as psychosocial skills (e.g., creative thinking, regulation of emotions, regulation of stress, decision making, values ranking). Moreover, we know that school, family and classroom environments can influence children’s academic performance, well-being, attention and social behavior (Day et al., 2015; Berman et al., 2018; Massonnié et al., 2019; Tapia-Fonllem et al., 2020; Molina Roldán et al., 2021).



Limitations and Conclusion

It seems important to acknowledge the limitations of this review. First, although it includes a substantial number of (mostly English-language) references from PsycNet, Google Scholar, Frontiers and Science Direct, it should by no means be considered exhaustive. Second, it presents historical perspectives on the states of consciousness chronologically, whereas the history of science is more complex and non-linear. Finally, personal biases stemming from our different working fields, interests and professional statuses have influenced the writing of this review.

To conclude, this review nevertheless suggests numerous innovative perspectives for empirical research and education on the topic of using attentional states of consciousness to foster creativity. Attentional states of consciousness could be used to harness all creative resources (Sternberg and Lubart, 1991) at all levels (Beghetto and Kaufman, 2007), in all fields (Kaufman and Baer, 2004), while taking into account cultural variations (Lubart et al., 2019) and using inclusive practices to adapt to people, their processes and their environment (Rhodes, 1961). The value of harnessing attentional states of consciousness for educational purposes lies in their utility as cognitive tools and phenomenological activities. Indeed, working with the different attentional states of consciousness (especially flow, mindfulness and mind wandering) can be an asset in schools. Firstly, because it may favor the development of the psychosocial skills necessary to navigate the challenges of the twenty-first century; secondly because it is a non-academic way of developing these skills that may increase students’ level of engagement, and thereby enhance learning and foster creativity.
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