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In this paper, we address the relationship between the intelligence and creativity constructs, by providing equal- 

level definitions and a parsimonious description of context, allowing the identification of situations in which 

either one or the other construct prevails, as well as situations in which they overlap and collaborate. The de- 

scription of context is performed by introducing the metaphor of the space-time continuum, crossing the dimen- 

sions of conceptual space S and available time span T, each one varying in continuity from extreme tightness to 

extreme looseness. The usefulness of the space-time continuum is not limited to the pure comparison between 

intelligence and creativity, but it can be extended to specific domains. We consider here design of education sys- 

tems, management styles in business, and development of a creative identity and career. In each case, conceptual 

space S and available time T take on different and specific nuances, allowing for an in-depth analysis of situations 

as well as the design of novel approaches. Several paths for future research are highlighted. 
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(

ridging the fields of intelligence and creativity studies 

What differentiates Homo Sapiens from other species is not that we

ave culture, but the fact that our culture grows, and in an exponential

ashion ( Boyd & Richerson, 1996 ; Enquist et al., 2008 ). This fundamen-

al characteristic of our species can be attributed to the following factors:

he ability to consciously reflect upon our experiences, the capacity to

ommunicate our reflections through language, the ability to learn from

thers without a need for direct experience, the capacity to reason and

ake decisions based on knowledge, and finally our creative ability to

enerate ideas with a potential for originality and effectiveness start-

ng from extant and shared knowledge. To be concise, all of the above

bilities can be ascribed to our intelligence and creativity constructs. As

hown in Enquist et al. (2008) , the result is that in all disciplines of hu-

an knowledge a trend for exponential growth in the number of cultural

roducts can be observed, and this clearly generates an epistemological

roblem of complexity in general, and specifically in science. 

As clearly indicated by Henri Poincaré in his book Science and

ethod ( Corazza & Lubart, 2019 ; Poincaré, 1914 ), dealing with this

act has very serious consequences ( Corazza & Lubart, 2019 , p.37): “In

roportion as the science develops, it becomes more difficult to take it in its

ntirety. Then an attempt is made to cut it in pieces and to be satisfied with
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ne of these pieces — in a word, to specialize. Too great a movement in this

irection would constitute a serious obstacle to the progress of the science.

s I have said, it is by unexpected concurrences between its different parts

hat it can make progress. Too much specializing would prohibit these con-

urrences . ” In essence, any field of science is cut into smaller and smaller

ub-fields, and scientific communities are built within these very con-

ned domains, with the risk of losing sight of the larger picture. 

This risk is inherently present as well for the scientific communities

espectively specialized in the study of intelligence or in that of creativ-

ty. Fortunately, there is also a growing literature attempting to bridge

his gap by addressing the relationship between the fundamental con-

tructs of intelligence and creativity, starting from the pioneering con-

ributions by Getzels and Jackson (1962) , Wallach and Kogan (1965) ,

uilford (1967) , and then on to those by Sternberg and O’Hara (1999) ,

ubart (2003) , Kaufman and Plucker, (2011) , Nusbaum and Sil-

ia (2011) , Karwowski et al. (2016) , Benedek, Jung, and Varta-

ian, (2018) , and the references therein. However, the more this rela-

ionship is investigated, the more nuances are found, and the end of this

ascinating scientific effort is far from being reached. As Sternberg put

t ( 1999 , p.81): “Despite a substantial body of research, psychologists still

ave not reached a consensus on the nature of the relation between creativity

nd intelligence […]. All possible set relations between creativity and intel-
uthors. 
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igence have been proposed, and there is at least some evidence to support

ach of them. […] The question is theoretically important, and its answer

robably affects the lives of countless children and adults. We therefore need

lucidation of good answers as soon as possible. ” The possible set relations

re: creativity is a subset of intelligence; intelligence is a subset of cre-

tivity; creativity and intelligence are overlapping sets; creativity and

ntelligence are essentially the same thing (coincident sets); and cre-

tivity and intelligence bear no relation at all to each other (disjoint

ets). In essence, anything appears to be possible, and there is a strong

eed for clarification. 

In line with ( Sternberg, 1999 ), this paper resonates with the idea that

nderstanding the relationship between creativity and intelligence has a

heoretical interest of its own, and in addition it can positively affect the

ives of children through balanced approaches to their development and

ducation, as well as that of adults in the professional domain, through

ovel approaches to management. All of this is done by first analyzing

n innovative approach to the study of this relationship, based on the

oncept of the space-time continuum ( Corazza & Lubart, 2020 , 2021 ). 

ntelligence and creativity: the need for symmetric definitions 

Both intelligence and creativity are very complex phenomena, that

an be analyzed at multiple levels: neuroscientific mechanisms, cogni-

ive and emotional components, individual behavior, team behavior, so-

iocultural aspects. The first requirement in order to investigate their re-

ationship is therefore to work at the same level for the two constructs,

reserving a sort of symmetry of analysis. As an example, it would be

symmetric (not necessarily incorrect, but possibly misleading) to mea-

ure cognitive components of intelligence and creative achievement in

 lifetime. Whereas the former measure occurs in a definite moment of

ime and in a tightly controlled environment, the latter gathers episodes

hat were scattered in time and that were immersed in time-dependent

ociocultural conditions (such as, for example, the professional career).

 similar argument was made in Epstein (1979) with regards to the study

f personality, contrasting single measures against trials over time win-

ows. The best way to ensure this symmetry is to provide explicit defini-

ions for the two constructs. Indeed, if no definition is provided then the

nalysis relies completely on the selected operational measures, and it

an easily happen that the results will change by changing measurement

pproach. This problem has been clearly addressed by Silvia (2015) ,

ho indicates how the correlation coefficient between intelligence and

reativity measures is heavily affected by modeling (e.g., adopting latent

ariable approaches) and scoring (e.g., abandoning relative frequency

nd using consensual assessment for alternative uses in divergent think-

ng measures). In addition, it should be noted that our possibility of

lassifying a behavior as intelligent or creative is strongly dependent

n the characteristics of the embedding context, so that our definitions

hould mention explicitly this dimension, which is a key in this article. 

For the purposes of this symmetric analysis, the following definitions

re adopted ( Corazza & Lubart, 2021 ): 

• Intelligence is a context-dependent phenomenon requiring goal-

driven effectiveness 
• Creativity is a context-dependent phenomenon requiring potential

originality and effectiveness 

As shown in ( Corazza & Lubart, 2021 ), these definitions are compati-

le with a multitude of definitions that can be found in the literature for

he two constructs, but they enjoy symmetry and commonality of termi-

ology. As can be immediately seen, adopting these definitions creates

 theoretical framework in which the two constructs have both similari-

ies and differences, pointing to the idea that intelligence and creativity

re overlapping but also distinct constructs. 

In terms of similarities, both phenomena are defined as context-

ependent: indeed, the possibility to distinguish (or overlap) the two

onstructs is related to our ability to characterize/realize contexts with
2 
pecific constraints. This is in fact the purpose of the space-time con-

inuum model, as we will show in the next section. Also, both phenom-

na require effectiveness, but with different qualifications. To be intel-

igent, one should achieve his/her goals in a very effective way. To be

reative, one should generate ideas that have high potential effective-

ess in the domain of interest, and the potential might be turned into

chievement or inconclusiveness depending on sociocultural conditions.

his interpretation is in line with the dynamic definition of creativity

 Corazza, 2016 ). 

In terms of differences, intelligent behavior requires the definition

f clear goals that drive action. On the other hand, creativity does not

ecessarily require clear goals a-priori, as one might be exploring freely

 conceptual space, perhaps finding an outcome that was not sought

nitially (serendipity). At the same time, creativity can also be goal-

irected, as for example in creative problem solving. Also, creativity

equires potential originality, a fundamental requirement that contains

ovelty, authenticity, and surprise. Intelligence does not necessarily re-

uire any form of originality: one can provide a very clever but previ-

usly known solution very quickly, showing high intelligence unrelated

o creativity. At the same time, intelligence can also lead to the genera-

ion of original solution, for example in the case of highly complex yet

nsolved problems. 

The above discussion highlights the complexity of the relationship

etween the two constructs, and the need for a modeling tool to aid

larification and then guide the design of methodologies. 

he Space-Time Continuum: a useful framework for analysis and 

esign 

The description of the context embedding an intelligent and/or cre-

tive behavior might appear to be an overwhelming task, as there exist

nfinite possible variations on the theme. There is a clear need for a par-

imonious model, one that is able to capture the few essential elements

hat are the minimum necessary for the purposes of understanding the

elationship between the two constructs. For any specific episode, we

dentified this parsimonious set as containing only two variables: the

onceptual space S in which the idea, solution, action is sought for and/or

erformed, and the available time span T for the episode under consider-

tion ( Corazza & Lubart, 2021 ). The characteristics of these space and

ime variables can be described as a continuous variation from extreme

ightness to extreme looseness. 

The concepts of tightness and looseness have been inspired by the

ork of Gelfand et al. (2011) , who introduced them for the description

f the characteristics of societies. A tight society is one where norms

re very rigid and stringent, and punishment is severe for those who do

ot adhere. Behavior is encoded by conventions and actively monitored

y institutions and peers. On the contrary, in a loose society norms are

exible and weakly applied, errors and violations may be tolerated, and

ehavior tends to be free and informal. A loose society is not necessarily

haotic but certainly less orderly, less structured and less controlled than

 tight one. Gelfand et al. (2011) were able to show that this method

f describing cultures in societies provides a fresh view with respect to

ther, previously adopted models, such as for example collectivism vs.

ndividualism. 

Now, it is possible and quite interesting to extend the application of

hese concepts of tightness vs. looseness to space S and time T. A tight

onceptual space is one where a single correct solution is foreseen, at

ost with few variations on the theme, with strong constraints, and with

ittle or no tolerance for ambiguity and errors. Following Perkins (1992) ,

his condition can be classified as a Homing space, whereby the prob-

em itself contains and indicates the solution. On the other hand, in

 loose conceptual space many alternatives are contemplated, without

re-conditioning the outcomes of the search and with ample possibility

or discontinuities, requiring high tolerance for ambiguity. This could be

lassified as a Klondike space ( Perkins, 1992 ), which should be searched

ith flexibility, curiosity, and an adventurous attitude. Turning our at-
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Fig. 1. The Space-Time Continuum (from Corazza & Lubart, 2021 , with permis- 

sion). 
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ention to the other dimension, under tight T the context imposes strict

imits on the time interval for expected outcomes, and any delay is pun-

shed. Distractions are detrimental, and in extreme conditions it could

ven be fatal. At the opposite extreme, loose time T allows ample peri-

ds of time for the process, for which planning is not at a prime, and in

ny case, there is tolerance for delays. 

Following Corazza & Lubart (2021) , we can now form the space-time

ontinuum by mapping space S and time T on two orthogonal tightness-

ooseness axes, see Fig. 1 . 

The space-time continuum contains an infinite number of points,

orresponding to infinite contextual models with variable levels of

ightness-looseness in space and time. However, for the purpose of a

implified analysis it is very useful to concentrate on the four quadrants:

ight space-tight time (TS-TT), loose space-loose time (LS-LT), loose

pace-tight time (LS-TT), and tight space-loose time (TS-LT). Whereas

he interested reader is directed to Corazza & Lubart (2021) for a de-

ailed discussion, we briefly summarize here how these four quadrants

an help in understanding the relationship between intelligence and cre-

tivity. 

The TS-TT quadrant represents contexts that are purely tight, in both

pace and time. In these conditions, it is extremely important to have

learly defined goals that must be pursued and achieved in minimum

ime. Therefore, intelligent behavior (context dependent goal-driven ef-

ectiveness) is perfectly adaptive and wanted in the TS-TT quadrant.

owever, in this quadrant creative behavior is maladaptive. Solutions

ith high potential originality are not required and likely not welcome,

iven the tight epistemological constraints in the conceptual space, and

here would be a price to pay for not providing the solution in due time.

ssentially, the intelligence construct dominates in the TS-TT quadrant,

nd creativity could at most be a subset of characteristics that lead to

ehaviors that are normally criticized. 

The situation reverses in the LS-LT quadrant which is purely loose.

n this context, free and unscheduled exploration is possible, a condition

hich is quite rare in modern societies, at least for developed countries.

ressure on the person and on the process is very low, and this can have

oth positive and negative consequences: there is a high potential for

riginality, but also a danger for a waste of time and resources. Accord-
3 
ng to the dynamic definition of creativity provided above, both creative

chievement and creative inconclusiveness are contemplated by the cre-

tive process, which can flourish in this quadrant. On the other hand,

n this context there might be ambiguity in the definition of the goals.

iven the lack of pressure, even if the goals are defined and efficiently

ursued, the outside world might not notice, deferring satisfaction in-

efinitely. Given the potential negative impact on clarity and satisfac-

ion, one might deem it wiser and more intelligent to change context.

n conclusion, in the LS-LT quadrant creativity is adaptive, whereas in-

elligence is likely to produce a move to another quadrant. 

Considering now the two hybrid quadrants, in which one of the two

imensions is loose and the other is tight, they represent contexts in

hich intelligence and creativity overlap and collaborate. In the LS-TT

uadrant, degrees of freedom are present in the conceptual space to

llow exploration with divergent thinking, but this search must be com-

leted brilliantly within the allocated time. In the TS-LT quadrant, time

s loose which allows for reflection, tentative trials, learning from errors,

ut space is tight and therefore the eventual solution must be brilliantly

ustified through correct reasoning. It is immediate to see how in these

wo families of contexts the constructs of intelligence and creativity both

lay a fundamental role. 

More details on the mapping of intelligence and creativity theories,

odels, and measurement approaches in the quadrants of the space-time

ontinuum can be found in ( Corazza & Lubart, 2021 ). This is a general

iscussion, which in a sense does not depend on age and domain of ap-

lication. What we intend to do here is show how the theoretical frame-

ork provided by the space-time continuum can be usefully applied to

pecific domains of psychological studies: education, management, and

evelopment. These applications are preliminary and intended to open

he way to future research, definitely including empirical investigations.

he space-time continuum for education systems 

As discussed in ( Corazza et al., 2021 ), the Traditional Education Sys-

em (TES) has been essentially designed to obtain standard levels of ho-

ogeneous knowledge for all students, irrespective of their social class.

ES foresees strictly distinct disciplinary domains, based on the idea that

eparating subjects would increase the efficiency of the learning process.

he focus of education is academic learning, a process involving the ac-

uisition and development of various competencies that are relevant

or intelligence, creativity, and beyond. In this article, the discussion on

he ST-continuum for education is limited to academic learning and

reativity, whereas its broader extension is left for future work. TES is

learly geared towards the development of the academic learning of stu-

ents, expressed through competencies in the various disciplines, with

ery little space for creativity, usually confined to artistic subjects. How-

ver, both the OECD (Organisation for Economic Co-operation and De-

elopment) and the World Economic Forum (WEF) are pointing to the

act that creativity is a fundamental skill in the 21 st Century (OECD,

018 ; WEF, 2019 ), and therefore education systems should undergo a

e-design towards new models. 

In the scientific literature, many contributions address the introduc-

ion of creativity in education (see, for example, Beghetto, 2019 ; 2021 ;

eghetto & Kaufman, 2016 ; Ferrari & Wyse, 2016 ; Hennessey, 2015 ;

effrey & Craft, 2004 ; Renzulli & Renzulli, 2010 ; Runco, 2003 ;

awyer, 2015 ; Smith & Smith, 2010 ; Torrance, 1963 ; Wetsby & Dawson,

995 ). Regretfully, trying to introduce creativity in education systems

s often met with resistance by institutions, school principals, and even

eachers, perhaps surprisingly. The typical argument is that this possi-

ility appears to be valued but not actively addressed, because there

re not enough time and resources, and there might be a danger to lose

ontrol and to miss the learning objectives. We feel that these negative

eactions might also be spurred by an approach that tends to depict the

ES as ‘completely wrong’, but this is a message that is hard to accept

nd actually not true. There is a need for balance: the target is not to

evelop creativity and forget about academic learning, but to design a
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ystem that is geared at the joint development of both academic learn-

ng and creativity. This is where the space-time continuum can be very

seful. 

In order to apply our theoretical framework to the education domain,

s done in ( Corazza et al., 2021 ) the conceptual space S must be inter-

reted as the pedagogical space, corresponding to curricula, teaching

nd learning methods, evaluation practices, organization of classes, as

ell as relationships between teachers and students. On the other hand,

ime T must be interpreted as the temporal organization of teaching-

earning and assessment activities, short, medium, and long-term learn-

ng objectives, and the pace of learning. Now, pedagogical space S and

ime T can both be seen from the perspective of tightness and looseness.

In a tight pedagogical space, standardized curriculum organization

odels are at a prime, with rigid disciplinary didactics and teaching-

earning methods, with standardized testing. The teacher’s posture is

ominant: the teacher knows, the pupil learns. Conversely, a loose ped-

gogical space might not be compliant with a standardized curriculum,

dopting a flexible study plan open to uncertainty. Evaluation should

e dynamic, open to discussion, tolerant with different achievements

epending on individual differences. The teacher’s role is not to domi-

ate but to mentor, help and trust students. 

Considering pedagogical time, tightness produces linear organiza-

ions of teaching-learning activities, with fixed milestones, with differ-

nt time slots for different disciplines, each assessed separately. Delays

re not tolerated. Tightness in pedagogical time allows easier manage-

ent of study plans, teaching assignments, and assessment. On the other

and, loose pedagogical time allows for non-linear and dynamic orga-

izations of teaching-learning activities. Schedules may be adapted to

he interests of students, as well as to their differential abilities to learn.

xtended projects that foresee collaboration between students are wel-

ome, mentored by a group of teachers with interdisciplinary and trans-

isciplinary points of view. 

Now, by crossing pedagogical space and time we obtain the space-

ime continuum for education, characterized by four quadrants that

orrespond to four quite diversified educational and pedagogical styles

 Corazza et al., 2021 ). The resulting space and time pedagogical quad-

ants offer educators new possibilities for considering how they might

lend pre-determined (i.e., tight) and to-be-determined (i.e., loose) fea-

ures in the design of creative educational experiences and assessments

f those experiences ( Beghetto, 2021 ). 

The TS-TT pedagogical quadrant corresponds to a canonical rigid

eaching-learning system, in line with TES. The organization follows a

op-down structure, and the general objective is to achieve homoge-

eous competence at fixed milestones in time. Focus is on academic

earning, creativity is mainly a distraction and a nuisance. This approach

oes have some positive features, but it is clearly not the only possible

odel. In LS-TT pedagogical quadrant, we maintain a traditional sched-

le for teaching and assessment, but the educational space is opened

o diversified experiences, alternative teaching and learning styles, pro-

iding room for creativity in both teachers and students. Following this

pproach, it is possible to start from TES and add specific courses and ex-

eriences that stimulate creativity. The focus is on both academic learn-

ng and creative potential, with a very gradual approach, and perhaps

he easiest to be accepted by incumbent institutions. In a dual way, the

S-LT pedagogical quadrant foresees a traditional organization in terms

f disciplines and learning objectives, but thanks to looseness in time

t allows longer-term experiences, which for example can give life to

arious forms of project-based learning. The focus is on both academic

earning and applied creativity. Finally, the LS-LT pedagogical quadrant

orresponds to more unconventional spatio-temporal teaching-learning

odels, open and dynamic, allowing invention and experimentation of

adically new approaches, perhaps post-disciplinary ( Darbellay, 2015 ). 

As also discussed in ( Corazza et al., 2021 ), we do not think that any

ingle quadrant would represent the ideal pedagogical solution. Rather,

n education system that is organized in such a way that all four quad-

ants are visited, with different and possibly dynamic proportions of
4 
ime and resources, is more likely to represent the optimum. Indeed,

here are times when it is most effective and efficient to teach using

ery tight space-time constraints (e.g., learning safety procedures in a

hemistry lab). There are other times when it is more appropriate to

esign learning experiences using looser space-time constraints (e.g.,

 year long, student-driven project). We feel therefore that the space-

ime continuum offers educators, educational leaders, and designers of

earning experiences a practical and flexible framework for exploring

nd designing new pedagogical possibilities across the four quadrants. 

Given the early stages of this work, the discussion about the princi-

les of such an organization and the optimal proportions between the

our quadrants in education is completely open. We invite researchers

nd practitioners working in the field of education to join us in consid-

ring how this framework might be applied, refined, and further devel-

ped in educational settings. 

he space-time continuum for business 

In the domain of business, due to the faster and faster pace of eco-

omic development mainly driven by new technologies, one of the most

mportant keywords is undoubtedly ‘innovation’. All companies know

hat it is not enough to thrive in the short-tem; it is also necessary to de-

ote resources to medium-long term developments, in order to ensure

urvival. On the other hand, innovation is always related to a form of

isk, given that one is abandoning at least part of its previously success-

ul paths. Therefore, innovation involves leadership, because the bolder

he challenge, the more important it is to be able to gather support by

onvincing others of one’s vision. 

It is for this reason that recently Rosing et al. (2011) have conducted

 meta-analysis of the literature on leadership and innovation, consider-

ng the fundamental concepts of exploitation (continuing to exploit the

xisting portfolio of products and services) and exploration (opening up

he focus to allow for higher and higher levels of innovation). As a result

f this analysis, Rosing et al. (2011) propose a theoretical framework for

eadership in innovation that foresees two complementary behaviors of

eaders, which respectively foster exploration and exploitation in indi-

iduals and teams. In the former style, the leader should enhance search,

isk taking, experimentation, and innovation, whereas in the latter they

hould focus on refinement, efficiency, implementation, and execution.

his overall approach is identified as ambidextrous leadership, mean-

ng that a leader should be equally capable to open and close innova-

ion efforts by their collaborators in order to optimize the overall ben-

fits for the company. This ambidextrous leadership approach has been

ound to be related to creativity and innovation ( Gerlach et al., 2020 ;

osing et al., 2011 ; Rosing & Zacher, 2017 ) 

It possible to go beyond the simple duality between exploration and

xploitation by introducing the space-time continuum for management.

his requires understanding of the specific nuance for business of the

oncepts of space S and time T. 

Business Space S can be defined as the conceptual domain which

s expected to be spanned by organizations, entrepreneurs, human and

rtificial resources in search for the action of choice in response to a

usiness-oriented task. In this sense, a tight business space corresponds

o a mature market, with stable economic trends, and with strong com-

etition by incumbent companies, so that margins are at a minimum. On

he other hand, a loose business space corresponds to a very dynamic

perhaps virgin) market, the evolution of which will be determined by

mall or latent signals in society, and in which the actors are mainly

ioneers, with yet scarce competition. 

The available business time span T is defined as the period over

hich the business-oriented action is expected to occur, also dependent

n market conditions and competition. Tight time in business means

ight schedules for implementation, production, delivery, with a gen-

ral focus on short-term impact, e.g. quarterly results as requested by

he stock markets. There is little or no tolerance for delay, because this

ight mean losing market shares to competitors, there is always a strong
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ense of urgency. In contrast, loose business time is characterized by

ong-term vision, flexible planning, and tolerance for delays. 

By crossing business space S and time T, we obtain the space-time

ontinuum for business, still characterized by four quadrants, each one

orresponding to qualitatively different market conditions, and there-

ore each one more prone to a different and specifically optimized man-

gement style for leadership and innovation. In particular, two quad-

ants point to styles that are either devoted to pure exploitation (TS-TT)

r pure exploration (LS-LT). In the former case, there might be instances

f incremental innovation, whereas in the latter there is potential for

adical innovation. The two other quadrants, LS-TT and TS-LT, are hy-

rid and represent conditions in which both incremental and radical

nnovation instances can coexist. In particular, given the tightness of

ime in LS-TT there is a trend towards exploitation, with contemporane-

us agile exploration (one that should give results in the short-medium

erm). On the other hand, in TS-LT a trend can be identified for explo-

ation with extended exploitation, with medium-long term targets. 

These different conditions suggest that different leadership or man-

gement approaches may be most beneficial. Given that we are now

ble to identify four different styles for leadership in innovation, we

ould introduce the notion of Vitruvian management styles, in honor of

he Vitruvian man by Leonardo da Vinci and his four arms. All of these

oncepts are still under development and will be the subject of further

heoretical and empirical investigation. 

he space-time continuum for creative development 

As a final example of application, we consider the case of devel-

pment from childhood to adulthood, in the perspective of any career

n which there is an important role for one’s creative expression. We

tart from the assumption that everyone has a latent creative potential,

ut given the context-embedded characteristics of the creativity phe-

omenon, the opportunities that one is met with in life, and the cor-

esponding positive or negative experiences, will play a fundamental

ole in the development (or not) of a creative career. Also in this case,

he space-time continuum can be usefully exploited to analyze in detail

he life trajectories as determined by opportunities and corresponding

xperiences. 

We start by defining a creative opportunity as a context-embedded

pisode in life that entails the use, development, and exposure of one’s

possibly latent) creative potential. The creative opportunity space S is

hus defined as the conceptual/action domain which is expected to be

panned by the individual in the course of this experience. In this case,

he tightness/looseness of the opportunity space are essentially perceived

y the individual, and they are determined by both intrinsic (creative

dentity) and extrinsic (environmental) factors. 

In a tight creative opportunity space, a single standard for ‘opti-

al performance’ exists, with few variations on the theme. There are

trong constraints on creative outcomes that are pre-conditioned based

n canonical forms (e.g., a classic ballet audition). There is little or no

olerance for mistakes, that might lead to immediate rejection and cre-

tive mortification ( Beghetto, 2014 ). On the contrary, in a loose oppor-

unity space many alternative variations are available for performance,

o that creativity can be expressed with weak constraints and little or

o pre-conditioning on the outcomes (e.g., an audition for contemporary

ance). 

The creative opportunity time T is to be intended in the Greek sense

f Kairos, i.e., self-perceived time of the experience, and it is defined as

he time window over which the creative opportunity remains active and

ithin which creative performance must take place. Tight opportunity

ime means that there are stringent limits to the perceived time win-

ow to take advantage of the opportunity, with self- or others-induced

ittle or no tolerance for delay. In contrast, loose opportunity time cor-

esponds to the case in which there is no pressure, the perceived time

or the experience is ample, planning is not at a prime, and delays are

olerated. 
5 
The four quadrants of the space-time continuum now can be inter-

reted in the following way: 

• TS-TT: Opportunities with rigid assessment and a rigid perceived

time window 

• LS-TT: Opportunities with dynamic assessment but a rigid perceived

time window 

• TS-LT: Opportunities with rigid assessment but a flexible perceived

time window 

• LS-LT: Opportunities with dynamic assessment and a flexible per-

ceived time window 

However, in this case it is also important to add considerations about

hronos time t, which is the actual, objective course of time. As Chronos

ime t develops, several creative opportunities might be encountered by

n individual, characterized by various degrees of tightness-looseness of

pace S and time T. The interconnection between these creative opportu-

ities in the ST-Continuum forms a trajectory of creative opportunities . For

xample, one could take up novel writing as a hobby, and the first ex-

eriences correspond to opportunities in the LS-LT quadrant. However,

t some point in time the person decides to participate to a contest, now

orking against a deadline but without very high expectations, in the

S-TT quadrant. Assuming that the contest goes badly, creative mortifi-

ation might follow, and the person will feel trapped in a TS-TT quad-

ant, where future opportunities are too slim. In case the contest goes

ell, creative flourishing might follow, and the person might decide to

ake a long-life career out of this talent, entering the TS-LT quadrant

nd visiting at times the TS-TT quadrant. 

There are many aspects in this model that are yet to be explored.

irst of all, the role of the mentor is certainly a key. Different styles

f mentoring might be more or less suited to the various quadrants, so

hat a mentor might or might not be able to guide a person for oppor-

unities belonging to a specific quadrant. Second, the Zone of Proximal

evelopment (ZPD, Vygotsky, 1980 ) could be studied as a function of

he four quadrants: reaching a ZPD in a tight space might involve mime-

is, whereas in a loose space it might involve poiesis. Third, there might

e resonance or mismatch between the tightness/looseness that the per-

on perceives in space and/or time with respect to what is perceived by

he outside world. A strong mismatch could facilitate episodes of cre-

tive mortification. All of these topics are open research items, to be

ddressed in future work. 

onclusions 

In this article, we have addressed the study of the relationship be-

ween the intelligence and creativity constructs, through the introduc-

ion of equal-level definitions and of the concept of the space-time con-

inuum, which allow to see that the two constructs are overlapping but

istinct. Then, we have shown that the space-time continuum can be

pecialized for specific domains, including education, management, and

evelopment. For each of these domains we have specified the mean-

ng of conceptual space and available time, and this allowed insightful

omain-specific discussions. 

It should be noted that, albeit a theoretical construction, the space-

ime continuum is a model for reality: the dominant characteristics of

he space-time continuum in which an individual actually lives can be

nternalized to become a thinking style, thus favoring the flourishing

f intelligence, of creativity, or of both. This process of internalization

s in line with that proposed by Vygotsky (1980) , according to whom

nterpersonal processes experienced in the environment (society, orga-

ization, family, school) can gradually become intrapersonal, and then

ct to develop intelligence and creativity, as well as determine behavior,

oal setting, decisions, life plans. 

We suggest that the theoretical framework of the space-time con-

inuum can serve scientific research in several domains involving the

onstructs of intelligence and creativity. 



G.E. Corazza, R. Reiter-Palmon, R.A. Beghetto et al. Journal of Creativity 31 (2021) 100003 

R

B  

B  

 

B  

 

B  

B  

 

B  

C  

C  

 

 

 

C  

C  

 

C  

D  

 

E  

E  

F  

 

G  

 

G  

 

G  

G

K  

 

H  

 

J  

 

K  

 

 

L  

 

N  

 

O  

 

P  

P  

 

R  

R  

 

R  

 

R  

S  

S  

S  

 

S  

S  

 

T

V  

W  

W  

 

W  
eferences 

eghetto, R. A. (2014). Creative mortification: An initial exploration. Psychology of Aes-

thetics, Creativity, and the Arts, 8 (3), 266 . 

eghetto, R. A. (2019). Creativity in classrooms. In J. C. Kaufman & R. J. Sternberg (Eds.),

Cambridge handbook of creativity (2nd ed.). New York: Cambridge University Press.

https://doi.org/10.1017/9781316979839.029 

eghetto, R. A. (2021). Creative learning in education. In M. L. Kern and M. L. Wehmeyer

(eds.), The palgrave handbook of positive education, https://doi.org/10.1007/978-3-

030-64537-3_19. 

eghetto, R. A., Kaufman, J. C. (Eds.). (2016). Nurturing creativity in the classroom (2nd

ed.). Cambridge University Press. https://doi.org/10.1017/9781316212899 

enedek, M., Jung, R. E., & Vartanian, O. (2018). The neural bases of creativity and

intelligence: Common ground and differences. Neuropsychologia, 118 (Part A), 1–3.

10.1016/j.neuropsychologia.2018.09.006 . 

oyd, R. , & Richerson, P. J. (1996). Why culture is common, but cultural evolution is rare.

In Proceedings-British Academy: 88 (pp. 77–94). Oxford University Press Inc . 

orazza, G. E. (2016). Potential originality and effectiveness: The dynamic definition of

creativity. Creativity Research Journal, 28 (3), 258–267 . 

orazza G.E., Darbellay F., Lubart T., & Panciroli C. (2021) Developing Intelligence and

Creativity in Education: Insights from the Space–Time Continuum. In: Lemmetty S.,

Collin K., Gl ăveanu V.P., Forsman P. (eds) Creativity and Learning . Palgrave Studies in

Creativity and Culture. Palgrave Macmillan, Cham. https://doi.org/10.1007/978-3-

030-77066-2_4 

orazza, G. E. & Lubart, T. (2019). Science and Method: Henri Poincaré. In Glaveanu, V.

P. (Ed.). (2019). The creativity reader (pp. 33-47). Oxford University Press. 

orazza, G. E. , & Lubart, T. (2020). The big bang of originality and effectiveness: A dy-

namic creativity framework and its application to scientific missions. Frontiers in Psy-

chology, 11 , 2472 . 

orazza, G. E. , & Lubart, T. (2021). Intelligence and creativity: Mapping constructs on the

space-time continuum. Journal of Intelligence, 9 (1), 1 . 

arbellay, F. (2015). Rethinking inter- and transdisciplinarity: Undisciplined knowledge

and the emergence of a new thought style. Transdisciplinarity revisited, Special Issue,

Futures , 163–174 . 

nquist, M. , Ghirlanda, S. , Jarrick, A. , & Wachtmeister, C. A. (2008). Why does human

culture increase exponentially? Theoretical Population Biology, 74 (1), 46–55 . 

pstein, S. (1979). The stability of behavior: I. On predicting most of the people much of

the time. Journal of Personality and Social Psychology, 37 (7), 1097 . 

errari, A., Wyse, D. (2016). Creativity, education and curricula. In Wyse, D., Hayward,

L., Pandya, J. (Eds.), The SAGE handbook of curriculum, pedagogy and assessment (pp.

575–589). SAGE. http://dx.doi.org/10.4135/9781473921405.n36 

elfand, M. J. , Raver, J. L. , Nishii, L. , Leslie, L. M. , Lun, J. , Lim, B. C. , & Aycan, Z. (2011).

Differences between tight and loose cultures: A 33-nation study. Science, 332 (6033),

1100–1104 . 

erlach, F., Hundeling, M., & Rosing, K. (2020). Ambidextrous leadership and innova-

tion performance: A longitudinal study. Leadership & Organization Development Jour-

nal, 41 (3), 383–398. 10.1108/LODJ-07-2019-0321 . 

etzels, J. W. , & Jackson, P. W (1962). Creativity and intelligence: Explorations with gifted

students . New York: Wiley . 

uilford, J. P. (1967). The nature of human intelligence . New York, NY: McGraw-Hill . 

arwowski, M. , Dul, J. , Gralewski, J. , Jauk, E. , Jankowska, D. M. , Gajda, A. ,

Chruszczewski, M. H. , & Benedek, M. (2016). Is creativity without intelligence possi-

ble? A necessary condition analysis. Intelligence, 57 , 105–117 . 

ennessey, B. A. (2015). If I were secretary of education: A focus on intrinsic motivation

and creativity in the classroom. Psychology of Aesthetics, Creativity, and the Arts, 9 (2),

187–192. https://doi/10.1037/aca0000012 . 
6 
effrey, B., & Craft, A. (2004). Teaching creatively and teaching for creativity: Distinctions

and relationships. Education Studies, 30 (1), 77–87. 10.1080/0305569032000159750 .

aufman, J. C., and Plucker, J. A. (2011). Intelligence and creativity. In R. J.

Sternberg and S. B. Kaufman (Eds.), Cambridge handbooks in psychology. The

Cambridge handbook of intelligence (p. 771–783). Cambridge University Press.

https://doi.org/10.1017/CBO9780511977244.039 

ubart, T. I. (2003). In search of creative intelligence. In Sternberg, R. J., Lautrey, J., and

Lubart, T. I. (2003). Models of intelligence (p. 279-292). Washington, DC: American

Psychological Association. 

usbaum, E. C. , & Silvia, P. J. (2011). Are intelligence and creativity really so differ-

ent?: Fluid intelligence, executive processes, and strategy use in divergent thinking.

Intelligence, 39 (1), 36–45 . 

ECD (Organisation for Economic Co-operation and Development).

(2018). The future of education and skills: The future we want.

https://www.oecd.org/education/2030/E2030%20Position%20Paper%20 

(05.04.2018).pdf 

erkins, D.N., (1992). The Topography of Invention. In Weber, R. J., Perkins, D. N., In-

ventive Minds (pp. 238-250). Oxford: Oxford University Press. 

oincaré, H. (1914). Science and method . Translated by Francis Maitland. With a preface

by Bertrand Russell . Thomas Nelson & Sons. Original archived at Cornell University

Library . 

enzulli, J. S. , & Renzulli, S. R. (2010). The schoolwide enrichment model: A focus on

student strengths and interests. Gifted Education International, 26 (2-3), 140–156 . 

osing, K. , Frese, M. , & Bausch, A. (2011). Explaining the heterogeneity of the lead-

ership-innovation relationship: Ambidextrous leadership. The Leadership Quarterly,

22 (5), 956–974 . 

osing, K. , & Zacher, H. (2017). Individual ambidexterity: The duality o exploration and

exploitation and its relationship with innovative performance. European Journal of

Work and Organizational Psychology, 26 (5), 694–709 . 

unco, M. A. (2003). Education for creative potential. Scandinavian Journal of Educational

Research, 47 (3), 317–324 . 

awyer, K. (2015). A call to action: The challengers of creative teaching and learning.

Teachers College Record, 117 (100303), 1–34 . 

ilvia, P. J. (2015). Intelligence and creativity are pretty similar after all. Educational

Psychology Review, 27 (4), 599–606 . 

mith, J. K., Smith, L. F. (2010). Educational creativity. In Kaufman, J. C., Sternberg, R.

J. (Eds.), The Cambridge handbook of creativity (pp. 250–264). Cambridge University

Press. 

ternberg, R. J. (1999). Intelligence. In M. A. Runco and S. R. Pritzker (Eds.), Encyclopedia

of creativity (Vol. 2, pp. 81–88). San Diego, CA: Academic Press. 

ternberg, R. J., and O’Hara, L. A. (1999). Creativity and Intelligence. In Sternberg, R.

J. (Ed.). (1999). Handbook of creativity (p. 251-272). Cambridge University Press.

https://doi.org/10.1017/CBO9780511807916.015 

orrance, E. (1963). Education and the creative potential . University of Minnesota Press . 

ygotsky, L. S. (1980). Mind in society: The development of higher psychological processes .

Cambridge, MA: Harvard university press . 

allach, M. A. , & Kogan, N. (1965). Modes of thinking in young children: A study of the

creativity–intelligence distinction . New York: Holt, Rinehart, and Winston . 

EF (World Economic Forum). (2019). Schools of the Future.

https://www.reskillingrevolution2030.org/reskillingrevolution/wp-content/uploads/

2020/05/WEF_Schools_of_the_Future_Report_2019.pdf 

estby, E. L. , & Dawson, V. L. (1995). Creativity: Asset or burden in the classroom? Cre-

ativity Research Journal, 8 (1), 1–10 . 

http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0001
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0001
https://doi.org/10.1016/j.neuropsychologia.2018.09.006
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0006
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0006
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0006
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0006
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0007
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0007
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0010
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0010
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0010
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0010
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0011
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0011
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0011
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0011
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0012
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0012
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0013
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0013
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0013
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0013
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0013
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0013
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0014
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0014
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0016
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0016
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0016
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0016
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0016
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0016
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0016
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0016
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0016
https://doi.org/10.1108/LODJ-07-2019-0321
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0018
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0018
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0018
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0018
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0019
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0019
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0020
https://doi/10.1037/aca0000012
https://doi.org/10.1080/0305569032000159750
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0025
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0025
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0025
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0025
https://www.oecd.org/education/2030/E2030\04520Position\04520Paper\04520\05005.04.2018\051.pdf
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0028
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0028
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0029
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0029
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0029
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0029
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0030
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0030
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0030
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0030
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0030
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0031
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0031
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0031
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0031
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0032
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0032
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0033
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0033
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0034
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0034
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0038
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0038
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0039
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0039
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0040
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0040
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0040
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0040
https://www.reskillingrevolution2030.org/reskillingrevolution/wp-content/uploads/2020/05/WEF_Schools_of_the_Future_Report_2019.pdf
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0042
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0042
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0042
http://refhub.elsevier.com/S2713-3745(21)00003-0/sbref0042

	Intelligence and creativity in the space-time continuum for education, business, and development
	Bridging the fields of intelligence and creativity studies
	Intelligence and creativity: the need for symmetric definitions
	The Space-Time Continuum: a useful framework for analysis and design
	The space-time continuum for education systems
	The space-time continuum for business
	The space-time continuum for creative development
	Conclusions
	References


