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Creativity is defined as the ability to produce novel and useful ideas. Being creative influences our achievements in
various domains, from the invention of new technologies that facilitate our everyday life to the development of
artistic output for our pleasure and entertainment. Given that creativity involves the ability to create original, useful,
remote, and unusual associations between ideas, it may possibly trigger a broad style of thinking that is not
stereotypical in its attitude toward outgroups. Thus, creative cognition may offer a new avenue for interventions

aimed at diminishing group-related biases.

divergent thinking Creativity

| 1. Creativity: Definition and Brain Models

Creativity is defined as the ability to produce novel and useful ideas [l. Being creative influences our achievements
in various domains, from the invention of new technologies that facilitate our everyday life to the development of
artistic output for our pleasure and entertainment. The houses we live in, the cars we drive, and the clothes we
wear are all products of human inventiveness 2. Creative ideas come from novel viewpoints offered by individuals

in a specific situation [,

Traditional approaches to creativity contend that creative thinking involves the arrangement of associative
elements into new and useful combinations [, This process comprises two stages: idea generation, in which ideas
are brought together in unusual ways to create an original product, and evaluation of these ideas for their
appropriateness and novelty [l Building on this view, which is also known as the Two-Fold Model of Creativity,
neuroimaging studies that examine the neural underpinnings of creativity link the default mode network (DMN) to
creative thinking, and particularly to the generation phase of the creative process BI8IZl, The DMN is a network of
brain regions originally identified in functional magnetic resonance imaging (fMRI) studies during task-free trials [&l.
It consists of the anterior cingulate cortex (ACC), the posterior cingulate cortex (PCC), the medial prefrontal cortex
(mMPFC), and the temporo-parietal junction (TPJ) [BIJ  Activity in the DMN is frequently associated with
spontaneous cognitions and self-generated thought, including mind wandering, future thinking, memory retrieval,
and divergent thinking BH2U3I14] Divergent thinking tasks, which measure the ability to come up with multiple
solutions to an open problem 22181 are considered valid tools for examining creative ability 21718 The DMN was
found to be strongly activated among creative individuals, and this activation was associated with higher originality

scores on divergent thinking tasks 2291,
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While the DMN was found to contribute to the generation phase of creativity, the executive control network (ECN)
has been suggested as participating in the evaluation phase. The ECN is associated with cognitive processes
grounded in different prefrontal regions, including the inferior frontal gyrus (IFG) and the dorsolateral prefrontal
cortex (dIPFC) 29, Evidence from neuroimaging and lesion studies suggests that damage to the left IFG, which
causes reduced inhibitory control, leads to increased creative production [18I21  Moreover, patients with
frontotemporal dementia, which is characterized by damage in the left IFG, exhibit enhanced artistic creativity 22
(231241 Fyrther evidence from transcranial magnetic stimulation (TMS) studies demonstrated that temporary
inhibition of the left IFG leads to higher originality scores as a result of less stringent evaluations 2. Considering
that the left IFG was shown to be active during idea evaluation [28l28127] reduced activity in this region may, in fact,
lead to less strict evaluations and, consequently, to increased creativity. These ideas are in line with a study
suggesting that while right mPFC lesions were found to be associated with impaired creativity scores, patients with

left IFG lesions exhibited high creativity scores (211,

Both the generation and the evaluation phases seem to be involved in overcoming stereotypes. Stereotypes
represent an associated network that includes automatic and close associations, where the activation of one node
automatically activates related nodes; for example, mechanic—-male 281291 |n order to overcome stereotypes, it is
essential to form new and remote associations, an ability that involves the generation phase [l Given that this
phase is associated with internally oriented cognition 14, it may contribute to experiencing emotions in a non-
automatic way that is not influenced by external factors (e.g., experiencing more empathy toward the outgroup
during conflicts instead of anger). It may also help in bringing ideas together in unusual ways to create a new and
original perspective about the outgroup that may result in diminished biases. In addition, less strict evaluations of

these associations are crucial for a mindset that involves openness and acceptance.

| 2. Creativity as an Intervention

One key component of creativity that may be important in the relationship between creativity and conflict resolution
is flexible thinking. Cognitive flexibility is related to the ability to break old cognitive patterns, overcome functional
fixedness [12] and switch from one perspective to another 39, The flexibility of thought is essential for creativity as it
allows for frequent switches among categories during the creative process Bl and, as a result, generates new
associations between different concepts. Indeed, highly creative individuals were found to be more flexible in their
thinking (233 Furthermore, flexibility is essential for problem-solving in that it facilitates the ability to focus
attention selectively, inhibits extraneous information, and allows for flexible shifts in attention across multiple
elements during the process 14341351 |n the context of conflict resolution, cognitive flexibility may contribute to the
ability to overcome automatic cognitive biases and to more easily generate creative solutions to the situation.
Indeed, resolving a conflict in a constructive and cooperative manner facilitates the ability to recognize
contradictions and maintain flexibility in processing contradictory information or viewpoints [28137I38]

Another component of creativity that may affect intergroup biases and conflicts is originality, defined as the
generation of associations that are uncommon, remote, infrequent, and rare relative to existing ones 13B9 This

component may contribute to experiencing emotions that differ from automatic outgroup-targeted emotions.
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Additionally, creativity is positively associated with openness to experience 4%, an ability that may facilitate
experiencing novel and remote emotions. Greater openness may help in being able to explore new attitudes and
emotions. In support of the hypothesis, studies have shown that people high in openness experience a broader
range of emotions than people low in openness 1. In line with this, open-minded individuals exhibit greater
cognitive flexibility during conflict resolution, as they tend to use a wider range of ideas and more diverse strategies
(421 |nterestingly, implicit theories within a conflict [43144] syggest that individuals who are flexible in the belief that
the outgroups’ traits could change are more open to negotiation 42! and to cooperation 48! and experience more
positive attitudes toward the outgroup 2. One study manipulated the belief about the outgroup’s changeability and
found that participants in the changeable condition reported lower levels of anxiety and more willingness for
intergroup contact than participants who believed that the outgroups are fixed [28l. Specifically, anxiety mediated
the causal effect of changeability on the desire for contact. Given that hope is associated with cognitive flexibility
(49 another study examined the role of hope in the effect of the changeability of a conflict on compromise in
conflict. The findings indicate that changeability belief led to more compromise through the process of increased
hope BY. These findings suggest that during conflicts, people tend to have a rigid mindset L5253 that affects
emotions and attitudes experienced toward the outgroup and the conflict. Thus, training the mind to think more

creatively and flexibly might help in experiencing more positive emotions and attitudes during conflicts.

Based on the above, components of creativity, including openness, flexibility, and originality, may possibly influence
intergroup conflict by affecting conflict-related factors. Cognitive biases represent a systematic pattern of deviation
from rational judgment.

References

1. Runco, M.A.; Acar, S. Divergent Thinking as an Indicator of Creative Potential. Creat. Res. J.
2012, 24, 66-75.

2. Simonton, D.K. Creativity: Cognitive, Personal, Developmental, and Social Aspects. Am. Psychol.
2000, 55, 151.

3. Fischer, G.; Giaccardi, E.; Eden, H.; Sugimoto, M.; Ye, Y. Beyond binary choices: Integrating
individual and social creativity. Int. J. Hum. Comput. Stud. 2005, 63, 482-512.

4. Mednick, S. The associative basis of the creative process. Psychol. Rev. 1962, 69, 220-232.

5. Marron, T.R.; Lerner, Y.; Berant, E.; Kinreich, S.; Shapira-Lichter, I.; Hendler, T.; Faust, M. Chain
free association, creativity, and the default mode network. Neuropsychologia 2018, 118, 40-58.

6. Mayseless, N.; Eran, A.; Shamay-Tsoory, S.G. Generating original ideas: The neural underpinning
of originality. Neurolmage 2015, 116, 232—-239.

7. Zhu, W.; Chen, Q.; Xia, L.; Beaty, R.E.; Yang, W.; Tian, F.; Sun, J.; Cao, G.; Zhang, Q.; Chen, X;;
et al. Common and distinct brain networks underlying verbal and visual creativity. Hum. Brain

https://encyclopedia.pub/entry/37326 3/7



Creativity as an Intervention | Encyclopedia.pub

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

Mapp. 2017, 38, 2094-2111.

. Raichle, M.E.; MacLeod, A.M.; Snyder, A.Z.; Powers, W.J.; Gusnard, D.A.; Shulman, G.L. A

default mode of brain function. Proc. Natl. Acad. Sci. USA 2001, 98, 676—682.

. Gonen-Yaacovi, G.; De Souza, L.C.; Levy, R.; Urbanski, M.; Josse, G.; Volle, E. Rostral and

caudal prefrontal contribution to creativity: A meta-analysis of functional imaging data. Front. Hum.
Neurosci. 2013, 7, 465.

Kahn, S.; Ritter, S.M.; Mller, B.C.N.; van Baaren, R.B.; Brass, M.; Dijksterhuis, A. The
Importance of the Default Mode Network in Creativity—A Structural MRI Study. J. Creat. Behav.
2014, 48, 152-163.

Andrews-Hanna, J.R.; Smallwood, J.; Spreng, R.N. The default network and self-generated
thought: Component processes, dynamic control, and clinical relevance. Ann. N. Y. Acad. Sci.
2014, 1316, 29-52.

Volle, E. Associative and controlled cognition in divergent thinking: Theoretical, experimental,
neuroimaging evidence, and new directions. Camb. Handb. Neurosci. Creat. 2018, 1, 333-360.

Wu, X.; Yang, W.; Tong, D.; Sun, J.; Chen, Q.; Weli, D.; Zhang, Q.; Zhang, M.; Qiu, J.; Jiang, Q. A
Meta-Analysis of Neuroimaging Studies on Divergent Thinking Using Activation Likelihood
Estimation. Hum. Brain Mapp. 2015, 36, 2703-2718.

Zabelina, D.L.; Andrews-Hanna, J.R. Dynamic network interactions supporting internally-oriented
cognition. Curr. Opin. Neurobiol. 2016, 40, 86—-93.

Guilford, J.P. Creativity: Yesterday, Today and Tomorrow. J. Creat. Behav. 1967, 1, 3-14.

Torrance, E.P. Torrance Tests of Creative Thinking: Verbal Tests, Forms A and B, Figural Tests,
Forms A and B; Norms-Technical Manual; Personal Press: London, UK, 1974.

Beaty, R.E.; Benedek, M.; Silvia, P.J.; Schacter, D.L. Creative Cognition and Brain Network
Dynamics. Trends Cogn. Sci. 2016, 20, 87-95.

Mayseless, N.; Aharon-Peretz, J.; Shamay-Tsoory, S. Unleashing creativity: The role of left
temporoparietal regions in evaluating and inhibiting the generation of creative ideas.
Neuropsychologia 2014, 64, 157-168.

Jiao, B.; Zhang, D.; Liang, A.; Liang, B.; Wang, Z.; Li, J.; Cali, Y.; Gao, M.; Gao, Z.; Chang, S.; et
al. Association between resting-state brain network topological organization and creative ability:
Evidence from a multiple linear regression model. Biol. Psychol. 2017, 129, 165-177.

Chrysikou, E.G. The costs and benefits of cognitive control for creativity. In The Cambridge
Handbook of the Neuroscience of Creativity; Cambridge University Press: London, UK, 2018; pp.
299-317.

https://encyclopedia.pub/entry/37326 4/7



Creativity as an Intervention | Encyclopedia.pub

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Shamay-Tsoory, S.G.; Adler, N.; Aharon-Peretz, J.; Perry, D.; Mayseless, N. The origins of
originality: The neural bases of creative thinking and originality. Neuropsychologia 2011, 49, 178—
185.

Miller, B.L.; Ponton, M.; Benson, D.F.; Cummings, J.L.; Mena, |I. Enhanced artistic creativity with
temporal lobe degeneration. Lancet 1996, 348, 1744-1745.

Miller, B.L.; Boone, K.; Cummings, J.L.; Read, S.L.; Mishkin, F. Functional correlates of musical
and visual ability in frontotemporal dementia. Br. J. Psychiatry 2000, 176, 458—-463.

Seeley, W.W.; Matthews, B.R.; Crawford, R.K.; Gorno-Tempini, M.L.; Foti, D.; Mackenzie, I.R.;
Miller, B.L. Unravelling Boléro: Progressive aphasia, transmodal creativity and the right posterior
neocortex. Brain 2008, 131, 39-49.

Kleinmintz, O.M.; Abecasis, D.; Tauber, A.; Geva, A.; Chistyakov, A.V.; Kreinin, I.; Klein, E.;
Shamay-Tsoory, S.G. Participation of the left inferior frontal gyrus in human originality. Brain
Struct. Funct. 2018, 223, 329-341.

Ellamil, M.; Dobson, C.; Beeman, M.; Christoff, K. Evaluative and generative modes of thought
during the creative process. Neurolmage 2012, 59, 1783-1794.

Kroger, S.; Rutter, B.; Stark, R.; Windmann, S.; Hermann, C.; Abraham, A. Using a shoe as a
plant pot: Neural correlates of passive conceptual expansion. Brain Res. 2012, 1430, 52-61.

Domke, D. Racial cues and political ideology: An examination of associative priming. Commun.
Res. 2001, 28, 772-801.

Valentino, N.A. Crime news and the priming of racial attitudes during evaluations of the president.
Public Opin. Q. 1999, 63, 293-320. Available online: http://ezproxy.haifa.ac.il/login?
url=https://lwww.jstor.org/stable/2991710 (accessed on 15 May 2020).

Nijstad, B.A.; De Dreu, C.K.W.; Rietzschel, E.F.; Baas, M. The dual pathway to creativity model:
Creative ideation as a function of flexibility and persistence. Eur. Rev. Soc. Psychol. 2010, 21, 34—
77.

Baas, M.; De Dreu, C.K.W.; Nijstad, B.A. When Prevention Promotes Creativity: The Role of
Mood, Regulatory Focus, and Regulatory Closure. J. Personal. Soc. Psychol. 2011, 100, 794—
809.

Kenett, Y.N.; Faust, M. A Semantic Network Cartography of the Creative Mind. Trends Cogn. Sci.
2019, 23, 271-274.

Zabelina, D.L.; Robinson, M.D. Creativity as flexible cognitive control. Psychol. Aesthet. Creat.
Arts 2010, 4, 136-143.

Vartanian, O. Variable Attention Facilitates Creative Problem Solving. Psychol. Aesthet. Creat.
Arts 2009, 3, 57-59.

https://encyclopedia.pub/entry/37326 5/7



Creativity as an Intervention | Encyclopedia.pub

35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Zabelina, D.L. Attention and Creativity; Cambridge University Press: London, UK, 2018.

Carnevale, P.J.; Probst, T.M. Social values and social conflict in creative problem solving and
categorization. J. Personal. Soc. Psychol. 1998, 74, 1300-1309.

Miron-Spektor, E.; Gino, F.; Argote, L. Paradoxical frames and creative sparks: Enhancing
individual creativity through conflict and integration. Organ. Behav. Hum. Decis. Process. 2011,
116, 229-240.

Tjosvold, D.; Wong, A.; Chen, N.Y.F. Managing conflict in organizations constructively. Annu. Rev.
Organ. Psychol. Organ. Behav. 2014, 1, 545-568.

Torrance, E.P. Nurture of creative talents. Theory Into Pract. 1966, 5, 167—173.

Silvia, P.J.; Winterstein, B.P.; Willse, J.T.; Barona, C.M.; Cram, J.T.; Hess, K.l.; Martinez, J.L.;
Richard, C.A. Assessing Creativity with Divergent Thinking Tasks: Exploring the Reliability and
Validity of New Subjective Scoring Methods. Psychol. Aesthet. Creat. Arts 2008, 2, 68—85.

Terracciano, A.; McCrae, R.R.; Hagemann, D.; Costa, P.T. Individual Difference Variables,
Affective Differentiation, and the Structures of Affect. J. Personal. 2003, 71, 669—-704.

Johnson, D.W.; Johnson, R.T.; Tjosvold, D. Constructive Controversy: The Value of Intellectual
Opposition; Jossey-Bass/Wiley: Francisco, CA, USA, 2000; Available online:
https://psycnet.apa.org/record/2000-07807-003 (accessed on 13 October 2021).

Dweck, C.S.; Leggett, E.L. A social-cognitive approach to motivation and personality. Psychol.
Rev. 1988, 95, 256.

Dweck, C.S.; Molden, D.C. Self-Theories: Their impact on competence motivation and
acquisition. In The Handbook of Competence and Motivation; Elliot, A., Dweck, C.S., Eds.;
Guilford Publications: Guilford, NY, USA, 2005.

Chiu, C.Y.; Dweck, C.S.; Tong, J.Y.Y.; Fu, J.H.Y. Implicit theories and conceptions of morality. J.
Personal. Soc. Psychol. 1997, 73, 923.

Goldenberg, A.; Endevelt, K.; Ran, S.; Dweck, C.S.; Gross, J.J.; Halperin, E. Making intergroup
contact more fruitful: Enhancing cooperation between Palestinian and Jewish-Israeli adolescents
by fostering beliefs about group malleability. Soc. Psychol. Personal. Sci. 2017, 8, 3—10.

Halperin, E.; Russell, A.G.; Dweck, C.S.; Gross, J.J. Anger, hatred, and the quest for peace:
Anger can be constructive in the absence of hatred. J. Confl. Resolut. 2011, 55, 274-291.

Halperin, E.; Crisp, R.J.; Husnu, S.; Trzesniewski, K.H.; Dweck, C.S.; Gross, J.J. Promoting
intergroup contact by changing beliefs: Group malleability, intergroup anxiety, and contact
motivation. Emotion 2012, 12, 1192-1195.

https://encyclopedia.pub/entry/37326 6/7



Creativity as an Intervention | Encyclopedia.pub

49. Moeschberger, S.L.; Dixon, D.N.; Niens, U.; Cairns, E. Forgiveness in Northern Ireland: Model for
Peace in the Midst of the “Troubles”. Peace Confl. J. Peace Psychol. 2005, 11, 199-214.

50. Cohen-Chen, S.; Halperin, E.; Crisp, R.J.; Gross, J.J. Hope in the Middle East: Malleability
beliefs, hope, and the willingness to compromise for peace. Soc. Psychol. Personal. Sci. 2014, 5,
67-75.

51. Fodor, E.M. The power motive, group conflict, and physiological arousal. J. Personal. Soc.
Psychol. 1985, 49, 1408-1415.

52. Judd, C.M. Cognitive effects of attitude conflict resolution. J. Confl. Resolut. 1978, 22, 483—498.

53. Peterson, B.E.; Winter, D.G.; Doty, R.M. Laboratory tests of a motivational-perceptual model of
conflict escalation. J. Confl. Resolut. 1994, 38, 719-748.

Retrieved from https://encyclopedia.pub/entry/history/show/84142

https://encyclopedia.pub/entry/37326 717



