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Review 

Spontaneous thought as play: the value of fictional goals 
in the default mode network 
Gaia Molinaro1,2 and Moshe Bar3   

Given its prevalence in our wakeful mental activity, 
spontaneous thought (ST) has been attributed several roles in 
cognition, most of which engage the brain’s default mode 
network. Among the benefits of ST is its ability to support the 
proactive simulation of possible future scenarios, including 
situations that, prima facie, may seem frivolous, futile, or simply 
unlikely. By drawing an analogy between ST and children’s 
play, we propose a substantial role for what might otherwise 
seem like useless mental activity. In children’s play, ‘fictional’ 
activities have been argued to hold inherent value, as they hone 
the capacity to generate new plans and ideas — even if never 
pursued — and the ability to generate increasingly accurate 
simulations. We suggest that ST similarly provides a platform 
for the simulation of goals and scenarios outside the boundaries 
of what is likely or even feasible in the given context, facilitating 
learning and innovation. In this capacity, ST supports human 
intelligence and mental well-being. We discuss the implications 
of our proposal for the understanding of ST and its underlying 
neural circuitry. 
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Introduction 
Between 25% and 50% of our lives are spent thinking 
about topics that are largely detached from our im-
mediate activities and surroundings [1–3]. Many of these 
thoughts fall under the category of spontaneous thought 
(ST), which includes mind wandering, daydreaming, and 
fantasizing [4,5]. ST is largely supported by activity in 
the default mode network (DMN) [6–8], although other 
brain areas are also involved [9,10]. Although ST is an 
inherently elusive concept [11], it can be characterized 
as relatively free of deliberate constraints implemented 
through cognitive control (e.g. intentionally bringing our 
attention to a boring class) or automatic constraints 
driven by affective or sensory salience (e.g. paying at-
tention to a crashed car on the side of the road despite 
our best efforts not to) [12,4,13]. According to the dy-
namic framework of thought [4,13], ST implies more 
cognitive control than dreaming but less than goal-di-
rected thought, and, unlike ruminative and obsessive 
thoughts, it is not tightly constrained by emotional 
stressors [5]. 

While psychologists have long wondered how, why, and 
when the mind wanders [14], ST only became a subject 
of scientific study relatively recently [15], when it was 
primarily addressed as a failure to concentrate and a 
disruption to purposeful behavior [16,17]. Despite its 
initial treatment, ST should be less prevalent if it were 
exclusively disruptive [18]. In fact, while occasionally 
deranging present activities, ST may positively impact 
cognition on a broader scale. For instance, ST is often 
future oriented, which helps us simulate and plan for 
upcoming events [18–20]. It also reiterates experienced 
scenarios, supporting memory consolidation in the pro-
cess [21,22]. As much as 70% of ST has been shown to 
involve simulating situations that include other people  
[23], suggesting that it may play supporting roles in so-
cial interactions [24]. Some findings suggest that plan-
ning and imagining movements, as may occur during ST, 
can lead to improvements in physical activity [25–27]. 
Because ST frequently involves the mental simulation 
of past and planned activities [18,28,29], often engaging 
the same brain regions as their actual execution [26], it 
may benefit our physical performance when we even-
tually enact those activities. Although initially thought to 
correlate with negative feelings ([2], but see Refs.  
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[30,31]), ST can act as a temporary relief from immediate 
concerns, thus improving mood [32,33]. By enabling 
broad associations across concepts [34,35], ST also sup-
ports the discovery of creative solutions [36,35,37]. ST 
may also initiate the search for more rewarding or im-
portant activities by evaluating alternative scenarios 
when current tasks are either too easy or too difficult to 
achieve [38,39]. 

Despite all these adaptive roles, ST often appears 
dedicated to thoughts that are unrelated to immediately 
relevant scenarios, and its untethered, free-flowing 
characteristics remain difficult to reconcile with a view of 
ST as a beneficial cognitive process. Here, we connect 
ST with children’s play to propose that seemingly was-
teful aspects of ST, which center on goals that may not 
be pursued in real life, serve important cognitive func-
tions. While we recognize that several aspects of ST 
likely contribute to creativity, planning, problem-sol-
ving, and positive mood [17,19], this opinion piece fo-
cuses on the role of goals simulated in ST and their 
impact on other cognitive processes. A recent perspec-
tive highlighted the beneficial aspects of goal setting in 
and of itself, even when disconnected from any concrete 
endeavor, as a way of extending previous knowledge and 
supporting innovation through associations [40]. Pre-
vious work also suggested that humans mostly produce 
and pursue such arbitrary, unrealistic goals in playful 
behavior (prominent in childhood) [41]. By drawing an 
analogy between ST and play, we propose that, through 
ST, ‘fictional’ goals continue beyond development and 
that ST and play share a role of support for the ever- 
improving simulation of imagined goals. As such, ST 
serves as a valuable platform for cognitive control, in-
novation, and knowledge integration throughout the 
lifespan. 

The value of fictional goals 
Goals are core to higher-order cognition, enabling flex-
ible behavior by helping reduce the complexity of in-
coming signals, supporting planning, and contextualizing 
information [42,43]. Goals can shape internal re-
presentations to align with desired states [44,45], prune 
the action space to favor behaviors that serve a pre-es-
tablished objective [46], elicit attentional shifts [47–49], 
and shape our appraisal of events, attributing rewarding 
functions to outcomes that match the present goal  
[50–52]. The dynamics of goal selection and pursuit are 
complex and far from fully understood [53]. Most ex-
isting research focuses on instrumental goals people 
generate and, at a minimum, consider pursuing in real 
life. While setting (and studying) goals of this sort is 
useful [42], recent perspectives highlight the importance 
of seemingly more frivolous goals, which individuals 
temporarily set and never plan to pursue [40]. 

Such ‘fictional’ (as opposed to immediate, actual) goals 
are a central property of children’s play [40]. In play, 
goals are valued for the rewarding struggle they enable 
and the skills they call for [54,55], an aspect emphasized 
by Bernard Suits as he first suggested that playing a 
game involves ‘the voluntary attempt to overcome un-
necessary obstacles’ [56]. While linking obstacles to fun 
seems counterintuitive, people willingly engage in 
painstaking puzzles, draw arbitrary lines for a ball to 
cross or avoid, and invent stories about monsters to de-
feat — all in the absence of external rewards. In other 
words, playing entails entering a state where a fictional 
goal and an associated state of affairs are temporarily 
accepted for the sake of a game [56]. The fictional goals 
set during play serve important functions in human 
cognition, particularly by supporting the development of 
planning abilities and the generation of new ideas [40] 
— both central aspects of human intelligence. 

We propose that some benefits conferred by fictional 
goal setting in play are mirrored in ST. Although play 
and ST have traditionally been studied in separate 
fields, parallels between them could help expand current 
views on the role of ST in cognition. For instance, both 
play and ST involve predictive processes that help us 
prepare for later challenges by mimicking possible sce-
narios, both support creative problem-solving, and both 
have ties to well-being and positive mood [35,57]. In the 
next section, we elaborate on the analogy between play 
and ST to propose that, similar to play, ST functions as a 
platform for honing our ability to set goals, solve pro-
blems, communicate, expand our knowledge, and be-
yond. We will also highlight some important differences 
between play and ST, including the fact that while play 
is predominant in early childhood, ST persists at any 
age, meaning it could afford the same simulation cap-
abilities well into adulthood. 

Analogies between spontaneous thought 
and play 
Several adaptive roles have been attributed to play  
[41,57]. For example, play involving multiple parties can 
help define social hierarchies and strengthen relation-
ships within a group [58]. Types of play that involve 
physical activity may function as motor training, 
whereby animals learn motor skills relevant to their 
survival, such as pouncing, hiding, running, and grabbing  
[59]. Some uniquely human forms of play entail the 
unfolding of imagined scenarios [60], which may support 
reasoning about the mental states of others [61,62], 
counterfactual events [63], and surprising situations  
[57,64]. Most of these functions of play relate to its mi-
micking reality, thus preparing the young for their future 
endeavors. However, a recent shift in focus has high-
lighted how play might also be valuable when it deviates 
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from reality, rather than modeling it. By establishing 
temporary, imaginary goals that manipulate the mapping 
between external stimuli and internal rewards, children 
link disparate ideas and generate novel insights [41]. 
Despite obvious differences (e.g. play usually being a 
physical behavior and ST being mental), play and ST 
share several features and could be interconnected [65]. 
We first identify analogies between ST and play. While 
several links between the two are worthy of exploration, 
we focus our analysis on the role of goals in each and 
suggest that a process of fictional goal generation and 
pursuit, similar to the one observed in play, also occurs 
in ST. This hypothesis could improve our understanding 
of ST and its nuanced impact on human cognition. 

No universal definition of play currently exists (and 
perhaps never will [66]). To draw the parallels we pro-
pose between ST and play, we follow Gray’s [67] defi-
nition of the latter, which centers around five key 
characteristics of play, is intentionally broad, offers a 
synthesis from several classic and contemporary defini-
tions, and is widely acknowledged [68]. We relate each 
of Gray’s characteristics of play to ST. 

First, play is never enforced. It is ‘self-chosen’, meaning 
it is internally motivated, and ‘self-directed’, in that it 
implies agreement with the premises of the playful act  
[67,69]. Although ST is often initiated without aware-
ness or intention [39], it is by definition generated by the 
individual, rather than imposed [70]. 

Second, play is conducted in an alert and active but re-
latively nonstressed state of mind. Analogously, ST, 
unlike dreaming, requires being awake and, unlike ru-
minative, obsessive, and goal-directed thoughts, must be 
free of impinging worries and stressors [4,13]. 

Third, play is imaginative, occupying a space between 
reality and inventions that, even when extremely ori-
ginal and creative, borrows elements from real-life sce-
narios [71]. Similarly, ST incorporates aspects of the real 
world while relying on internal knowledge and mem-
ories [28,29]. Supporting the idea that play and ST share 
the same modality of content generation, some of the 
brain areas underlying ST, including the DMN [6–8], 
are also active during spontaneous play [72,73]. 

Fourth, play is guided by rules, but these rules leave 
room for creativity. To whatever extent, play always has 
some structure. Yet, the structure needs not, and often 
does not, match that of reality. Similarly, ST is a struc-
tured process that draws from memories and knowledge 
while recombining existing concepts into new associa-
tions through analogies and reformulations [29,74]. 

Fifth, play is intrinsically motivated. Although play entails 
specific goals, players typically care about the process of 

pursuing the goal and not exclusively or necessarily about 
the act of achieving the outcome [55]. We propose that this 
final aspect of play, too, is mirrored in ST. 

If in play a child may set out to make a love potion out of 
wood sticks, leaves, and mud, in ST, one might consider 
how to survive a plane crash by using a blanket as a 
parachute. While we are unlikely to accomplish the 
former and hopefully never need to attempt the latter, 
setting arbitrary, fictional goals initiates a stream of 
thoughts that generates novel ideas or connects estab-
lished ones in new ways. As a result, similar to play, the 
value of ST might stem in large part from the thought 
processes it enables, rather than only from the points to 
which it leads. 

Fictional goals in spontaneous thought 
Most studies connecting ST and goals focus on person-
ally relevant and real objectives. Indeed, the connection 
between ST and current goals or concerns is well es-
tablished [38,75] and considered key to the cognitive 
benefits of ST [5]. However, ST is an extremely het-
erogeneous construct [76,77]. Although it also en-
compasses purely associative thinking [78], some ST 
involves thoughts about goals we only simulate to make 
predictions [19] and not necessarily plan to realize. Bi-
zarre and unrealistic daydreaming (a type of ST) is not 
uncommon [75,79]. In any case, our argument is not 
about whether ST is concerned with reasonable or far- 
fetched scenarios, but rather that it does not matter. 
Whenever imagined goals entail realistic scenarios, even 
when unlikely to take place at all, they help us prepare 
for the future as a valid replacement for experience  
[19,28,80]. As long as a goal provides enough structure, 
even unrealistic settings can be used to scaffold thoughts 
and direct the generation of hypotheses, plans, and 
creative ideas — some of which may eventually lead to 
worthwhile discoveries [36,37,33]. 

Most benefits of fictional goals apply to both play and 
ST thanks to their shared characteristics. Goal setting is 
cognitively taxing, as it entails allocating vast amounts of 
cognitive resources to support the ensuing goal pursuit  
[42,81]. Being detached from the pressure of everyday 
constraints, both play and ST afford the freedom to 
explore goals in a lightweight form, whereby only select 
aspects of real life need to be considered, often in an 
abstract form [19,71]. Moreover, both processes enable 
us to experience scenarios we could never encounter in 
the real world, which carries intrinsic value [82]. Com-
pared with play, some aspects of ST make it uniquely 
suitable to serve as a platform for fictional goal genera-
tion and related thinking. 

For instance, children’s pretend play often compresses 
time to focus on salient moments [83], but ST allows us 
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to flexibly and quickly manipulate information across 
timescales [84] without the need to maintain consistency 
across episodes or wait for enacted scenes to unfold 
before continuing to the next. Moreover, play is most 
prevalent during the protected period of childhood [85], 
while ST extends throughout all stages of life (although 
its frequency tends to decrease with age [86]). Play is 
typically physical, external, and often public and social, 
whereas ST is always private, internal, and independent. 
As a result, ST can occur anytime and anywhere. Indeed, 
the fact that ST permeates all (including inappropriate) 
moments of wakeful activity partly explains why it is 
often viewed as disruptive [87]. Its inaccessibility en-
ables ST to provide a unique platform for simulating and 
evaluating interesting scenarios while escaping judg-
ment, social constraints, and full energy investment [88]. 

Discussion 
For decades, ST has puzzled psychologists and been lar-
gely taken as wasteful and disruptive. Several useful 
functions of ST have gradually been identified, but the 
aspects of ST that significantly deviate from present goals 
and concerns are still hard to reconcile with existing ac-
counts for the benefits of ST. Our proposal to look at ST as 
goal-oriented ‘mental play’ remedies this discrepancy. 

Underestimating the importance of ST as a valuable 
thought process has consequences at both scientific and 
societal levels. As researchers, a more complete view of 
ST’s roles may help further our understanding of its cog-
nitive, behavioral, and neural correlates as well as their 
relationship with other functions. For instance, connecting 
ST and goal pursuit through play might alter our inter-
pretation of existing work on the DMN, a network en-
compassing medial (prefrontal, parietal, and temporal) and 
lateral (parietal and temporal) cortical regions [89] and most 
prominently associated with ST [6–8]. While primarily 
studied in resting state modalities, the DMN is also im-
plicated in goal-oriented processes [90,91]. We predict the 
DMN to play a similar role even when the goals in ques-
tion are not actively being pursued. This account is con-
sistent with a general view of the DMN as neural 
machinery for associative thinking [19,28,92], which is re-
quired by active simulation of goal pursuit in any context, 
fictional or not. Linking ST to play in a more substantial 
manner might also better position researchers tackling the 
neural mechanisms of the latter. Neuroimaging studies on 
play are currently lacking, but initial evidence suggests an 
involvement of the DMN [73]. While current proposals 
attribute such activation to social aspects of play [72], they 
may in fact be more broadly related to the simulation of 
fictional goals. 

As a society, lacking an understanding of when and why 
ST should be prioritized [93] has resulted in ST being 
dismissed (and even punished), such that we often 

prefer filling our time with menial or damaging activities 
to giving space for thoughts to spontaneously arise  
[94,95], possibly resulting in severe consequences for our 
identity, creativity, and mental health [33,96]. In the real 
world, our values are frequently captured by existing 
incentives, often set by large institutions (e.g. grades and 
rankings) or quantified by simple devices and applica-
tions (likes and points) [97]. When it is not focused on 
existing concerns, ST has the potential to help us step 
back from socially imposed measures of success and 
create shelter for the evaluation of goals and the realities 
they enable — no matter how extreme or unrealistic. In 
ST, we can experiment with different value systems, 
which allows us to regain autonomy in our value defi-
nition and ultimately contributes to a fulfilling life [97]. 

Conclusion 
We propose that one way to further our understanding of 
ST and its relationship to other cognitive processes is by 
drawing a high-level analogy between ST and play. 
While recognizing a link between the two comes with 
several interesting avenues for further research and dis-
cussion, we focused on the role of goals in both ST and 
play, arguing that, like play, ST is useful even when — if 
not exactly when — it entails unrealistic or frivolous 
goals. Similar to play, ST can serve as a platform to in-
vent, unfold, and pursue fictional goals without needing 
to commit to them, thus supporting our abilities to plan 
and innovate. Undisturbed by external forces, ST also 
uniquely contributes to the reassessment of personal 
values, contributing to our sense of self and in-
dependence. Despite being troublesome when occurring 
at inappropriate times, play is now recognized as an 
important aspect of development, especially as the value 
of fictional goals in play is acknowledged. While play is 
prominent during childhood, ST, with its similar char-
acteristics yet more internal and private nature, might be 
the adult version of constructive play. In light of its si-
milar merits, ST deserves at least the same care, pro-
tection, and appreciation we devote to children’s play. 

Funding 
This work was supported by the Israeli Science 
Foundation (Israeli Science Foundation grant #673/17) 
and the Sagol Family (both to M.B.). 

Author Contributions 
Gaia Molinaro: Conceptualization, Writing – original 
draft, Writing – review & editing Moshe Bar: 
Conceptualization, Supervision, Writing – review & 
editing. 

Data Availability 

No data were used for the research described in the ar-
ticle. 

4 Functions of the Default Mode Network  

www.sciencedirect.com Current Opinion in Behavioral Sciences 2025, 63:101504 



Declaration of Competing Interest 
Nothing declared. 

References and recommended reading 
Papers of particular interest, published within the period of review, have 
been highlighted as:  

•• of special interest  
•• of outstanding interest.  

1. Kane MJ, Brown LH, McVay JC, Silvia PJ, Myin-Germeys I, Kwapil 
TR: For whom the mind wanders, and when: an experience- 
sampling study of working memory and executive control in 
daily life. Psychol Sci 2007, 18:614-621. 

2. Killingsworth MA, Gilbert DT: A wandering mind Is an unhappy 
mind. Science 2010, 330:932. 

3. Klinger E, Cox WM: Dimensions of thought flow in everyday life. 
Imagin, Cogn Personal 1987, 7:105-128. 

4. Christoff K, Irving ZC, Fox KCR, Spreng RN, Andrews-Hanna JR: 
Mind-wandering as spontaneous thought: a dynamic 
framework. Nat Rev Neurosci 2016, 17:718-731. 

5.
•

Mildner JN, Tamir DI: Why do we think? the dynamics of 
spontaneous thought reveal its functions. PNAS Nexus 2024, 
3:230. 

The authors show evidence for the adaptiveness of spontaneous 
thought in memory optimization and goal-directed thinking. 

6. Christoff K, Ream JM, Gabrieli JDE: Neural basis of spontaneous 
thought processes. Cortex 2004, 40:623-630. 

7. Christoff K, Gordon AM, Smallwood JM, Smith R, Schooler JW: 
Experience sampling during fMRI reveals default network and 
executive system contributions to mind wandering. Proc Natl 
Acad Sci 2009, 106:8719-8724. 

8. Mason MF, Norton MI, Van Horn JD, Wegner DM, Grafton ST, 
Macrae CN: Wandering minds: the default network and 
stimulus-Independent thought. Science 2007, 315:393-395. 

9.
•

Kucyi A, Kam JWY, Andrews-Hanna JR, Christoff K, Whitfield- 
Gabrieli S: Recent advances in the neuroscience of 
spontaneous and off-task thought: implications for mental 
health. Nat Ment Health 2023, 1:827-840. 

The authors provide an updated perspective on the neural mechanisms 
of spontaneous thought. 

10. Kucyi A, Anderson N, Bounyarith T, Braun D, Shareef-Trudeau L, 
Treves I, Braga RM, Hsieh P-J, Hung S-M: Individual variability in 
neural representations of mind-wandering. Netw Neurosci 2024, 
8:808-836. 

11. Seli P, Kane MJ, Smallwood JM, Schacter DL, Maillet D, Schooler 
JW, Smilek D: Mind-wandering as a natural kind: a family- 
resemblances view. Trends Cogn Sci 2018, 22:479-490. 

12. J.R. Andrews-Hanna, Z.C. Irving, K.C.R. Fox, R.N. Spreng, and K. 
Christoff : The Neuroscience of Spontaneous Thought: An 
Evolving Interdisciplinary Field; The Oxford handbook of 
spontaneous thought: Mind-wandering, creativity, and dreaming. 
143, 2018. 

13. Girn M, Mills C, Roseman L, Carhart-Harris RL, Christoff K: 
Updating the dynamic framework of thought: creativity and 
psychedelics. Neuroimage 2020, 213:116726. 

14. James W: Psychology. H. Holt; 1892. 

15. Smallwood JM, Schooler JW: The restless mind. Psychol Bull 
2006, 132:946-958. 

16. Kane MJ, McVay JC: What mind wandering reveals about 
executive-control abilities and failures. Curr Dir Psychol Sci 
2012, 21:348-354. 

17. Mooneyham BW, Schooler JW: The costs and benefits of mind- 
wandering: a review. Can J Exp Psychol Rev Can De Psychol 
expérimentale 2013, 67:11-18. 

18. Baird B, Smallwood JM, Schooler JW: Back to the future: 
autobiographical planning and the functionality of mind- 
wandering. Conscious Cogn 2011, 20:1604-1611. 

19. Bar M: The proactive brain: using analogies and associations to 
generate predictions. Trends Cogn Sci 2007, 11:280-289. 

20. Klinger E: Goal commitments and the content of thoughts and 
dreams: basic principles. Front Psychol 2013, 4:415. 

21. Mills C, Herrera-Bennett A, Faber M, Christoff K: Why the mind 
wanders: how spontaneous thought’s default variability may 
support episodic efficiency and semantic optimization. The 
Oxford Handbook of Spontaneous Thought: Mind-Wandering, 
Creativity, and Dreaming. Oxford University Press; 2018:11-22. 

22. Wamsley EJ, Summer T: Spontaneous entry into an “offline” 
state during wakefulness: a mechanism of memory 
consolidation? J Cogn Neurosci 2020, 32:1714-1734. 

23. Mar RA, Mason MF, Litvack A: How daydreaming relates to life 
satisfaction, loneliness, and social support: the importance of 
gender and daydream content. Conscious Cogn 2012, 
21:401-407. 

24. Baumeister RF, Masicampo EJ: Conscious thought is for 
facilitating social and cultural interactions: how mental 
simulations serve the animal-culture interface. Psychol Rev 
2010, 117:945-971. 

25. Driskell JE, Copper C, Moran A: Does mental practice enhance 
performance? J Appl Psychol 1994, 79:481-492. 

26. Kappes HB, Morewedge CK: Mental simulation as substitute for 
experience. Soc Personal Psychol Compass 2016, 10:405-420. 

27. Kim OA, Forrence AD, McDougle SD: Motor learning without 
movement. Proc Natl Acad Sci 2022, 119:e2204379119. 

28. Bar M: The proactive brain: memory for predictions. Philos Trans 
R Soc B Biol Sci 2009, 364:1235-1243. 

29. Mildner JN, Tamir DI: Spontaneous thought as an unconstrained 
memory process. Trends Neurosci 2019, 42:763-777. 

30. Poerio GL, Totterdell P, Emerson L-M, Miles E: Love is the triumph 
of the imagination: daydreams about significant others are 
associated with increased happiness, love and connection. 
Conscious Cogn 2015, 33:135-144. 

31. Ruby FJM, Smallwood JM, Engen H, Singer T: How self- 
generated thought shapes mood–the relation between mind- 
wandering and mood depends on the socio-temporal content 
of thoughts. PLoS One 2013, 8:e77554. 

32. Franklin MS, Smallwood JM, Schooler JW: Catching the mind in 
flight: Using behavioral indices to detect mindless reading in 
real time. Psychon Bull Rev 2011, 18:992-997. 

33. Zedelius CM, Schooler JW: Mind wandering “ahas” versus 
mindful reasoning: alternative routes to creative solutions. 
Front Psychol 2015, 6:834. 

34. Axelrod V, Rees G, Bar M: The default network and the 
combination of cognitive processes that mediate self- 
generated thought. Nat Hum Behav 2017, 1:896-910. 

35. Baror S, Bar M: Associative activation and its relation to 
exploration and exploitation in the brain. Psychol Sci 2016, 
27:776-789. 

36. Baird B, Smallwood JM, Mrazek MD, Kam JWY, Franklin MS, 
Schooler JW: Inspired by distraction: mind wandering facilitates 
creative incubation. Psychol Sci 2012, 23:1117-1122. 

37. Gable SL, Hopper EA, Schooler JW: When the muses strike: 
creative Ideas of physicists and writers routinely occur during 
mind wandering. Psychol Sci 2019, 30:396-404. 

38. Klinger E, Marchetti I, Koster EHW: Spontaneous thought and 
goal pursuit: from functions such as planning to dysfunctions 
such as rumination. In The Oxford Handbook of Spontaneous 
Thought: Mind-Wandering, Creativity, and Dreaming. Edited by 
Christoff K, Fox KCR. Oxford University Press; 2018. 

39. Shepherd J: Why does the mind wander? Neurosci Conscious 
2019, 2019:niz014. 

Spontaneous thought as play Molinaro and Bar 5 

www.sciencedirect.com Current Opinion in Behavioral Sciences 2025, 63:101504 

http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref1
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref1
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref1
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref1
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref2
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref2
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref3
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref3
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref4
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref4
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref4
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref5
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref5
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref5
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref6
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref6
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref7
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref7
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref7
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref7
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref8
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref8
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref8
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref9
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref9
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref9
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref9
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref10
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref10
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref10
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref10
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref11
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref11
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref11
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref12
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref12
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref12
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref13
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref14
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref14
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref15
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref15
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref15
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref16
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref16
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref16
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref17
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref17
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref17
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref18
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref18
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref19
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref19
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref20
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref20
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref20
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref20
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref20
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref21
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref21
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref21
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref22
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref22
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref22
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref22
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref23
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref23
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref23
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref23
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref24
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref24
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref25
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref25
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref26
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref26
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref27
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref27
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref28
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref28
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref29
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref29
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref29
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref29
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref30
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref30
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref30
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref30
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref31
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref31
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref31
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref32
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref32
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref32
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref33
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref33
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref33
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref34
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref34
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref34
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref35
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref35
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref35
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref36
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref36
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref36
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref37
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref37
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref37
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref37
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref37
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref38
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref38


40.
••

J Chu, JB Tenenbaum, and LE Schulz: In Praise of Folly: Flexible 
Goals and Human Cognition; Trends in Cognitive Sciences. 2024. 

The authors discuss the importance of goals (even foolish ones) to 
human innovation. 

41. Chu J, Schulz LE: Play, curiosity, and cognition. Annu Rev Dev 
Psychol 2020, 2:317-343. 

42.
••

G Molinaro and AGE Collins: A Goal-Centric Outlook on 
Learning; Trends in Cognitive Sciences. 2023. 

The authors highlight the significance of studying goals in cognitive 
science research. 

43.
•

B De Martino and A Cortese: Goals, Usefulness and Abstraction 
in Value-Based Choice; Trends in Cognitive Sciences. 2022. 

The authors review evidence for the role of goals in shaping internal 
representations and impacting decisions. 

44. Castegnetti G, Zurita M, De Martino B: How usefulness shapes 
neural representations during goal-directed behavior. Sci Adv 
2021, 7:eabd5363. 

45. Leong YC, Hughes BL, Wang Y, Zaki J: Neurocomputational 
mechanisms underlying motivated seeing. Nat Hum Behav 2019, 
3:962-973. 

46. Cheng S, Zhao M, Tang N, Zhao Y, Zhou J, Shen M, Gao T: 
Intention beyond desire: spontaneous intentional commitment 
regulates conflicting desires. Cognition 2023, 238:105513. 

47. Gollwitzer PM: Action phases and mind-sets. Handbook of 
Motivation and Cognition: Foundations of Social Behavior. The 
Guilford Press; 1990:53-92. 

48.
•

Holton E, Grohn J, Ward H, Manohar SG, O’Reilly JX, Kolling N: 
Goal commitment is supported by vmPFC through selective 
attention. Nat Hum Behav 2024, 8:1351-1365. 

The authors demonstrate that goal pursuit induces attentional shifts. 

49. O’Reilly RC: Unraveling the mysteries of motivation. Trends 
Cogn Sci 2020, 24:425-434. 

50. Frömer R, Dean Wolf CK, Shenhav A: Goal congruency 
dominates reward value in accounting for behavioral and 
neural correlates of value-based decision-making. Nat Commun 
2019, 10:4926. 

51.
•

McDougle SD, Ballard IC, Baribault B, Bishop SJ, Collins AGE: 
Executive function assigns value to novel goal-congruent 
outcomes. Cereb Cortex 2022, 32:231-247. 

The authors show evidence that humans can leverage the brain’s reward 
system to imbue abstract, novel outcomes with value to support goal- 
directed learning. 

52. Molinaro G, Collins AGE: Intrinsic rewards explain context- 
sensitive valuation in reinforcement learning. PLoS Biol 2023, 
21:e3002201. 

53. Moskowitz GB, Gesundheit Y: Goal priming. The Psychology of 
Goals. Guilford Press; 2009:203-233. 

54. J Chu and L Schulz: Exploratory Play, Rational Action, and 
Efficient Search. 2020. 

55. Nguyen CT: Games: Agency as Art. Oxford University Press; 
2020. 

56. Suits B: The Grasshopper: Games, Life and Utopia. University of 
Toronto Press; 1978. 

57. MM Andersen, J Kiverstein, M Miller, and A Roepstorff: Play in 
Predictive Minds: A Cognitive Theory of Play; Psychological 
Review, 2022. 

58. Bekoff M: Social play and play-soliciting by Infant canids. Am 
Zool 1974, 14:323-340. 

59. K. Groos: The Play of Animals. 1898. 

60. Spinka M, Newberry RC, Bekoff M: Mammalian play: training for 
the unexpected. Q Rev Biol 2001, 76:141-168. 

61. Lillard AS: Pretend play skills and the child’s theory of mind. 
Child Dev 1993, 64:348-371. 

62. Youngblade LM, Dunn J: Individual differences in young 
children’s pretend play with mother and sibling: links to 

relationships and understanding of other people’s feelings and 
beliefs. Child Dev 1995, 66:1472-1492. 

63. Buchsbaum D, Bridgers S, Weisberg DS, Gopnik A: The power of 
possibility: causal learning, counterfactual reasoning, and 
pretend play. Philos Trans R Soc B Biol Sci 2012, 367:2202-2212. 

64. Weisberg DS, Gopnik A: Pretense, counterfactuals, and 
Bayesian causal models: why what Is not real really matters. 
Cogn Sci 2013, 37:1368-1381. 

65. Russ SW: Chapter 10 - Mind wandering, fantasy, and pretend 
play: a natural combination. In Creativity and the Wandering Mind, 
Explorations in Creativity Research. Edited by Preiss DD, Cosmelli 
D, Kaufman JC. Academic Press; 2020:231-248. 

66. Power TG: Play and Exploration in Children and Animals. 
Psychology Press; 1999. 

67. Gray P: Play as a foundation for hunter-gatherer social 
existence. Am J Play 2009, 1:476-522. 

68. Gray P: Definitions of play. Scholarpedia 2013, 8:30578. 

69. Burghardt GM: Defining and recognizing play. In: The Oxford 
Handbook of the Development of Play. Edited by Nathan P, 
Pellegrini AD. 0 Oxford University Press; 2010. 

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

71. Winnicott DW: Playing: a theoretical statement, 0, In The 
Collected Works of D. W. Winnicott: Volume 8. Edited by Caldwell 
L, Robinson HT. Oxford University Press; 1968:1967-1968. 

72. A Chan and DJ Siegel: Play and the Default Mode Network: 
Interpersonal Neurobiology, Self, and Creativity; Play and 
Creativity in Psychotherapy (Norton Series on Interpersonal 
Neurobiology), 2017. 

73. Whitehead C, Marchant JL, Craik D, Frith CD: Neural correlates of 
observing pretend play in which one object is represented as 
another. Soc Cogn Affect Neurosci 2009, 4:369-378. 

74. Sripada C, Taxali A: Structure in the stream of consciousness: 
evidence from a verbalized thought protocol and automated 
text analytic methods. Conscious Cogn 2020, 85:103007. 

75. Stawarczyk D, Majerus S, Maj M, Van der Linden M, D’Argembeau 
A: Mind-wandering: phenomenology and function as assessed 
with a novel experience sampling method. Acta Psychol 2011, 
136:370-381. 

76. Shrimpton D, McGann D, Riby LM: Daydream believer: 
rumination, self-reflection and the temporal focus of mind 
wandering content. Europe’s J Psychol 2017, 13:794. 

77. Wang H-T, Poerio G, Murphy C, Bzdok D, Jefferies E, Smallwood J: 
Dimensions of experience: exploring the heterogeneity of the 
wandering mind. Psychol Sci 2018, 29:56-71. 

78. Bar M, Aminoff E, Mason M, Fenske M: The units of thought. 
Hippocampus 2007, 17:420-428. 

79. Singer JL, McCraven VG: Some characteristics of adult 
daydreaming. J Psychol 1961, 51:151-164. 

80. Lombrozo T: Learning by thinking” in science and in everyday 
life. The Scientific Imagination. Oxford University Press; 
2020:230-249. 

81.
••

J Chu and L Schulz: “Because I Want to”: Valuing Goals for Their 
Own Sake; In: Proceedings of the Annual Meeting of the Cognitive 
Science Society, volume 44, 2022. 

The authors show that children and adults value goals in and of them-
selves, beyond the outcomes their pursuit enables 

82. Dubourg E, Baumard N: Why imaginary worlds? The 
psychological foundations and cultural evolution of fictions 
with imaginary worlds. Behav Brain Sci 2022, 45:e276. 

83. Sinclair H, Stambak M: Pretend Play Among 3-Year-Olds. 
Routledge; 2013. 

6 Functions of the Default Mode Network  

www.sciencedirect.com Current Opinion in Behavioral Sciences 2025, 63:101504 

http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref39
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref39
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref40
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref40
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref40
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref41
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref41
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref41
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref42
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref42
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref42
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref43
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref43
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref43
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref44
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref44
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref44
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref45
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref45
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref46
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref46
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref46
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref46
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref47
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref47
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref47
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref48
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref48
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref48
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref49
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref49
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref50
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref50
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref51
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref51
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref52
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref52
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref53
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref53
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref54
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref54
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref55
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref55
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref55
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref55
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref56
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref56
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref56
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref57
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref57
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref57
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref58
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref58
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref58
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref58
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref59
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref59
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref60
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref60
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref61
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref62
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref62
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref62
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref63
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref63
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref63
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref63
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref64
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref64
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref64
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref65
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref65
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref65
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref66
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref66
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref66
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref67
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref67
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref67
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref67
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref68
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref68
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref68
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref69
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref69
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref69
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref70
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref70
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref71
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref71
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref72
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref72
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref72
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref73
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref73
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref73
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref74
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref74


84. Guillot A, Collet C: Duration of mentally simulated movement: a 
review. J Mot Behav 2005, 37:10-20. 

85. Gopnik A: Childhood as a solution to explore-exploit tensions. 
Philos Trans R Soc B 2020, 375:20190502. 

86. Maillet D, Schacter DL: From mind wandering to involuntary 
retrieval: age-related differences in spontaneous cognitive 
processes. Neuropsychologia 2016, 80:142-156. 

87. Schooler JW, Reichle ED, Halpern DV: Zoning out while reading: 
evidence for dissociations between experience and 
metaconsciousness. Thinking and Seeing: Visual Metacognition in 
Adults and Children. MIT Press; 2004:203-226. 

88. McCormick MS: The value of a free and wandering mind. The 
Ethics of Belief and Beyond. Routledge; 2020:270-288. 

89. Raichle ME: The brain’s default mode network. Annu Rev 
Neurosci 2015, 38:433-447. 

90. Spreng RN, Stevens WD, Chamberlain JP, Gilmore AW, Schacter 
DL: Default network activity, coupled with the frontoparietal 
control network, supports goal-directed cognition. NeuroImage 
2010, 53:303-317. 

91. Vatansever D, Menon DK, Manktelow AE, Sahakian BJ, Stamatakis 
EA: Default mode network connectivity during task execution. 
Neuroimage 2015, 122:96-104. 

92. Yeshurun Y, Nguyen M, Hasson U: The default mode network: 
where the idiosyncratic self meets the shared social world. Nat 
Rev Neurosci 2021, 22:181-192. 

93.
•

M. Bar: Mindwandering: How It Can Improve Your Mood and 
Boost Your Creativity.Bloomsbury Publishing. 2022. 

The author discusses the importance of balancing mind wandering and 
goal-directed thinking for mental health and creativity. 

94. S Diefenbach and K Borrmann: The Smartphone as a Pacifier and 
Its Consequences: Young Adults’ Smartphone Usage in 
Moments of Solitude and Correlations to Self-Reflection; In: 
Proceedings of the 2019 CHI Conference on Human Factors In 
Computing Systems. 1–14, 2019. 

95. Wilson TD, Reinhard DA, Westgate EC, Gilbert DT, Ellerbeck N, 
Hahn C, Brown CL, Shaked A: Just think: the challenges of the 
disengaged mind. Science 2014, 345:75-77. 

96.
•

Raffaelli Q, Malusa R, de Stefano N-A, Andrews E, Grilli MD, Mills 
C, Zabelina DL, Andrews-Hanna JR: Creative minds at rest: 
creative individuals are more associative and engaged with 
their idle thoughts. Creat Res J 2023, 36:396-412. 

The authors show evidence for greater engagement with spontaneous 
thoughts in creative individuals. 

97. Nguyen C, et al.: Value capture. J Ethics Soc Philos 2024, 
27:469-504.  

Spontaneous thought as play Molinaro and Bar 7 

www.sciencedirect.com Current Opinion in Behavioral Sciences 2025, 63:101504 

http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref75
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref75
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref76
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref76
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref77
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref77
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref77
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref78
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref78
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref78
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref78
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref79
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref79
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref80
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref80
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref81
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref81
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref81
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref81
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref82
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref82
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref82
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref83
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref83
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref83
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref84
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref84
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref84
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref85
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref85
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref85
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref85
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref86
http://refhub.elsevier.com/S2352-1546(25)00023-3/sbref86

	Spontaneous thought as play: the value of fictional goals in the default mode network
	Introduction
	The value of fictional goals
	Analogies between spontaneous thought and play
	Fictional goals in spontaneous thought
	Discussion
	Conclusion
	Funding
	Author Contributions
	Data Availability
	Declaration of Competing Interest
	References and recommended reading




