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DAYDREAMING AND SOCIAL COGNITION

Abstract

A substantial portion of daily life is spent daydreaming; that is, engaged in thought
independent of, and unrelated to, goals in the external environment. We argue that this
naturally-occurring, unconstrained, cognition is a vital, but currently underappreciated, form
of social cognition, which enables navigation of the social world. First, we present the results
of a meta-analysis of neuroimaging studies which illustrate the shared neural basis of
daydreaming and social cognition (regions of the anterior temporal lobes and the posterior
cingulate cortex). Second, we review evidence regarding the frequency, correlates, and
adaptive outcomes of social daydreaming, cumulative findings that point to the adaptive
value of imaging others during this offline state. We end by encouraging cross-fertilization
between daydreaming research and domains of social psychology (goal pursuit, social
interactions, and close relationships), which we hope will foster mutually beneficial
directions for understanding the role that unconstrained thinking plays in social life.

Keywords: Daydreaming, mind-wandering, social cognition, default mode network,
goals, imagination, social interaction, close relationships, need to belong, experience-

sampling methodology.
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Daydreaming to navigate the social world: What we know, what we don’t know, and
why it matters

Positive and lasting social relationships are vital for health and happiness, and much
of our thoughts, feelings, and behaviors are fundamentally motivated by the need for social
connection (Baumeister & Leary, 1995; Deci & Ryan, 2000). The importance of social
relationships is strikingly illustrated by the negative effects of inadequate social connection.
A meta-analysis of 70 prospective studies with nearly 3.5 million participants estimated that
loneliness increases one’s likelihood of death by 26%, posing an equivalent risk to mortality
as well-known health risks (Holt-Lunstad, Smith, Baker, Harris, & Stephenson, 2015).
Clearly, successfully navigating the social world, forming and maintaining close
relationships, is essential. In this paper, we argue that daydreaming is vital to this process
because it can facilitate the pursuit of social goals needed for social connection.

In contrast to traditional goal-directed cognition, daydreaming is typically
spontaneous, unconstrained, and occurs ‘offline’ independently of the external environment.
Although the scientific study of daydreaming and mind-wandering has burgeoned,
particularly within cognitive neuroscience, the adaptive value of daydreaming for social life
remains relatively unexplored. We introduce and describe the ubiquity and importance of
daydreaming, including its core characteristics, neural basis, and consequences. We review
evidence consistent with the proposal that daydreaming is a prevalent and socially adaptive
form of cognition by: (a) showing that daydreaming and social cognition have a shared neural
basis, and (b) reviewing research that points to the benefits of social daydreaming for social
well-being and relationships. We end by describing how a more comprehensive account
regarding the adaptive value of social daydreaming would benefit from integration with
social psychological research, which we hope will galvanize future collaborative efforts.

What is daydreaming?
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The 2013 blockbuster, The Secret Life of Walter Mitty, tells the story of chronic
daydreamer, Walter, who launches into vivid, fanciful, daydreams to escape his lackluster
life. The film illustrates long-standing negative conceptions of daydreaming, which are
reflected in pejorative terms such as “off with the fairies”, “zoning out”, and “idle wool
gathering”. Early psychology texts echo this notion of daydreaming as futile, and
daydreamers as lazy and inattentive. Freud considered daydreaming as a manifestation of
hysteria, neurosis, and psychopathology (e.g. Freud, 1908); an early article on daydreaming
argued that it “results in a sort of mental flabbiness” that causes inferior scholarship (Brown,
1927, p. 279); and an educational psychology textbook warned that daydreaming may create
“severe mental disorders” (Cronbach, 1957, p. 552).

Modern psychological research defines daydreaming differently. Daydreaming (also
referred to as mind-wandering, spontaneous thought, off-task thinking) can be defined as
mental content that is stimulus-independent and task-unrelated (Stawarczyk, Majerus, Maj,
Van der Linden & D’Argembeau, 2011). Daydreaming is stimulus-independent because its
content is not directly related to the processing of the immediate environment (it is internally-
generated); it is task-unrelated because its content is unrelated to the progression or
completion of the current goal(s) in the external environment. Although useful, this negative
definition is inherently unsatisfactory because it defines daydreaming as what is not rather
than what it is. Rather than viewing daydreaming as a passive state defined in relation to the
external present, daydreaming should be considered an active process occurring
independently of events in the environment: the thoughts experienced during the offline state
are self-generated and support the capacity to focus on goals that extend beyond the present.

Estimates indicate that between 30-50% of waking life is spent daydreaming
(Killingsworth & Gilbert, 2010; Klinger & Cox, 1988). Most convincingly, in a large-scale

investigation, daydreaming was reported, on average, 47% of the time (Killingsworth &
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Gilbert, 2010). Similar frequencies of daydreaming in daily life have been reported in the
United Kingdom (36%: Poerio, Totterdell, & Miles, 2013), the U.S.A (26%: Franklin et al.,
2013; 30%: Kane et al., 2007, McVay, Kane, & Kwapil, 2009) and China (60%: Song &
Wang, 2012) as well as during laboratory studies (e.g. Smallwood et al., 2004; Smallwood,
Nind, & O’Connor, 2009; Smallwood, O’Connor, Sudberry, & Obonsawin, 2007; Smallwood
etal., 2011). The prevalence of daydreaming and its broad conception means that
daydreaming encompasses a range of self-generated thoughts such as rumination, worry,
fantasy, mental time travel, intrusive thoughts, and involuntary autobiographical memories.
Daydreaming therefore involves different kinds of self-generated thoughts which can vary on
several dimensions (e.g. emotional content, time orientation). Appreciating and measuring
this heterogeneity is essential to understanding when daydreaming is (mal)adaptive, a point
which we later return to.
Daydreaming as the default mode of thought

Despite the ubiquity of daydreaming, psychological science has historically focused
on externally directed, task-related, and experimentally-induced, thinking (Christoff, 2012).
However, the last 20 years has seen a shift towards the systematic study of internally-
generated unconstrained cognition. This owes much to the discovery of the Default Mode
Network (DMN; Greicius, Krasnow, Reiss, & Menon, 2003; Raichle et al., 2001), which
showed that, even when participants are not performing any external task, the brain remains
active, consuming between 60-80% of all brain energy (Raichle, 2010). The DMN is a large-
scale constellation of brain regions which include the medial prefrontal and cingulate cortex,
the medial temporal lobe, the lateral parietal cortex, and areas of the cerebellum and the
striatum (Buckner, Andrews-Hanna, & Schacter, 2008). At rest, these regions exhibit a
pattern of coherent temporal behavior (Greicius et al., 2003) and are deactivated during

cognitively demanding, and externally-focused, tasks (Fox et al., 2005).
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Daydreaming has been implicated as the ‘default mode’ of thought because it is
consistently associated with the DMN. This link has been established by studies showing
that: (a) daydreaming during conditions of low cognitive demand is positively associated with
DMN activity (Mason et al., 2007; McKiernan, D’ Angelo, Kaufman, & Binder, 2006), (b)
that participants’ with a greater propensity to daydream show greater DMN recruitment
(Mason et al., 2007), and (c) that DMN regions show significantly more activation
immediately before daydreaming (Allen et al., 2013; Christoff et al., 2009; Stawarczyk,
Majerus, Maquet, & D’Argembeau, 2011). A recent meta-analysis confirmed that studies of
daydreaming and spontaneous thought reliably involve major areas of the DMN (Fox,
Spreng, Ellamil, Andrews-Hanna, & Christoff, 2015).

The adaptive value of daydreaming

Descriptive and neural evidence shows that daydreaming occupies a prominent
position in mental life. One conclusion that naturally follows from this ubiquity is that
daydreaming is a mental process that confers advantage and promotes species survival
(Klinger, Barta, & Mahoney, 1976; Klinger, 2013). Although daydreaming may have
adaptive value, it can be costly as well as beneficial. Daydreaming is detrimental to
performance in laboratory tasks (e.g. reading comprehension, sustained attention, and
memory; Mooneyham & Schooler, 2013), during daily activities (McVay et al., 2009), when
driving (He, Becic, Lee, & McCarley, 2011), and in educational contexts (Robison &
Unsworth, 2015); it can have negative effects on happiness (Killingsworth & Gilbert, 2010;
Poerio et al., 2013), and physiological health (Ottaviani, & Couyoumdjian, 2013). However,
daydreaming has also been linked to a number of potential benefits, including future planning
(Baird et al., 2011), creativity (Baird et al., 2012), problem-solving (Ruby, Smallwood,
Engen, & Singer, 2013b), and the ability to delay gratification (Smallwood, Ruby, & Singer,

2013a). More broadly, researchers have theorized that daydreaming enables individuals to
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keep track of, organize, and achieve multiple goals pursuits (Klinger, 1975, 1990, 20009,
2013), facilitates socio-emotional development (Immordino-Yang, Christodoulou, & Singh,
2012), and supports memory consolidation and decision-making (Christoff, Gordon, &
Smith, 2011).

Despite evidence for the benefits of daydreaming, evidence for its adaptive value is
relatively scarce compared to robust evidence for its costs. Indeed, a review identified 29
studies revealing the costs of daydreaming and only six that spoke to its potential benefits
(Mooneyham & Schooler, 2013). Research on the potential adaptive value of daydreaming is
also typically weaker, and based on inferences rather than direct empirical support. For
instance, the idea that daydreaming benefits future planning is inferred from evidence that
daydreams are predominately future, self, and goal-focused (Baird et al., 2011), rather than
linking daydreaming to demonstrable outcomes such as later plan execution. Likewise,
although daydreaming has been correlated with better problem-solving and the delay of
gratification, it is not clear whether daydreaming per se predicts these skills or whether these
capacities share common features which explains their association (e.g. the reliance on
autobiographical memory, Ruby et al., 2013a, or the ability to guard an internal goal from
external interference, Smallwood et al., 2013).

We believe that a key, and timely, issue is to provide a more comprehensive account
of the adaptive value of daydreaming. Such an account should focus on the adaptive value of
daydreaming for navigating the complex and dynamic social relationships that are so vital for
physical and psychological wellbeing. What does it mean for daydreaming to be adaptive?
Broadly, a process can be considered adaptive if it facilitates the pursuit of meaningful
personal goals (i.e. desired end-states). Successful goal pursuit is essential for an individual to
interact with, and survive, in the environment, and to achieve basic psychological needs, such

as those related to autonomy, competence, and social connection (Deci & Ryan, 2000).
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Processes that facilitate the pursuit and achievement of personal goals can be conceptualized
as adaptive; those that interfere with or hinder goal pursuit and achievement can be
conceptualized as maladaptive. In terms of social adaptiveness, daydreaming would primarily
be adaptive to the extent that it directly or indirectly helps an individual achieve the need for
social connection. The need for social connection can be thought of as a higher-order desired
end state that organizes lower level socio-emotional goals (Elliot & Fryer, 2008). These goals
may be instrumental (e.g. getting a new colleague to like you) or hedonic (e.g. avoiding
feelings of loneliness), occur at different time frames, and levels of abstractness (e.g. asking
someone on a date versus being in a happy relationship).

We emphasize the need to link the adaptiveness of daydreaming to an individual’s
meaningful personal goals because a failure to do so can often lead to the conclusion that
daydreaming merely represents a lapse in attention. For example, researchers often view
daydreaming negatively because it interferes with performance on a variety of cognitive tasks
(Mooneyham & Schooler, 2013). In one sense, daydreaming is maladaptive because it
interferes with the pursuit of current task goals (e.g. responding quickly and accurately).
However, in a wider sense, daydreaming during a task may be far from costly when it
facilitates the pursuit of meaningful goals that extend beyond the here-and-now (e.g. by
providing a useful insight into a personal problem). Indeed, daydreaming typically reflects
engagement with personal goals (e.g. Baird et al., 2011; Klinger, 1996; Poerio et al., 2013)
and its frequency and content can be primed by individuals’ goals and associated emotional
states (Antrobus, Singer, & Greenberg, 1966; McVay & Kane, 2013; Smallwood et al., 2011;
Stawarczyk, Majerus, & D’Argembeau, 2013). Viewing daydreaming within the context of
an individual’s wider personal goals is imperative: if we continue to assume that

daydreaming represents absent-mindedness, or an inattentive nature, then we run the risk of
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underestimating, and misrepresenting, its potential adaptive value. With this in mind, we now
review evidence for the premise that daydreaming is adaptive for social life.
Daydreaming and social cognition

Social cognitive processes are essential for interacting in the social environment to
pursue and achieve meaningful social goals. Core components of social cognition include
(among others) accurate reasoning about others thoughts, feelings, and behaviors,
distinguishing the self from others, and predicting and explaining others behavior (Amodio &
Frith, 2006). Social cognition research typically examines these processes as they occur
online; that is, during externally-directed social cognition tasks. However, as well as
occurring online in the social environment, we suspect that much of what facilitates the
achievement of important social goals is our ability to engage social cognition offline during
daydreaming (e.g. imagining past and possible future interactions). One way to provide
support for this idea is to demonstrate that the neural mechanisms that underlie more obvious,
and well-established, forms of social cognition are also implicated in daydreaming.

To this end, we examined the overlap between brain regions involved in the
daydreaming state (specific regions of the DMN) and during social cognition tasks. We
performed a meta-analysis to provide spatial brain activation maps for studies using the term
“social cognition” using the meta-analytic search tool Neurosynth (Yarkoni, Poldrack,
Nichols, Van Essen, & Wagner, 2011). The database was accessed on 22.02.16 and identified
166 studies, which we compared with a meta-analysis from nine studies on mind-wandering
(Stawarczyk & D’Argembeau, 2015). This revealed a pattern of spatial overlap in regions of
the anterior temporal lobes and posterior cingulate cortex (shown in yellow in Figure 1).

This pattern of spatial overlap illustrates the dependence of daydreaming and social
cognition on shared neural processes. Although our analysis is specific to regions involved in

daydreaming (rather than the DMN as a whole), it is consistent other work indicating that
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social cognition and the DMN share a common neural basis. For example, across 12 studies
Schilbach et al. (2008) noted that activations in the DMN were comparable to activated brain
regions during a number socio-emotional tasks including: the monitoring of others’ actions,
distinguishing self from other, and social interaction. Likewise, Mars et al. (2012) examined
brain regions activated in social cognition tasks from 216 experiments, again demonstrating
the substantial overlap between DMN and social cognition (particularly theory of mind,
mentalizing, and empathy) (see also Li, Mai, and Lui, 2014 for a narrative review). The fact
that social cognition tasks typically involve emotional, as well as cognitive, aspects has led to
the additional suggestion that there is a common network of brain regions associated with
unconstrained cognition (DMN), emotional, and social, processing (Amft et al., 2015;
Schilbach et al., 2012). Our analysis supports these assertions by highlighting shared neural
processes between daydreaming and social cognition in two key areas of the DMN.
Furthermore, our findings provide specific support for the idea that the neural mechanisms
that support core aspects of deliberate, online, social cognition are also involved during the
unconstrained, offline, daydreaming state.
Social daydreaming and adaptive socio-emotional outcomes

The various socio-emotional processes that would enable successful navigation of the
social world (e.g. perspective taking, mentalizing) show significant overlap with the brain
regions that are activated when people daydream, a finding that implicates daydreaming as a
potentially adaptive form of social cognition. Descriptive evidence supports the idea that
daydreaming often involves social cognition because daydreams are predominately social
(i.e. involve the mental representation of other people). In a large scale survey (N = 17,556)
three-quarters of respondents reported ‘frequently’ or ‘always’ experiencing social
daydreams (Mar, Mason, & Litvack, 2012); experience-sampling also shows that naturally

occurring daydreams are predominately social (71%; Song & Wang, 2012). Research on
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imagined interactions — a type of daydreaming involving an internal dialogue with close
others (Honeycutt, Zagacki, & Edwards, 1990) — indicates that this type of social
daydreaming is also common and typically centered on upcoming and past communicative
encounters (Honeycutt, Vickery & Hatcher, 2015). Investigations examining the underlying
factor structure of daydreaming during laboratory tasks and resting state conditions also
highlight the preponderance of social daydreaming (Diaz et al., 2013; Gorgolewski et al.,
2014; Ruby et al, 2013a, 2013b).

Despite evidence demonstrating the shared neural basis of social cognition and
daydreaming, and the preponderance of social daydreaming, this alone is not enough to
provide convincing evidence that daydreaming is socially adaptive. The correlates of social
daydreaming shed more light on this issue and are consistent with the idea that aspects of
social daydreaming may be related the ability to form and maintain satisfying social
relationships. Daydreaming more frequently about close others is associated with greater
social well-being (greater perceived social support and life satisfaction; Mar et al., 2012).
Likewise, more frequent and positive imagined interactions are associated with less
loneliness (Honeycutt, Edwards, & Zagacki, 1989) and greater relationship satisfaction
(Honeycutt & Keaton, 2012). These investigations are consistent with the idea that the
frequency and content of social daydreams might have a positive impact on social
relationships. However, the cross-sectional and retrospective nature of these studies precludes
firm conclusions about whether social daydreams have a causal impact on the achievement of
social goals that would promote the formation and maintenance of social relationships. It is
equally likely, for example, that these features of social daydreaming are a consequence,
rather than a cause, of having positive social relationships.

Our recent research has focused on the proximal and distal outcomes of daydreams,

providing more direct evidence for the idea that social daydreams have adaptive implications

11



DAYDREAMING AND SOCIAL COGNITION

for hedonic and instrumental social goals. By sampling naturally occurring daydreams, we
have shown that social daydreaming can represent a means of achieving feelings of social
connection, serving immediate socio-emotional regulation goals (Poerio, Totterdell, Emerson,
& Miles, 2015b). Social (but not non-social) daydreams about close others had an immediate
socio-emotional benefit by promoting positive social feelings of love and connection. The
effect of social daydreaming on social emotions was greater when participants were lacking
in these feelings before their daydreaming, a finding suggesting that daydreaming represented
successful attempts to regulate negative social emotions through imaginative activity.

In a follow up study, daydreaming about close others under explicit conditions of
induced social threat (a loneliness manipulation) served to regulate the socio-emotional needs
of participants (Poerio, Totterdell, Emerson, & Miles, 2015a). Participants who imagined
interacting with a close significant other (vs. completing a control task or daydreaming about
a pleasant but non-social event) showed increased feelings of connection, love, and
belonging, a finding consistent with the idea that daydreaming promotes the achievement of
contextually relevant hedonic goals. Social daydreaming also had a causal impact on later
social behavior; participants who engaged in social daydreaming expressed less of a desire to
interact with others in a subsequent task (see Figure 2). This result was consistent with the
idea that social daydreaming had regulated the thwarted need for social connection, because
participants who had engaged in social daydreaming (unlike other participants) did not need
to engage in further attempts to regulate their emotions through social interaction.

In addition to the proximal effects of social daydreaming on hedonic goals, we have
demonstrated that social daydreaming can promote adaptation to a new social environment
over time. We sampled naturally occurring daily social daydreams from 103 participants for
one month during a life transition — their transition to university (Poerio, Totterdell, Emerson,

& Miles, 2016). During this time, social daydreams became more constructive both in terms
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of their content (they became less fanciful and increasingly involved close others) and their
emotional outcomes (they were increasingly associated with feeling more connected and less
lonely), a pattern of change representing a positive reaction to changes in social
circumstances during daydreaming. Crucially, this constructive response to a novel social
environment then predicted adaptive outcomes relevant to that situation (less loneliness and
greater social adjustment to university life). The longitudinal nature of this study allowed us
to determine whether aspects of social daydreaming and their dynamics predicted later
outcomes relevant to thriving in a personally meaningful and novel social environment. As
such, these data provide convincing evidence that social daydreaming can be adaptive.

A core assumption underlying our findings is that social daydreaming is not
inherently adaptive or maladaptive but that this depends on the content of thought. This is
mirrored by perspectives which emphasize that daydreaming is not a homogenous experience
and that the relationship between daydreaming and various outcomes depends on how people
regulate their thoughts (Smallwood & Andrews-Hanna, 2013). One approach to examine how
the content of thought is related to various outcomes has been to generate categories of
thought using a technique called Multi-Dimensional Experience-Sampling (MDES; Ruby et
al., 2013a, 2013b). Participants rate the extent to which their sampled thoughts pertain to
various categories (e.g. future-orientated, past-orientated, self-focused, other-focused,
negative-positive) which are decomposed into factors using principal components analyses
(see Figure 2). Consistently emerging patterns of covariance include components where
thoughts reflect thinking about: others in the past, the self in the future, or vary in their
emotional valence (positive-negative).

These factors show predictive value for a number of variables, demonstrating the
value of conceptualizing daydreaming as heterogeneous. For example, past-other related

thoughts predict less positive mood whereas future-self thoughts predict more positive mood
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(Ruby et al., 2013a). Thought factors have also been linked to physiological stress markers:
for instance, future-self related thoughts are associated with lower cortisol levels whereas
negative thoughts are associated with higher cortisol levels (Engert, Smallwood, & Singer,
2014). Neuroimaging has also identified that many of these different types of thought depend
on a process of integration from regions in the temporal lobe by the posterior cingulate
(Smallwood et al., 2016), both regions of cortex that our meta-analysis identified as important
in social cognition and daydreaming. Other research shows that characteristics of commonly
occurring daydreams are associated with individual differences in affective experiences
(Andrews-Hanna et al., 2013). For example, higher levels of depression and negative affect
are associated with negative and personally significant thoughts whereas higher levels of trait
mindfulness is associated with positive, concrete, and less personally significant thoughts.
Taken together, these findings emphasize the heterogeneity of daydreaming and the need to
consider the content of the experience. Rather than formulating general conclusions about the
adaptive or maladaptive nature of (social) daydreaming research must consider how the
content and form of daydreams are related to specific adaptive outcomes. Doing so will
provide a more nuanced account that specifics the conditions under which daydreaming is
(mal)adaptive and for what.
Integration with social psychological research and theory

The findings reviewed above suggest that social daydreaming may have adaptive
value depending on its content, findings consistent with the proposal that naturally occurring
social daydreams have an impact on personally meaningful hedonic and instrumental goals.
The neural evidence reviewed suggests that the mechanisms through which these effects
emerge lie in the ability to engage in constructive forms of offline social cognition during
daydreaming. However, linking these two lines of research to examine when and how social

daydreaming is adaptive would provide a more comprehensive account of offline social
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cognition and its importance for social life. We believe cross-fertilization with social
psychological research and theory would benefit such an account because it would help to
link the content and nature of social daydreams with its proposed adaptiveness.
Daydreaming and goal pursuit

We have emphasized the need to connect daydreaming to the pursuit and achievement
of meaningful social goals. A central issue that requires additional work is whether and how
the content and processes involved in social daydreaming increase the likelihood of social
goal achievement. We suggest that research should focus more intently on causally linking
the content and process involved in daydreaming to measurable goal-relevant outcomes (e.g.
goal progress or achievement, socio-emotional well-being, successful social interactions),
because, if daydreaming is adaptive, then it should produce changes in outcomes that
facilitate the pursuit or attainment of meaningful social goals.

With an abundance of research and theory on goal pursuit and achievement processes,
social psychological approaches could shed new light on whether and how daydreaming
relates to social goal realization. The relationship between social daydreaming and goal
achievement is likely to be multiply determined and it would be important for research to
examine both the proximal and distal effects of social daydreaming on later goal pursuit and
achievement. For example, research could examine how daydreams influence the motivation
and commitment to pursue goals, which then translates into achievement (Oettingen, 2000).
Research on mental simulation and goal pursuit has converged upon the idea that how goals
are mentally represented predicts goal achievement, such that imagining the pursuit (rather
than the successful attainment) of goals is more conducive to their achievement (for a review
see Freund & Hennecke, 2015). Future work might profit from examining the extent to which
the mental representation of social goals during naturally occurring daydreams mirrors this

well established finding.
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Given existing links with daydreaming and autobiographical planning (Baird et al.,
2011), research could explore whether daydreams promote social goal achievement through
spontaneous if-then planning (Gollwitzer & Sheeran, 2006). Imagining the pursuit of social
goals during daydreaming may specify actions and opportunities to act, which, in turn, result
in more automatic and efficient forms of goal striving (Webb & Sheeran, 2007). In an initial
attempt to address this question, Medea et al. (2016) asked participants to describe three of
their most important goals and found that when they were asked to re-describe them
following performing a simple non-demanding task, the amount of spontaneous thoughts
associated with the self in the future predicted increases in the concreteness of their goals.
Furthermore, because daydreams are typically repetitive, the processes that link daydreaming
to goal pursuit may be cumulative, iterative, and likely to change depending on current goal
progress. This could be examined by linking daydreaming with goal monitoring, (Harkin et
al., 2015), the use of imagination to promote persistence and effort during goal striving over
time (Markman & McMullen, 2003), and the ability to learn from past failures transforming
them into future success (counterfactual thinking; Roese, 1994).
Daydreaming and social interaction

Examining the effect of social daydreaming on social interaction is likely to be an
especially useful way to link daydreaming with social goal achievement in specific social
contexts. Indeed, previous research on directed, rather than naturally-occurring, social
imagination shows that imagining future social interactions can be beneficial. For example,
participants instructed to mentally plan a conversation displayed less non-verbal displays of
anxiety during subsequent social interaction (Allen & Honeycutt, 1997). This suggests that
planning in imagined social interactions is linked with reduced feelings of social anxiety,
although whether reduced anxiety then translates into more effective communication is an

open question. Other research indicates that imagining the potential negative (compared to
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positive) aspects of an upcoming social interaction can be advantageous for that interaction
when individuals respond with positive reactions and potential behavioral strategies
(Showers, 1992). In the intergroup domain, a substantial body of research on imagined
intergroup contact has shown that imagining interacting with an outgroup member is
associated with benefits such as positive attitudes towards outgroup members and increased
outgroup trust (Miles & Crisp, 2014), features that would presumably foster more co-
operative and tolerant interactions where they to occur. More recent research has causally
linked imagined contact to the quality of later social interaction (West, Turner, & Levita,
2015) and more prosocial behavior towards outgroup members (Meleady & Seger, 2016).
These findings indicate that directed imagination of initial social encounters can benefit
social interaction success, a key process in forming and maintaining social relationships.
Whether similar results would be obtained during naturally occurring social daydreams which
are based on personal goals, and within pre-existing (rather than novel) relational contexts, is
likely to be a fruitful line of enquiry.
Daydreaming and relationship behaviors

In addition to the processes involved in successful goal realization more generally
(e.g. planning and intention formation), and those involved in social interactions (e.g.
rehearsal and anxiety reduction), research would benefit from examining how social
daydreaming supports the ability to maintain positive relationships. One approach would be
to examine the extent to which aspects of daydreaming are related to relationship enhancing
behaviors (e.g. providing social support, fostering intimacy, or resolving relational conflict)
(Reis & Gable, 2003). Here the focus would be on understanding how aspects of social
cognition (e.g. perspective taking, metalizing) during daydreaming predict later relational
behaviors. For example, mentally simulating different combinations and possible alternative

outcomes of relational situations (e.g. by drawing on past experience and knowledge about
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others) may result in more effective social problem-solving and conflict resolution (cf.
Moulton & Kosslyn, 2009). Likewise, reflecting on how other people think, feel, and behave
during daydreaming may result in greater empathetic understanding and social sensitivity
(Decety & Jackson, 2006). Such enhanced interpersonal skills may then translate into more
sensitive and responsive interpersonal behavior, a key factor in developing and maintaining
intimacy within social relationships (Reis & Gable, 2015).
Conclusion

Future research efforts will profit from linking daydreaming research with these (and
other) well-established areas in social psychology. Drawing on these existing literatures will
help to formulate key constructs and processes that describe when and why aspects of social
daydreaming will be (mal)adaptive. Ideally, future research would examine social
daydreaming within the context of meaningful social relationships and might therefore
capitalize on situations where relational goals are important, such as newly forming romantic
or organizational relationships, or situations undergoing changes in social relationships, such
as bereavement, divorce, and geographical relocation. Daydreaming research is inherently
challenging because, unlike studies of mental simulation or social cognition tasks,
daydreaming must be observed and captured rather than manipulated by experimental
instruction (Smallwood, 2013). We would therefore advocate the use of intensive
longitudinal methods (e.g. experience-sampling; Bolger & Laurenceau, 2015) to repeatedly
measure daydreams and their content as they occur over time in ecologically-valid settings.
An additional benefit of this approach is that it will enable researchers to examine the longer-
term outcomes of daydreaming. This is important because, in many cases, the adaptive value
of daydreaming is likely to emerge over time through repeated instances of daydreaming
rather than immediately after an individual daydream (cf. Baumeister, Masicampo, & Vohs,

2011).
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In closing, we end by suggesting a particularly exciting line of research which would
involve integrating cognitive neuroscience and social psychological approaches.
Neuroimaging work has begun to demonstrate that areas involved in daydreaming (DMN) are
directly involved in goal pursuit and aspects of social cognition. One approach has been to
demonstrate that these processes involve the co-activation of brain regions/networks (i.e.
their functional connectivity). For example, recent work shows that the process of mentally
planning personal goals involves functional coupling of regions of the DMN and executive
control (Gerlach, Spreng, Madore, & Schacter, 2014). Other research shows that the ability to
imagine and successfully predict how others will behave involves functional coupling of
DMN regions (Hassabis et al., 2014). One exciting possibility is that individual differences in
these patterns of functional connectivity might explain variability in performance on tasks
designed to measure aspects of social cognition and goal pursuit. If so, these individual neural
differences could then be used to predict how the more unconstrained state of daydreaming is
related to the realization of meaningful social goals in the real world. A profitable approach
would be to combine task-based neuroimaging studies with experience-sampling studies that
measure naturally occurring social daydreaming and later adaptive outcomes. This integrative
approach would simultaneously enhance the ecological validity of neuroimaging work and
provide a mechanistic and neural explanation for whether, when, and how, social

daydreaming helps or hinders navigation of the social world.
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Figure Captions

Figure 1. The neural overlap between daydreaming and social cognition

This figure shows the spatial overlap between key brain regions involved when the mind
wanders (green) and during social cognition tasks (red). Overlap in regions of the anterior
temporal lobes and posterior cingulate cortex are shown in yellow.

Figure 2. Approaches to examining the heterogeneity of daydreaming and its adaptive
outcomes

The left hand side of Figure 2 shows how Multi-Dimensional Experience-Sampling is used in
laboratory studies such as Ruby et al., 2013a to examine major components of self-generated
thought. Participants complete a cognitive task and are randomly probed to report on the
contents of their conscious experience (including whether their thoughts are focused on the
task, the social, temporal, and emotional content of thought). Principal component analysis is
used to explore the internal structure of this data, which is represented in the heat map at the
bottom left hand corner of the Figure. Positive weightings of the different components of
experience are shown in warm yellow and negative weightings are shown in cool green. The
heat map presented here illustrates that self-generated thought consists of three different
categories which are characterized by thoughts related to 1) the future and self, 2) the past
and others, and 3) emotional valance of experience. This technique highlights the
heterogeneity of the daydreaming state as well as the structure of these internal experiences
which can then be related to (mal)adaptive outcomes.

The right had side of Figure 2 shows how the social content of daydreams can be
related to adaptive social outcomes; in this case, the regulation of negative social feelings.
The top right hand side of the figure illustrates the procedure in Poerio et al. 2015a, which
manipulated the emotional context of daydreaming by inducing loneliness in participants.

Participants were then randomly allocated to one of three conditions manipulating the content
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of self-generated experience: 1) to daydream about a positive interaction with a close
significant other (social), 2) to daydream about a positive, but non-social, event (non-social),
or to complete a working memory task (control). Participants were then asked to complete
mood measures and to indicate their desire to connect with others in an ostensible future task.
As shown by paths al and a2 in the bottom right hand corner of the figure, social, but not
non-social daydreamers or control participants showed increases in feelings of interpersonal
connection. This demonstrates the socio-emotional regulatory benefits of the social content of
self-generated thought. This portion of Figure 2 also shows the results of a mediation analysis
demonstrating that the effect of social daydreaming on positive social emotion extended
beyond self-reported emotion to behavioral intention. Specifically, that social daydreamers
expressed less of a desire to connect with others because their sense of interpersonal
connection had been replenished through imaginative activity.

Figure 1
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