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Not So Close Encounters of the Third Kind:
Visual Perspective and Imagined Social Interaction

Abstract:
Via mental simulation, future previews have been shown to optimize behavioral selection and enhance task performance. Yet little is known about the critical factors that determine exactly how and when imagination impacts behavior. Noting the theoretical importance of vantage point (i.e., field vs. observer perspective) during mental imagery, here we explored the possibility that spatial visual perspective influences the real-time behavioral correlates of simulated (i.e., imagined) events. Participants were instructed to imagine positive and negative social encounters from either a field or observer vantage point. Throughout each imagined interaction, postural movement in the anterioposterior (i.e., front-back) plane served as a real-time index of approach-withdrawal behavior. The results revealed that mental simulations were accompanied by functionally adaptive behavior (i.e., approach or withdrawal), but only when events were imagined from a field perspective. The theoretical and practical implications of these findings are considered.  





Not So Close Encounters of the Third Kind:
Visual Perspective and Imagined Social Interaction

Remarkably, people spend up to half their waking lives imagining (i.e., simulating) rather than directly apprehending the world around them (e.g., Killingsworth & Gilbert, 2010; Smallwood & Schooler, 2006). These moments lost in cogitation are not without benefit, however. Mental simulation provides a critical pathway through which behavior can be tailored (i.e., planned, appraised, adjusted) to meet the myriad demands of daily living (Boyer, 2008; Gilbert & Wilson, 2007; Suddendorf & Corballis, 2007; Wilson & Gilbert, 2003). For example, before terminating a relationship, requesting a raise or embarking on a challenging canoe slalom, prior mental preparation (i.e., visualization) can serve as an invaluable precursor to action. Fueled by a combination of episodic memories and semantic knowledge (Addis, Wong, & Schacter, 2007; Buckner & Carroll, 2007; Schacter, Addis, & Buckner, 2007; Szpunar, 2010), mental simulation furnishes an indispensable preview of the character and potential consequences of yet-to-be-experienced events (Gilbert & Wilson, 2007; Suddendorf & Corballis, 2007). In so doing, it lays essential groundwork for one’s future conduct.
Guided by the assumption that imagined scenarios retain essential properties (e.g., spatial, temporal, perceptual, motoric) of the events they represent, neuroimaging and behavioral research has revealed considerable overlap in the operations (i.e., neural, cognitive) that support both mental simulation and actual behavior (e.g., Fadiga & Craighero, 2004; Ganis, Thompson, & Kosslyn, 2004; Jeannerod, 2001; Kosslyn, Ganis, & Thompson, 2006). As Moulton and Kosslyn have reported, “processes that ‘run’ the simulation emulate those that would actually operate in the simulated scenario” (2009, p. 1273). Thus, imagining a terrifying personal ordeal — such as a scorpion crawling up one’s leg — might elicit physical and psychological reactions (e.g., increased heart-rate and fear) consistent with those accompanying the genuine experience (i.e., mental simulation is embodied, see Barsalou, 1999; Gibbs, 2006; Holmes & Mathews, 2010; Niedenthal, Barsalou, Winkelman, Krauth-Gruber, & Ric, 2005). According to this point of view, mental simulation is enabled through sensorimotor activity that evolved to support adaptive interaction with the environment (Decety, 1996; Jeannerod, 1994; Suddendorf & Corballis, 2007). In this way, thinking can be characterized as a functional analogue of doing (James, 1890).
Inspection of the available evidence corroborates an embodied account of mental imagery (Barsalou, 1999; Gibbs, 2006; Wilson, 2002). Prior periods of mental rehearsal have been shown to enhance task performance across an impressive range of physical activities (e.g., golf, table tennis, playing a musical instrument, landing an aircraft; see Brouziyne & Molinaro, 2005; Caliari, 2008; Grouios, 1992; Kosslyn & Moulton, 2009; Moulton & Kosslyn, 2009; Prather, 1973; Theiler & Lippman, 1995; Woolfolk, Parrish & Murphy, 1985). Importantly, during these simulation patterns of physiological activity (e.g., muscle activation) mimic those associated with physically executing the behavior (Bird, 1984; Suinn, 1980). Similarly, subtle affective responses (e.g., facial expressions, body movements) accompany the generation of emotionally laden imaginary events (Montepare, Goldstein, & Clausen, 1987; Niedenthal, 2007; Tassinary & Cacioppo, 1992). What these findings suggest is that off-line cognition (i.e., mental simulation) is grounded in the activity of modality-specific systems (Barsalou, 1999; Wilson, 2002) which allow bodily states to provide insight into the contents of the mind. But just how tightly coupled are people’s thoughts and deeds? Does mental simulation inevitably trigger associated behavior (Barsalou, 1999)? We suspect that it does, but primarily when imagined episodes cohere with the structure of prior sensory experience. 
A core facet of mental simulation is that imaginary events can extend beyond faithful reproductions of physical reality. As daily experience attests, one of two vantage points can be adopted when episodes are generated in the mind (Avraamides & Kelly, 2008; Libby & Eibach, 2011): a field (i.e., first-person) perspective in which, consistent with actual perception, events are envisaged through one’s own eyes (i.e., self-as-agent); or an observer (i.e., third-person) perspective whereby events are viewed from the standpoint of an external observer (i.e., self-as-object). As it turns out, differences in viewpoint exert a demonstrable influence on both brain and behavior. Neuroimaging investigations, for example, have revealed that sensorimotor cortices are most active when actions and body parts are viewed from a first-person orientation (Lorey, Bischoff, Pilgramm, Stark, Munzert & Zentgraf, 2009). Further, first-person mental simulations contain more information pertaining to bodily sensations, affective reactions and psychological states than those envisaged from a third-person perspective (e.g., Nigro & Neisser, 1983; McIssac & Eich, 2002; Robinson & Swanson, 1993). In fact, there is some evidence to suggest that differences in vantage point when imaging future behavior (e.g., voting) can impact the subsequent execution of the target activity (Libby, Schaeffer, Eibach, & Slemmer, 2007). Extending these general lines of enquiry, here we explored the extent to which adopting a field or observer perspective during mental imagery engages real-time modality specific activity.
Driving the current investigation is the assumption that the bodily correlates of mental simulation are impacted by the extent to which the phenomenological characteristics of an imagined event capture physical reality. Specifically, real-time bodily reactions should be most pronounced when mental simulations correspond to veridical, agentic sensorimotor experiences. That is, reactions should be greater when events are simulated from a field than observer point of view (Gallese, 2005; Jeannerod, 1994; Lorey et al., 2009) as the latter form of simulation deviates from the perspective that pervades everyday interactions with the world. To test this prediction, we capitalized on a primary regulatory faculty of animate life — approach-withdrawal behavior. All organisms, regardless of their complexity, direct behavior toward positive (i.e., beneficial) and away from negative (i.e., harmful) environmental stimuli (Chen & Bargh, 1999; Gray, 1982; Schneirla, 1959). In social contexts, for instance, people actively control the distance between self and others, closing this space when interaction is desirable and widening it if others are to be avoided (Elliot & Covington, 2001; Miles, 2009). Exploiting this basic behavioral phenomenon, here we guided participants to mentally simulate positive (i.e., interacting with a happy friend) and negative (i.e., interacting with an angry stranger) social encounters from either a field or observer perspective. Throughout each imagined interaction, postural movement in the anterioposterior (i.e., front-back) plane served as an on-line index of approach-withdrawal behavior. 
We expected that adaptive reactions (i.e., approach or withdraw) would be most pronounced when the simulated encounters were imagined from a field than observer perspective. More specifically, we predicted that: (i) participants’ postural position would change over time commensurate with the valence of the imagined event (i.e., positive encounter = forward/approach movement; negative encounter = backward/withdrawal movement) when simulated from a field perspective; and (ii) that this effect would be reduced or eliminated when participants were asked to envisage the social encounters from an observer perspective. In other words, we anticipated a 3-way (Visual Perspective x Event Valence x Time) interaction to emerge.

Method
Participants and Design
Thirty-two undergraduates (aged 18-41 years, M = 23.5 years, 8 males[footnoteRef:2]) took part in exchange for course credit. The study employed a 2 x 2 mixed-model design whereby Visual Perspective (field vs. observer) was manipulated between participants (n = 16 per condition, 4 males) while Event Valence (positive vs. negative) was manipulated within participants. The study was reviewed and approved by the School of Psychology, University of Aberdeen ethics committee. [2:  Although the low number of males in the present sample precluded analysis on the basis of participant sex, related work also using postural movements as the dependent measures has shown no difference in behavior between male and female participants during virtually simulated social interactions (Miles, 2009). ] 


Procedure and Materials
	Participants arrived at the laboratory individually and were informed that the study was concerned with the effects of mental imagery on subsequent behavior. It was explained that the initial phase of the procedure involved performing mental simulations, after which behavioral assessments would take place. Participants were then fitted with a magnetic motion tracker (Polhemus Liberty, Polhemus Corporation, Colchester, VT) attached to the lateral part of the left leg immediately above the knee[footnoteRef:3] allegedly in preparation for the behavioral phase of the study. Next participants were told that they would be asked to perform some guided mental imagery concerning everyday social encounters and instructed about the visual perspective they were to adopt during these simulations. Those in the field (i.e., first-person) condition were told to imagine the event from their own perspective as if they were seeing it through their own eyes, while participants in the observer (i.e., third-person) condition were asked to envisage the scenario as if they themselves were an outside observer able to see their body. All participants were encouraged to imagine the scenarios as vividly as they could. [3:  Vertical sensor position (i.e., distance to the ground) was equivalent across conditions (i.e., field vs. observer), t(30) = .003, p = .998.] 

Participants were then issued with a set of headphones over which the pre-recorded imagery instructions were delivered, a blindfold in order to enhance the vividness of the mental simulations and increase the magnitude and variability of their postural movements (Riley, Balasubramaniam, Mitra, & Turvey, 1998), and asked to stand comfortably on a designated spot with their arms by their sides. In each scenario, participants were first asked to picture themselves at a specific familiar location on campus (i.e., either outside a lecture theatre or the student union; counterbalanced across event valence conditions) such that they could envisage the surroundings and any other people present. Next the event valence information was delivered. Specifically, in the positive condition participants were asked to imagine noticing a close female friend (cf. a tall heavy-set male stranger in the negative condition) about 5 m away who catches their eye and smiles broadly (cf. frowns intensely) and begins to walk directly towards them. Postural movements were recorded (120 Hz) for a 15 s period coinciding with the beginning of the valence information and extending approximately 3 s after these instructions had been delivered. Immediately after each scenario, participants were asked to rate the valence and vividness of the imagery experience on 14 cm analogue scales with appropriate anchors (i.e., very negative vs. very positive; not very vivid vs. very vivid) and, as a manipulation check, to indicate the perspective they had adopted. One participant in the field perspective condition reported adopting an observer perspective during their second simulation (negative valence) so the data from this trial was replaced by the mean values for this condition (i.e., field perspective, negative valence).[footnoteRef:4] [4:  Inclusion, exclusion or replacement of the data from this trial resulted in an identical pattern of results.] 

After both scenarios had been completed, participants were questioned about the purpose of the study. No participants reported being aware of the experimental hypotheses or that their postural movements were being recorded during the mental simulations. Finally, participants were debriefed and dismissed.

Data Reduction
Initially, each time series of raw movement data was corrected for between-trial differences in starting position by subtracting participant position at each sampled point from their initial position. This resulted in movement scores representing change in position over the course of each imagery trial whereby positive and negative values denoted movement in the anterior and posterior directions, respectively. Finally, for every participant mean position was calculated for each consecutive 1s window and averaged within condition to produce the time series displayed in Figure 1.

Results
Postural Movement
	Postural movements in the anterioposterior (AP) plane[footnoteRef:5] were compared using a 2 (Visual Perspective: field vs. observer) x 2 (Event Valence: positive vs. negative) x 15 (Time: 1-15s) mixed model analysis of variance (ANOVA) with repeated measures on the final two factors.[footnoteRef:6] This revealed a main effect of Event Valence, F(1, 30) = 8.68, p = .006, ηp2 = .22, and 2-way interactions between Visual Perspective x Event Valence, F(1, 30) = 5.45, p = .026, ηp2 = .15, and Event Valence x Time, F(2.81, 84.18) = 3.70, p = .019, ηp2 = .11, all of which, importantly, were qualified by the predicted 3-way Visual Perspective x Event Valence x Time interaction, F(2.81, 84.18) = 4.11, p = .010, ηp2 = .12 (see Figure 1). No other significant effects were revealed (all Fs < 1). To simplify interpretation, follow-up 2 (Event Valence) x 15 (Time) repeated measures ANOVAs were conducted for the field and observer conditions separately. [5:  An equivalent analysis conducted on lateral (i.e., left-right) postural movements revealed no significant effects  suggesting that neither visual perspective nor event valence influenced postural movements along this plane.]  [6:  Mauchly’s test indicated that the assumption of sphericity was violated for this analysis and the follow-up 2-way ANOVAs (all  ≤ .24), hence Greenhouse-Geisser corrected values are reported where appropriate.] 

For the field-perspective condition, a main effect of Event Valence was revealed, F(1, 15) = 10.76, p = .005, ηp2 = .42, which was qualified by a significant Event Valence x Time interaction, F(2.69, 40.39) = 5.33, p = .005, ηp2 = .26, indicating that AP postural movements varied over time as a function of event valence. Inspection of Figure 1 (left panel) suggests that when adopting a field-perspective participants displayed postural movements commensurate with approach-withdrawal behaviour (i.e., positive/negative encounters = forward/backward movement respectively). To verify these apparent trends, linear regression lines were fit to the data and used to estimate the magnitude and direction of postural movements over the course of the imaginary interactions. These estimates confirmed that participants in the field-perspective condition did indeed move forwards during imaginary positive encounters, b = 0.31, SE = .03, p < .001, and backwards when imaging the negative interactions, b = -0.25, SE = .04, p < .001.
By comparison, the Event Valence x Time ANOVA revealed no effects for participants in the observer-perspective condition (all Fs < 1).  Postural movements did not systematically vary over time when the imaginary interactions were seen from a third-person vantage point (see Figure 1, right panel).

Questionnaires
	Participants’ ratings of the vividness and valence of the imagined events were compared using separate 2 (Visual Perspective: field vs. observer) x 2 (Event Valence: positive vs. negative) mixed model ANOVAs with repeated measures on the second factor. As expected, ratings of the valence of the imaginary interactions varied as a function of Event Valence, F(1, 30) = 102.59, p < .001, ηp2 = .77, whereby positive encounters were rated more positively (M = 115.8, SD = 22.7) than negative encounters (M = 50.5, SD = 28.9), but no other significant effects were revealed. Similarly, participants’ estimates of the vividness of their mental imagery indicated that they simulated the positive encounters (M = 114.9, SD = 27.1) more vividly than the negative encounters (M = 93.6, SD = 32.4, F(1, 30) = 16.37, p < .001, ηp2 = .35), but neither an effect of Visual Perspective nor a Visual Perspective x Event Valence interaction was revealed.

Discussion
Exploring the extent to which vantage point modulates the behavioral correlates of mental imagery, here we showed that real-time bodily movements (i.e., approach-withdrawal behaviour) were impacted by the valence of simulated events. Specifically, whereas imagining a positive social encounter elicited anterior (i.e., forward) sway, simulating a negative interaction triggered posterior (i.e., backward) movement. Importantly, however, these effects were only prominent when events were simulated from a field (i.e., first-person) perspective. When participants engaged in third-person (i.e., observer) imagery, postural movements did not reflect approach-withdrawal behavior. This finding is theoretically noteworthy as elsewhere researchers have bemoaned the proliferation of embodied effects without additional consideration given to the conditions under which these outcomes arise (see Landau, Meier, & Keefer, 2010; Meier, Schnall, Schwarz, & Bargh, 2012). At least with respect to the behavioral consequences of offline cognition (Wilson, 2002), the current study identified one such condition — the spatial visual perspective adopted during mental simulation (Macrae, Sunder Raj, Best, Christian, & Miles, 2013).
That overt embodied effects are not an obligatory accompaniment to mental simulation raises important issues. A central tenet of embodiment, after all, is that merely thinking about an object (i.e., mental simulation) is sufficient to trigger activity in modality-specific systems (i.e., sensorimotor re-enactments, see Barsalou, 1999; Niedenthal, et al., 2005). Indeed, previous work has revealed both commonality and dynamic flexibility of neural activity when mental simulations vary in terms how they are construed (Oosterwijk, Lindquist, Anderson, Dautoff, Moriguchi, & Barrett, 2012) or situated (Wilson-Mendenhall, Barrett, Simmons, & Barsalou, 2011), suggesting an inevitability of embodied outcomes. To what extent modality-specific activity accompanied third-person simulations in the present study is, however, an open question – whether or not such neural activity was present cannot be established from the present data. What we do know, however, is that any such activity did not systematically trigger overt, behavioral consequences. In this way, the current findings point to a more nuanced view (Landau et al., 2010, Landau, Vess, Arndt, Rothschild, Sullivan & Atchley, 2011; Macrae et al., 2013; Meier et al., 2012). Only when mental simulation captured the phenomenological characteristics of physical reality (i.e., field perspective) did associated bodily effects emerge  adaptive movements were absent when an observer viewpoint was adopted. Importantly, visual perspective did not impact the subjective characteristics (i.e., reports of vividness and valence) of the imaginary encounters. What this suggests is that the verisimilitude of the simulations per se, rather than secondary properties of imagery associated with vantage point, led to the observed differences in the enactment of approach-withdrawal behavior. Of course, characteristics of the imagery experiences other than those measured here (e.g., cognitive difficulty, kinesthetic properties) could have contributed to the effects observed and cannot be ruled out from the present data. Therefore, future research designed to establish the characteristics of modality-specific neural activation during veridical and non-veridical simulations is required to further elucidate the embodied nature of imaginary experiences. 
Although the present results demonstrated a clear and systematic effect of visual perspective, it is important to canvass potential confounds. Of note is the fact the imaginary viewing position adopted by participants in the observer condition was, by definition, different from those in the field condition. A potential implication is that any approach-withdrawal related movements may have occurred along the AP plane relative to the imaginary viewing position as opposed to the participant’s actual position. Without data pertaining to specifically where participants in the observer condition viewed the imaginary interactions from, this possibility cannot be categorically refuted. We do, however, point to related work concerning stimulus-response compatibility effects. Here it has been demonstrated that when self is represented distally (e.g., on a computer screen), approach-withdrawal behavior is facilitated relative to the location of the representation of self, not the viewing position (e.g., Markman & Brendl, 2005). This suggests that in the present study, if participants in the observer condition had exhibited embodied effects, these would likely to have occurred relative to the imaginary interaction (i.e., along the same plane as participants imagined themselves being approached), rather than being tethered to the position from where they viewed the encounter.is ouwld suggest  Moreover, in the linguistic domain, Gianelli, Farnè, Salemme, Jeannerod, and Roy (2011) report that when participants were instructed to adopt a third-person perspective without information pertaining to spatial location (Experiment 2), or when their third-person viewing position was orthogonal to the direction of an interaction (Experiment 4), otherwise robust embodied effects (i.e., action-sentence compatibility effect) were abolished. Again, these findings lend support to the present interpretation – embodied processes are grounded in first-person simulations (Lorey et al., 2009).
It could also be contended that the current findings lie at odds with contemporary theorizing regarding the capacity to understand conspecifics. After all, we routinely adopt a form of third-person perspective when observing others and, via simulation, have a tendency to embody their experiences (e.g., grimacing when we see people in pain, Bavelas, Black, Lemery, & Mullett, 1986). However, an important conceptual distinction exists with respect to the construal of third-person (i.e., observer) perspectives. While it is common to operationalize self as either the observer or the observed during third-person simulations (e.g., Decety & Grèzes, 2006; Duran, Dale, & Kreuz, 2011; Libby et al., 2007), here we used both approaches (cf. Libby, Valenti, Pfent, & Eibach, 2011). That is, participants in the observer-perspective condition were asked to envisage imaginary scenarios in which they were present. In other words, self was both observer and observed, a situation somewhat removed from the everyday challenge of understanding others, but consistent with subjective reports of mental imagery episodes (e.g., Nigro & Neisser, 1983). 
To this end, the present results resonate with theoretical accounts of how the self-concept shapes core aspects of social-cognitive functioning (Conway, 2009; Conway & Pleydell-Pearce, 2000). According to Conway and Pleydell-Pearce (2000), the working self refers to a hierarchy of goal states that drive behavior from one moment to the next. What the current result suggests is that, during mental simulation, vantage point (i.e., field vs. observer) may serve as a critical functional component of the working self. That is, when self is in an agentic mode (i.e., field perspective), off-line simulations trigger modality specific activity. This is consistent with the contention that embodied simulation is grounded in a first-person processing orientation (see Gallese, 2005; Jeannerod, 1994; Lorey et al., 2009). Exactly what becomes of the embodied status of self when employed as both observer and observed, however, remains an important question for future research.
The current findings also speak to a range of practical matters (Libby & Eibach, 2011). In particular, the benefits of mental imagery that accrue from modality-specific engagement (i.e., practice effects) may be dependent on the visual perspective through which simulated experiences unfold. That is, whether the behavior of interest is simple or complex (e.g., finger flexion vs. downhill skiing; Suinn, 1980; Yue & Cole, 1992), performance advantages may be most pronounced when a field rather than observer perspective is adopted during mental simulation. In other words, inner experience must capture the phenomenological characteristics of veridical action if mental practice is to make perfect. Alternatively, one might imagine a number of situations where a realistic (i.e., embodied) simulation would be most unpleasant. Whether previewing a dreaded tooth extraction or confronting the school yard bully, it may be beneficial to simulate negative events from an observer perspective in order to minimize unwanted, but related, responses (e.g., excruciating pain or paralyzing fear). In this respect, the present research points to a difference between off-line meta-cognitive evaluations of imagery qualities (i.e., valence and vividness), and on-line embodied responses (i.e., approach-withdrawal behavior), suggestive of distinct mechanisms being at play (cf. Frith, 2013). An important challenge for future research will be to investigate these predictions, exploring the optimal circumstances for imaginary encounters of the first and third kind.
	To conclude, the present research demonstrated that mental imagery was accompanied by actions commensurate with the events being simulated, but only when envisaged from a field perspective. Beyond identifying a potential boundary condition for the embodied consequences of offline cognition (Macrae et al., 2013; Wilson, 2002), here we have also highlighted the utility of real-time online measures of behavior as indices of social-cognitive functioning (Baumeister, Vohs, & Funder, 2008).
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Figure 1:  Anterior-posterior position of participants in the field (left panel) and observer (right panel) perspective conditions as a function of interaction valence and time (i.e., over the course of each imaginary encounter). Error bars represent ±1 SEM.
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