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How can cognitive science address the culture–body–brain nexus of our experiential lives? What is its contribution to our understanding of media and the arts? This paper considers such questions with respect to screen-based media and our engagement with moving images. Generally, culture is a major source of experiential models that organisms can latch onto. Cultural artifacts such as architecture, pictures, movies, etc. function as media that accustom us to their specific ways of worldmaking. I consider it a central task of an embodied and enactive cognitive science to explore how organisms and media jointly bring forth meaning and value.
In this paper, I focus on how cognitive neuroscience contributes to our understanding of film. Here motor theories have evolved into a penetrating theory of our empathic filmic engagement based on embodied simulation (ES) theories. Those have sparked a wider interest in the humanities yet also face severe criticism from film scholars. By taking camera movements as a case study, I suggest that the ES’ interpretation of experimental results could indeed benefit from further philosophical and psychological considerations and an enhanced awareness of the potential and limitations of neuroscientific explanations. I advocate for an empirically engaged, collaborative philosophy of mind, media, and art, in which the humanities do not stay sidelined but initiate study designs and situate neuroscientific research. Among the concepts that could promote a future science of moving images are the twofoldness of film experience and insights into what constitutes neuromedial processes in such cases.
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Introduction

The cultural artifacts we interact with create our reality. Our cities, the architecture and design of our built environment determine our embodied actions and constitute models of the social beings we are and aim to be. The multimedia environments of digital and social media both enable and constrain our interactions with one other. Moreover, screen-based media provide us with fictional and documentary images that play a central role in mediating an understanding of ourselves and the world we live in. Recently philosophy of mind and cognitive science have spurred new interest in topics such as media-related differences in cognition (Fingerhut, 2021) and the cultural permeation of perception (Hutto et al.). For a relational view of the mind – which is at the core of embodied, embedded, extended, and enactive, or so-called ‘4E’ cognitive science (Newen et al.) – it should therefore be one of its central goals to develop a theory of the ways media artifacts co-constitute our models of the world.

This paper will focus on embodied engagements with pictures and especially moving images. We live in interesting times with respect to a neuroscience of film. Besides experimental works in neuro- and psychocinematics (Hasson et al.; Shimamura), recently collaborations between film scholars and neuroscientists also led to integrative theoretical assessments, such as the embodied simulation theory of filmic empathy and cinematic experience, as in Gallese and Guerra`s The Empathic Screen. Such theories employ neuroscientific evidence to defend broader film-related claims yet have also been targeted for painting an impoverished picture of our filmic engagement (Turvey). I will reflect on this debate by discussing studies regarding film form and by exploring some controversies in the interpretation of editing and camera work in Hitchcock et al.’s film Notorious.

Overall, I aim to demonstrate two ways of worlding the brain. First, recent theorizing advances an understanding of the brain as a fast and frugal device that is intimately bound to its environment – worlded so to speak – and that constantly changes strategies of engagement according to different cultural settings and media ecologies. This is related to what has been labeled “enculturation” (Menary) and acknowledges that cognition and experience are based on culturally mediated habits and engagement skills. Here, it can be argued that such habits are co-constituted by the cultural artifacts we encounter and differentiated with respect to what kinds of engagements these artifacts afford (Fingerhut 2020a, 2021). This highlights the need to address the material and structural contributions of architecture, pictures, media, and filmic works within the framework of enculturation. One upshot of such a perspective could be that the brain does not reconstruct the structures in the environment, but rather employs them to bring forth meaning. What is more, cultural artifacts and media themselves could be seen as constituting experiential models of the world that recruit the brain and not the other way around.
Second, we can world the brain by means of collaborations of practitioners, humanities scholars, psychologists, and neuroscientists. This includes the planning, set up, and analysis of experiments. In experimental philosophy, there is already a growing body of work utilizing empirical methods from psychology and the social sciences to generate their own data and analyze them to tackle philosophical problems anew (so-called X-Phi; see for aesthetics: Cova et al., Fingerhut et al.). Yet collaborations with neuroscientists remain the exception. Due to the broader availability of neuroimaging and electroencephalography (EEG) devices, these latter interdisciplinary interactions are likely to increase in the future. The worlding of the brain we jointly embark on, then, encompasses the selection of stimuli and participants targeted, the range of responses that are measured, as well as the interpretation of the experiment and of the data generated. I will report on some such interdisciplinary research and indicate future directions.

Embodied Enculturation 
In recent decades there has been a growing understanding of the brain's adaptability and plasticity with respect to social and cultural contexts. Neuroscience approaches enculturation from the viewpoint of the brain (such as experience-driven neuroplasticity) and, in an intriguing conceptual turn, sees the brain itself as an artifact of its cultural environments (Mithen and Parsons; Gendron et al.). Enculturation is sometimes also addressed with a focus on practices and artifacts and the way they jointly contribute to the development and realization of cognitive abilities. “Cognitive integration” theories, in particular, address how cultural practices and artifacts (e.g., the invention of paper, printing press, and personal computers) might have altered and enhanced the kinds of cognitive solutions humans employ (e.g., the ability to solve mathematical problems; Menary). 

In addition to brain enculturation (i.e., a theory of the internal set of concepts we have derived from culture) and cognitive integration (i.e., a theory of how the brain relies on social settings and external devices to realize cognitive solutions), I think it is decisive to address the ways human organisms bring forth a plurality of experiential models of the world in different cultural settings and media ecologies (Fingerhut, 2021). In this context, I have argued that embodied predictive processing theories provide a good approximation of how the brain contributes to our engagement with culturally construed “designer environments” (Clark). In a sense, experiential models have been “uploaded” into the environment: they are present in cultural practices and different media, such as texts, images, film, and architecture (in very much the same way as has been argued about certain cognitive functions having been uploaded into our cognitive niches; Constant et al.). Those different media constantly entrain our brain–body nexus.

Our brains are therefore worlded in cultural environments. They should be understood in terms of the role they play in those more expansive habits of bringing forth meaning and experiences. Such habits can be described as explorative activities that are co-structured by the very artifacts and media ecologies that make up our culture. Understood in this way, brains do not have to mirror the different world models we encounter (or the media-specific ways they engage us). Instead, brains are highly potent, action-ready devices that facilitate our engagement with the cultural models we are presented with. 

Media Ecologies and Film Form
A key task for a cognitive neuroscience is to capture some normal conditions of engaging different media ecologies. What habits of sensorimotor and affective engagement have we developed by being exposed to the built environment? How do these differ structurally from perceiving a picture or experiencing a movie? For such different exploratory habits, I suggest that neuromediality could be a helpful concept to capture the specific contribution of the brain to an otherwise locationally and temporally extended process that includes patterns of bodily engagement and the structures of media themselves. The aim of the concept of neuromediality is to acknowledge the enabling conditions of the brain, yet to focus more directly on how we enact media; that is to capture how media and organism jointly bring forth meaning and value in different media (Fingerhut 2021).
For the remainder of this paper, I will discuss this in the context of a neuroscience of film form, specifically camerawork and editing. Could a neuroscientific experiment addressing our engagement with such forms lead to a deeper understanding of the medium of film? While a proper understanding of film also refers to technological developments, on the one hand, and more general questions regarding media ecologies, on the other, it is indeed within specific forms that we perceive the content, stories, and models presented in movies and TV. Therefore, while the medium as such remains imperceptible (or only becomes perceivable once it is no longer mediating content), it is in such medium-typical forms that we engage and experience the different cultural worlds surrounding us.


‘Form’ is a broad concept, each culture (and subculture) can be understood as bringing forth very specific affective forms (iconic images, styles, representations). An encompassing theory of the enculturated mind should be able to explain how they exert their impact. Yet, as stated above, the focus of this paper is rather on the basic conditions of our cognitive engagement with cultural artifacts and, more specifically, the building blocks of film. These include, among others, mise en cadre, mise en scène, camera work, and editing. These forms can be developed into specific styles and are used in unique ways by different traditions, cultures, and filmmakers that constitute the more specific affective forms mentioned above. Just consider how editing expresses ideas (such as in Eisenstein’s polyphonic montage) and can be associated with different subcultures (such as the fast, MTV-style editing of clips in the 80s). And yet, they also determine more generally all film experience. How then might neuroscience clarify our engagement with such forms? How can it help to assess the ways such forms are employed to tell a story or present a perspective of the world?
From Marks on a Surface to Cinematographic Spectatorship
The embodied simulation (ES) theory of cinematic spectatorship is a key example of extending neurocognitive research (in this case on the pre-motor and mirror neuron system) to a wider theory of the appreciation of cinematic works. The general idea of ES is that the brain–body system uses some of its neural resources that are related to motor-planning and processing of its own actions to also map the behavior of others. When applied to film, it claims that we use ES to engage with movie characters (i.e., their actions and facial expressions) and to track the filmmakers' marks, such as lens and camera movements (i.e., film form as introduced above).
Previously, ES has been applied to our aesthetic engagement with artworks and images more generally, such as paintings and drawings (Freedberg and Gallese). Here, critics have argued that motor simulation is neither necessary nor sufficient for understanding our aesthetic engagements in such cases (Casati and Pignocchi). However, those critiques ignored that ES first and foremost aims to explain our more basic emotional engagement with images (i.e., how do we pick up emotions from figurative paintings or abstract forms?) and only argued, secondarily, that our felt motor or emotional responses are also a crucial element for theories of aesthetic judgment. In Freedberg and Gallese’s approach, the latter step indeed remains underdeveloped, yet there are prima facie good reasons to assume that the embodied engagements they focused on should also figure into a theory of aesthetic experience, appreciation, and artistic practice. 

The ES account of pictures includes depicted (or recognitional) elements such as bodies, faces, and gestures of people in pictures. Yet it also addresses configurations on the surface, such as brushstrokes or cuts in canvases and, therefore, the outcomes or marks of the artists' gestures. Several studies have established that the perception of such artistic signs triggers ES mechanisms and activation of the same motor centers required to produce those signs.  
Similar things can now be said with respect to marks related to film form. As has been studied in EEG experiments, the succession of frames in films (and the way framing, editing, and lens- and camerawork are used to portray a scene) also employs the motor system differently for some types of filmic form compared to others (Heimann et al. 2014, 2019). This has been the basis for an ES account of filmic empathy defended by Gallese and Guerra’s (GG) and accounts of our filmic body (Fingerhut and Heimann). 
Let’s focus for now on GG’s account of film and the criticism it recently faced. Film scholar Malcom Turvey is among its harshest critics: “it is mischaracterizations of artistic practice, such as the ones found in Gallese and Guerra’s account, generated by the attempt to extend a controversial scientific theory to cinema, that make me seriously pessimistic about the role science has to play in film studies” (Turvey 43).
 Turvey separates questions regarding our engagement with film from those of the theory’s potential for explaining artistic achievements. In the end, for him, ES fails on both counts: It cannot properly explain central features, such as immersion in film, and is therefore also prone to misrepresenting the artistic practices underlying central movie scenes and their appreciation. 

So-called anthropomorphic camera movement is a key example of this. This relates to shots made by using a handheld camera or similar technics. According to the ES theory, the perception of traces of such camera movements is underlain by embodied simulations and by activity in the pre-motor system. GG give heavy explanatory weight to the impact of such camera work: “the involvement of the average spectator is directly proportional to the intensity of camera movements” (GG, p. 91). Turvey here rightly objects to the generality of this statement and claims that camera movement itself is not sufficient for immersion: Not every movie that employs a specific camera movement would succeed in engaging the viewer. Additionally, he asserts that camera movement might also not be necessary and that there are other routes to becoming engaged with film. 
GG are a bit more cautious when it comes to neuroscientific evidence, yet they nonetheless claim that motor neuron activity is “the starting point for the study of the intensity of our experience“ (55) and credit the degree of internal simulation to be a central element in the explanation of filmic engagement: “we maintain that the functional mechanism of embodied simulation expressed by the activation of the diverse forms of resonance or neural mirroring discovered in the human brain play an important role in our experience as spectators.” (68) Here Turvey criticizes a lack of evidence for such a role and an inflation of the underlying mechanism for a theory of film. Also here one might agree. It seems wrong to identify one neural mechanism as mainly responsible for a phenomenal, psychological state at the expense of discussing other more cognitive (i.e., the role of conceptual grasp of a story), contextual (i.e., how the form and content of previous scenes implicate our engagement), affective (i.e., how attached are we with a character? what is the aesthetic emotion we employ while watching a movie?), or historical and culturally mediating factors.
What I do not agree with is Turvey’s own overgeneralization that any motor theory is necessarily prone to mischaracterize the artistic achievements it aims to capture (more on this in a bit). Also, nothing stands in the way of engaging in a more balanced experimental assessment of the impact of context and story in relation to motor involvement. Indeed, GG never claim to explain fully experiences at the movies and do acknowledge the impact of the factors listed above. While Turvey might therefore rightly object to some of GG’s explanation of filmic features, this does not sufficiently establish that a neuroscience of film cannot enrich our understanding of filmic works. The experimental neuroscience of film is still in its infancy (and more mixed method studies are underway) and it can only become a valuable contributor to an understanding of filmic engagement if it is accompanied by theoretical discussion from adjacent fields. This requires an openness of film scholars and a more charitable assessment of the respective studies. GG’s own interpretation of some results might dissatisfy some, yet it constitutes a collaborative engagement (in this case between a film scholar and a neuroscientist) that we need more of. 

What the experimental studies on motor involvement (on which GG heavily rely) already have shown is that all things being equal certain camera movements (e.g. a Steadicam vs. a Zoom) elicit stronger responses in motor areas and a putatively stronger feeling of involvement (Heimann et al. 2019). Yet they operated under controlled conditions, that were void of context and used multiple repetitions of the same scene. In what ways this limits their results and how they might become more contextualized, and how they might contribute to a general theory of embodied filmic engagement is a question that philosophers of mind and media, film theorists, psychologists, and neuroscientists can and should jointly quibble over. 

Embodying the Camera? Alfred Hitchock’s Notorious 
I will discuss the promises and pitfalls of ES and related motor accounts by revisiting a key scene in Alfred Hitchcock et al.’s film Notorious (1946). The upshot will be mixed. While I support some aspects of the embodied engagement view in GG I think it is in need of further experimental support and some philosophical refinement.

The scene in question portrays Alicia (Ingrid Bergmann) at a central juncture of the plot in which she has been instructed by Devlin (Cary Grant) to steal a key from her husband Sebastian (Claude Rains). Possession of this key would enable Devlin to disrupt an evil conspiracy. The scene starts with an outside shot of a Spanish villa and then cuts to the inside with Alicia moving towards us. While walking, she puts on her earrings in preparation for a party that night. She stops in a door frame close to the camera with her face in close-up. Then there is a cut to a point of view (POV) shot of Alicia seeing her husband's shadow in the bathroom (situated behind another room). Then back to her continuing her movement towards the door frame from the previous shot and coming to a full halt (Fig. 1a). At the end of her movement, we see her gaze drop down. After another cut, the camera moves towards a dresser in the intermediate room and pans slightly to the left coming to a rest on a close-up of a keychain on the dresser to which (we know as much at this point) the relevant key to the cellar is attached (Fig. 1d). Next, we see a full body shot of Alicia standing in the doorway (Fig. 1e). She starts to walk towards the camera and the dresser with the key. At the very moment she goes to pick it up, Sebastian (still out of sight) addresses her, startling her before she can grab it: “I’m surprised at Mr. Devlin coming tonight…”.

In this scene, Hitchcock and his cinematographer Ted Tetzlaff diverge significantly from Ben Hecht’s original script that suggested a medium shot of Alicia moving toward the dresser and a close-up of the keys (mimicking a similar shot of the same key planned for a previous scene in the cellar; Hecht 98). 
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Fig. 1a–e
, Stills from Notorious (Hitchcock et al., RKO, 1946).
The camera movement used instead in this scene of Notorious (and the panning towards the key) becomes a prime example in GG’s account. They argue that an ES of a camera that involves movement (some frames are unstable) and tilting transports us to the location of the keys. This makes this a POV shot: “the spectator naturally and immediately associates it with Alicia’s movements. Nothing more is needed; we attribute the immanence of a human body to that movement. Hitchcock conveys this impression even more clearly when he moves the camera to simulate the gesture of the keys being picked up; in that precise moment, the spectator has the impression that the keys have been picked up and the difficult task entrusted to Alicia has been successfully completed.“ (58) 
More Is Needed: Notorious Revisited
GG’s interpretation of this scene is a clear application of their claim that motor engagement is central for cinematic involvement and extends it to an assessment of the artistic mastery of Hitchcock and colleagues. As interesting as this is, I believe that it is inconclusive and that we should include further filmic means in the discussion of this scene as well as consider additional experimental research. 
It is relatively safe to assume that that the camera movement in Notorious elicits motor responses that are stronger compared to a scene without movement or even one with a Zoom. The reference for this is a study that used high-density EEG while participants watch clips of an empty room with different camera and lens approaches (Heimann et al. 2019). There we found a stronger motor system involvement in participants watching a Steadicam approach towards a table compared to versions with a still shot or even a Zoom. We offered multiple interpretations of these findings: The spectator might “’embody’ the camera”, or take “the position of a ‘quasi-character’ moving through the filmic scene” based on pre-motor engagement with “marks” of the cameraperson visible in the succession of frames (Heimann et al. 2019, 14)

The issue with GG is that they singled out one such interpretation for the respective Notorious scene. According to them the spectator immediately anticipates Alicia's motor intentions, interprets the camera movement as hers, and is “beset of feelings of frustration” at seeing her still standing in the doorway (Fig. 1e; 58). They claim that the viewer experiences Alicia's movement toward the dresser and expects her to pick up the key: We have been tricked into believing that Alicia has reached the key. 
Yet, to vindicate such an interpretation (or to falsify it) a broader psychological and phenomenological assessment of such scenes is needed, potentially leading to additional experimental designs and refined hypotheses for future studies. When I tested whether audiences experience disappointment or surprise in the Notorious scene, viewers were split on the topic. After having seen the full scene, surveys revealed a roughly 60:40 split in favor of “no surprise” over “I was surprised” when the scene cut back to Alicia in the doorway (n = 64). Some reported that they experienced the camera movement rather as an intense gaze of Alicia. Other preliminary results from an online survey align with this finding. The mean rating of surprise (from “not at all” to “very much” on a 7-point Scale) was below the midpoint (Podschun and Fingerhut, unpublished data). 
Already those preliminary data demonstrate the need to address additional questions: Would participants who saw the whole movie instead of just one scene rather lean towards a higher surprise? Did those who experienced heightened surprise also have increased motor activation during the camera movement? Would there be a difference in felt surprise in case Hitchcock et al. would have used a Zoom (historical issues aside) instead of a Steadicam-like shot (with only the latter eliciting stronger motor activations)? The general challenge is how to correlate such neuronal data to experiences. In the 2019 study we also conducted short exit interviews about the participants' experiences of the conditions (participants reported to have seen “real movement” in the Dolly Shot but not the Zoom condition, Heimann et al. 14). We since enhanced our interview techniques (employing methodologies from micro-phenomenology), which could provide an important route for future research aiming to correlate phenomenological assessments with ratings by viewers and neurological data.


Advocating Studies on Neuromediality
Turvey also discusses the Notorious scene. He doubts that a spatio-temporal immersion as described by GG is experienced and questions the importance of evidence derived from studies on motor (or mirror) neuron activation. His point of criticism is general: the bulk of the literature on mirror neuron stimulation focuses on the role of the motor system in basic action understanding (e.g., seeing others preparing to grasp something). He argues if sensorimotor activity of pre-motor neurons were sufficient for immersion, we should also feel immersed in such extra-cinematic action understanding, but we obviously do not. Moreover, he accuses GG of interpretive bloat: the authors take the little evidence we have of engagement with traces of the kinematics of camerapersons (contained in the succession of frames) to provide a full explanation why we experience tension or even suspense while viewing the Notorious scene. In contrast to GG, Turvey highlights the cognitive and contextual elements that, to his mind, are much more likely to be responsible for the heightened suspense in Notorious: the plot, the motives of the characters involved (Alicia also happens to be in love with Devlin, so she not only wants to prevent her husband's evil plans, but also fears for Devlin), her husband Sebastian's shadow in the bathroom, etc.

Turvey’s critique is a valuable assessment of potential pitfalls (i.e., such as premature sufficiency claims). Yet, again, his remarks are insufficient to fully dismiss motor accounts of filmic engagement that might still contribute to an explanation of central components of our filmic engagement. What is more, there is a danger that the way he discusses the neuroscientific results might unduly widen the gap between the neurosciences and the humanitities. By refocusing the discussion of ES onto extra-cinematic or real-world action perception Turvey ignores the possibility that our motor system might fulfill quite different functions and contributes differently to our experience in cinematic conditions. As argued in the initial paragraphs, there is a need to understand how neural activity may have been incorporated into habits of engagement and exapted (taken on different functions compared to our everyday actions) for cultural artifacts such as film. 
The concept of neuromediality directly aims at such an understanding and interrogation of the contribution of the brain to filmic engagements (and other media and cultural artifacts). The role the brain takes on here has evolved in the process of media-organism cognitive co-development. Our habits of engagement can be seen as locationally expansive, i.e., including brain, body, and cultural artifacts as their structural features. In film, for example, the body–brain nexus becomes entrained in the filmic exploration of a scene, a process that is dominated by the medium itself, with the organisms coming along for the ride (Fingerhut, 2021). Cinema and TV have been so pervasive, in this sense, that we should entertain the idea of a filmic body schema that is employed when we watch a movie and that allows for heightened activation of (pre-)motor areas in such cases. We surrender our embodied responses to the medium itself, while at the same time suppressing real world engagements (Fingerhut and Heimann 2017, see also the concept of “liberated embodied simulation” in Gallese and Guerra).


There has been significantly less research on how film form or stylistic elements engage the motor system than research on social cognition (i.e., the perception of everyday action perception and understanding of emotions). Yet this does not mean that such research could not produce interesting insights into our enculturated mind. Here, both Turvey (who wholeheartedly dismisses motor neuron accounts) and GG (who pass over more fine-grained explanations to assume a parallelism between motor engagement and phenomenal involvement) do not reach the potential of a motor account of moving images, leaving many things barely explored. 


Twofoldness and Expanding the Motor Equation
One to my mind underexplored component in ES accounts is filmic “twofoldness”. This concept goes back to Wollheim’s claim that there is a specific genus of perception appropriate to pictures called “seeing-in” (Wollheim 1980). According to him, there is parallel perception of configurational features (the canvas, blobs on a wall) and recognitional features (the scene presented) that is also accompanied by a phenomenal awareness of both elements, i.e., a twofold experience. While I cannot do justice to the rich literature on seeing-in and twofoldness in this chapter, I will briefly suggest its possible extension to cinema (see also Fingerhut 2020b).

 The parallel processing of movement that is perceived in the cameraperson's traces (e.g., in a Steadicam approach) and of a depicted person can be a good illustration of how twofoldness could become relevant also for empirical aesthetics focusing on mirror neurons. One can easily imagine that an embodied camera approach could also rather detract from involvement with the character in such a scene, resulting in less immersion because the motor involvement is split, so to say, between the means of depiction and what is depicted. This could be due to the parallel processing of both (based on how motor neurons might be recruited for different empathic processes) that in certain cases might also shift the awareness mostly to camerawork and to a larger extent away from the depicted person.  

Heimann and colleagues (2017) found stronger motor activation in response to a Steadicam approach (compared to a Zoom) for clips that included a person sitting behind a desk and performing an action. Yet, in the questionnaire part of their study, participants did not report increased involvement. This raises questions about how neurological, psychological, and phenomenal data relate and how experienced engagement has to be understood under the auspices of twofoldness.

This also points towards additional factors to be considered before applying such results to a broader interpretation of cinema. The scenes presented in the above experiments are without context: we simply see, for example, a person picking up a cup. In cinema, the situation is quite different: we are already invested in the plot and follow the character across different shots in a scene (to restate Turvey’s point). Context also matters in another way: a Steadicam approach to a person might direct our attention to the camera work itself, especially if such a camera movement is rarely used throughout the movie or differs from the one used in the scene before. In such cases we might feel less immersed and rather attend to the novelty of the camera approach itself. The concept of twofoldness strengthens our understanding of these constellations. In cinema, the phenomenology of our film experience is the integrated experience of a configurational series (including framing, camera work, editing, etc.) and a recognitional series of the evolving content or story. Perhaps, as Terrone suggests, it is therefore more a “two-seriesness” that we experience in film (2018).

 
Context in both series of the film is important. Such that what is depicted also influences how we perceive the configurational element, not only in the simultaneous perception but also with respect to what has been depicted just before a certain scene. More fine-grained elements play a role here, for example, when deciding where to cut in a movie. As the editor and film scholar Karen Pearlman has remarked, editors themselves are the sounding boards of the pre-cognitive embodied-emotional engagement that certain shots provide within a scene, since they determine “which shot, where, and how long” (Pearlman, 78). Reflecting on our Hitchcock scene, she notes that just before the false POV in question, Alicia moves slightly forward before, and this is decisive, she looks down to the left. These latter frames are also out of focus. Pearlman speculates that the editor, Theron Warth, might have included the last elements of this movement to create a specific effect. This includes the out of focus effect (Pearlman rather thinks this might have been a mistake) and the dropping of the view of the actress. Both contribute to a special form of engagement. Hence, we have two contextual elements that interact with the camera movement that follows the cut: a configurational one (the reduced focus) and a recognitional one (the drop of her gaze). It is therefore worth considering how those contribute to the experience. Is it because of the looking down that some of us experience the camera movement as an intense gaze on something (in this case the key)? Is it because some viewers miss the miss this pivotal dropping of the gaze that they experience the camera movement as Alicia moving towards the key (and not as just looking)?
This could prompt experimental manipulations: what would happen if we removed those few frames for one group but left them in for another? Would leaving them in elicit more or less motor activation during the camera movement? More or less experienced involvement? More or less surprise that Alicia is still at the door? And, to take it a final step further, what would happen if we put the last frames even more out of focus?
These are also ways to test the impact of context and story. What plays a bigger role for our feeling of involvement: motor activation (due to configurational or depicted elements), contextual elements, or story (which both might also influence motor activation)? What mediates what in such cases? Also GG who sometimes seem myopic with respect to one of those aspect (the motor system) acknowledge (e.g., in chapters dealing with multimodal integration) the need to study more complex processes and interactions. Based on our expanded view of motor engagement, we can now generate further hypotheses based in initial experimental evidence that can be weighed against other interpretations and falsified in future experiments (or limited in their generality). Such considerations should have a place within the critical repertoire that film scholars and philosophers also employ rather than be dismissed wholeheartedly.

Conclusion and Outlook
I have advocated for more involvement of film scholars and philosophers with experimental aesthetics. Turvey rallies for the opposite: “rather than rushing to embrace the latest scientific theory, it might be wise for film scholars to wait until it has been subjected to rigorous scrutiny by those who have the requisite expertise and neutrality to assess it properly“ (Turvey 43). Such a move risks that our engagement with media, and questions regarding artistic achievement will become an afterthought for neuroscience (if, e.g., most of the exploration of motor neurons will be carried out within social neuroscience, with no consideration for cultural developments and aesthetic repertoires).


I have been more critical of ES and the concept of mirror neurons in theories of action understanding and of pictorial engagement than this brief essay may convey. I subscribe to an enactive-embodied perspective on ES that does not require what could be called a simulation or personal identification within the motor system itself (Fingerhut 2018). Additionally, instead of focusing on neural responses to pictures and moving images alone, philosophers should address the role such media play as part of a larger predictive, world-exploring engine that spans brain, body, and cultural environment.

The motor system (and accounts such as GG’s) nonetheless plays a central role in a worlded and enculturated understanding of the brain. It tracks opportunities for engagement and action that unfold in our environment and with respect to different cultural artifacts such as pictures and movies. Notwithstanding critiques of “simulation” and “mirroring” in ES accounts, I think it is exciting to explore the role of the motor system in picking up the twofold elements of configurations and recognitions when we enact pictorial and screen-based media. Even Turvey’s criticism might ultimately press neuroscientists to adjust their overly optimistic, and sometimes carefree interpretations, and guide neuroscience towards more cautious theorizing. In the future, a multitude of approaches for understanding film (from historians, theoreticians, and practitioners) and many other types of data (from historical sources, artists' reports, experimental philosophy, and psychology) will contribute to a more detailed and rewarding approach to understanding pictorial engagement. As I aimed to demonstrate, an empirically engaged philosophy of mind, media, and art can lead to new experimental settings, new questions and conditions, and to novel interpretations of previous neuroscientific data. In such a collaborative sense, I remain a cautious optimist: only through joint inter- and transdisciplinary efforts can the field truly mature.
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� I will not address how controversial mirror neuron theory as a theory of action understanding and limit myself to a discussing of its application to cinema.


� The limitation of above EEG experiments for such questions are rather obvious. Stimuli of each condition have to be shown multiple times for robust results, ruining any chance to measure “surprise.” Yet more indirect measures could be conceived, such as priming some motor engagement (which would putatively lead to heightened motor involvement with the camera work) and then assessing whether a such primed participants would feel more involved and/or surprised. 
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