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In this contribution, we examine the way in which orchestra conductors use the space around them to convey aspects of musical dynamics. In music, dynamics refers to the intensity of volume of notes and sounds and its interpretation is highly context-bound. We approach dynamics as a phenomenon of emergent and construed meaning in interaction, induced by the music score and the interpretation in situ by musicians and the conductor. Conductors' movement-based instructions on dynamics result in highly complex usage events. This study aims at disentangling these instances by asking how conductors move and use the space around them to instruct on (un)desired aspects of musical dynamics, zooming in on movement direction as a central formal feature. We find ourselves at the crossroads of cognitive and interactional linguistics, aligning with existing studies on the interactional and contextually embedded nature of music interaction. From a cognitive linguistic perspective, this endeavor translates as the identification of the construal mechanisms (metaphor, specificity and viewpoint) that underlie and therefore motivate movement directions in the specific instances under examination. The analysis is based on 10h of video data from a corpus recorded during rehearsals of five conductors instructing their respective orchestras in Dutch. Our data reveal that conductors use different movement patterns, some of which appear to involve opposite movement directions for expressing a similar music dynamical aspect, e.g., depending on the usage event, a vertical upward movement can mean both a request for playing louder and softer. By taking into account different construal mechanisms, we are able to provide an encompassing multimodal analysis, in which these allegedly deviating oppositional movements appear as consistently motivated (metaphorical) expressions, which profile a similar target concept involving different viewpoints.
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Introduction

In Western-European classical music, the role of the conductor is a quite unique one, given that conductors are the only performers who do not actively produce musical sound (Schuldt-Jensen, 2015, p. 386). This fact creates the paradox of conductors coordinating the musical performance without actually having its production in their own hands (Watson, 2012, p. 18). Their responsibilities are manifold: on a very basic level, they need to “direct the musical traffic” (Boyes Braem and Bräm, 2000, p. 146), thus indicating when (parts of) the orchestra should start and stop playing as well as beating time, which is conventionalized to a higher degree in specific beat patterns than other aspects of conducting. On a higher level, the conductor has to conceptualize the complete sounding realization of a musical piece as an interplay of the composer's aspirations as noted in the score, their own interpretation of it as well as the musicians' performance (Schuldt-Jensen, 2015, p. 386). Underlying this complex task is a broad set of expertise, ranging from musical knowledge to leadership and communicative skills (Watson, 2012, p. 18–19).

Among the many aspects that conductors express communicatively toward the orchestra is dynamics, which is the focus of this contribution. In music, the term dynamics relates to “the intensity of volume with which notes and sounds are expressed” and is “one of the fundamental parameters of composition which function interdependently to create musical meaning and structure” (Thiemel, 2001). Other parameters relevant for performance also conveyed by conductors include rhythm, tempo, phrasing, articulation, timbre and balance. These parameters can, but do not necessarily have to be, noted in the score.

In the score, different aspects of dynamics can be indicated through measures such as piano, forte and degrees thereof, e.g., mezzo-piano and fortissimo. Changes in volume can be indicated as gradual in nature, increasing (crescendo), decreasing (diminuendo/decrescendo), or abrupt as in the case of accent and sforzato. Terms referring to dynamics should always be regarded as relative, not as absolute (Gehrkens, 2006, p. 56). While indications of (changes in) volume can be louder or softer in relation to others, their exact loudness is not determined. “Thus dynamics, perhaps even more than tempo, will be seen to depend on the taste of the performer or conductor” (Gehrkens, 2006, p. 56).

This context-boundness of the interpretation of dynamics (Weeks, 1996, p. 248) is in line with a usage-based linguistic perspective on both processes of meaning making (Barlow and Kemmer, 2000) and musical performance. We view the conceptualization of musical dynamics as a phenomenon of emergent and construed meaning in interaction (Zima and Brône, 2015), induced both by the normative basis of the music score and the interpretation in situ by the conductor and musicians in an evolving joint practice. In a usage-based model of language analysis, discursive practices associated with orchestral conducting emerge spontaneously and, in the context of a rehearsal, are dynamically updated by participants.

The current paper is structured as follows: In Section Theoretical rationale and research aims, we discuss the integration of multimodal interaction analysis of musical settings (Veronesi and Pasquandrea, 2014; Hsu et al., 2021) and cognitive linguistics (Dancygier, 2017) as well as kinesemiotic characteristics of conductors' movements (Maiorani, 2020). This rationale results in the formulation of our research aim to identify construal mechanisms underlying movement direction patterns in situationally embedded instructions. Section Materials and method provides information about the video corpus and the method adopted for this contribution. The analysis of seven authentic examples follows in Section Analysis. In Section Summary, we summarize our analysis on movement direction patterns pertaining to dynamics, construal mechanisms and especially viewpoint phenomena. The findings are discussed in Section Discussion.



Theoretical rationale and research aims

With regard to mapping the kinesemiotic alignment of usage events in which conductors instruct their orchestra about the way in which certain phenomena in the domain of musical dynamics are (not) to be performed, our multimodal analysis is inspired by both an interactional and a cognitive approach. We highlight the complementarity of both paradigms as our analysis reveals the importance of situationally embedded and interactionally driven resources as well as the identification of cognitive construal mechanisms along whose lines the kinesemiotic alignment of the movements under scrutiny may be motivated.


Interactional studies on orchestra conducting

We align ourselves with existing studies that regard orchestral interaction as shaped significantly by its situatedness, being embedded in a very specific physical context and embodied in the sense that music-making and conducting rely on the use of the body (Parton, 2014, p. 405). A range of work from a conversation analytical and interactional linguistic perspective scrutinize interaction in different musical (instructional) settings (Szczepek Reed et al., 2013; Tolins, 2013; Veronesi and Pasquandrea, 2014; Sambre and Feyaerts, 2017; Hsu et al., 2021; Ivaldi et al., 2021; Sambre, 2021), focusing on different aspects of embodiment and multimodality as well as the expression and negotiation of instructions. For orchestra rehearsals specifically, the communicative repertoire of conductors and interaction in the rehearsal setting has been studied with regard to its sequential and multimodal organization (Meissl et al., Submitted; Weeks, 1985, 1996; Veronesi, 2014; Stoeckl and Messner, 2021), conducting gestures (Boyes Braem and Bräm, 2000; Parton and Edwards, 2009), facial expressions used by conductors (Poggi, 2002), vocalized and sung instructions (Messner, 2020) as well as the negotiation of epistemic stance (Parton, 2014).

Similar to other instructional settings, the rehearsal process aims at improving the collective performance of the orchestra, mostly working toward a concert. Rehearsals are institutionalized to a high degree and are thus shaped by a hierarchical distribution of participant roles, in which the conductor, as a default, has the right to speak, while musicians' turns, either to speak or to make music, are prompted either by the conductor or the musical score (Stoeckl and Messner, 2021, p. 2). The degree to which this hierarchy is adhered to, however, varies with each individual conductor-ensemble constellation (Schuldt-Jensen, 2015, p. 388). Next to the relatively stable participant roles, there is a common sequential order for rehearsals. They generally consist of alternating sequences of play and interruption of play. The former are marked by music-making and conducting or so-called instructions “on the fly” by the conductor, while the latter usually contain instructions and discussions of the music just played or to be played next (Messner, 2020, p. 318). Within these larger sequences, several activities on different levels take place, including evaluating, locating, demonstrating, clarifying, describing and signaling (Stoeckl and Messner, 2021, p. 6). The coordination of different activities linked to conducting as well as the progression of the rehearsal combined with the one-to-many constellation makes orchestra conducting a multi-activity (Haddington et al., 2014) par excellence. Conductors need to constantly shift their focus of attention to different aspects of performance and also physically re-orient toward different participants. This results in the gesture space of the conductor shifting constantly due to the affordances (Gibson, 1979) of the physical constellation and the tasks at hand.

For the communication with the orchestra, conductors use spoken or sung language as well as their whole body, drawing upon manual gesture, torso and head movement, body posture, facial expressions and gaze, and sometimes also movement of the legs. Traditionally, there is a division of labor between each of the conductor's hands, according to which the right, or dominant, one is responsible for the beforementioned coordination of tempo and rhythm, while the left, or non-dominant, hand is used for adding information about sound colors, musical phrasings or dynamics (Boyes Braem and Bräm, 2000, p. 245). In this division, the movement of the right hand is more conventionalized, while the use of the left hand appears to be used more for expressing individual interpretation. However, the degree to which this tradition is adhered to is highly dependent on individual conductors. A large part of the art of conducting remains, as Watson (2012, p. 22) puts it, intangible and is often attributed to “personality, charisma and power of persuasion.”

However, certain patterns that shape a conductor's communicative repertoire are identifiable and have been studied from different perspectives. Spoken as well as sung or vocalized instructions constitute an important part of rehearsal work (Weeks, 1996; Messner, 2020), but they often co-occur with other semiotic resources. For example, Stoeckl and Messner (2021, p. 12) identify speech, gesture and gaze in combination as frequent and generic in conductors' instructions, often complemented seamlessly by vocalizations when musical passages or sound qualities are depicted (Clark, 2016). Gaze as well as body position and movement are, according to Stoeckl and Messner (2021, p. 12), primarily used for addressing and orienting1. Facial expressions in conducting have been found to be not merely idiosyncratic but systematic in use by Poggi (2002) who describes “the lexicon of a conductor's face.” The notion to create grammars or vocabularies of conducting movement is also present in a study by Boyes Braem and Bräm (2000) who attribute metaphorical meanings to certain types of gestures used by conductors. Some of the gestures described in that study, however, also occur in the data set of this contribution with different meanings and nuances. For example, a conductor touching or pointing at their own ear is described as asking for correct intonation by Boyes Braem and Bräm (2000, p. 159), but can also refer to balance, an aspect of dynamics, as surfaces in the data set we study. This leads us to conclude that the communicational repertoire of conductors is not that fixed.

Conducting instructions pertaining to dynamics have been studied both from a more quantitative approach by Opazo (2018) as well as qualitatively by Poggi and Ansani (2016) and Poggi (2017). In these studies, video data were analyzed focusing on specific aspects of musical dynamics: piano, forte, crescendo, diminuendo, and in the case of Opazo (2018) also the more fine-grained pianissimo and fortissimo. For instructions on these aspects, a combination of different characteristics was studied: formal features of manual gestures (e.g., handshape, orientation, location), movement parameters (direction, velocity, duration) as well as parameters of expressivity (amplitude, tension, fluidity). Next to certain common handshapes and orientations, such as the fist for loud sounds or a flat hand palm down for soft sounds, tension has been shown to be higher for louder and lower for instructions on softer sounds (Poggi, 2017, p. 41–42; Opazo, 2018, p. 110–111). Movement amplitude is another important parameter for sound volume, with evidence that the larger the movement amplitude, the higher the sound volume that is expressed (Poggi, 2017, p. 41, 43). Similar to the amplitude of conducting gestures, upward movement to express loud(er) sounds and downward movement for soft(er) sounds have been described in the studies listed above, see also Section Meaning construal. However, an aspect which, to our knowledge, has not been studied systematically so far concerns the question whether conductors' dynamics-oriented movements reveal any co-occurrence patterns, along the lines of which certain aspects of musical dynamics are preferably expressed by a specific movement direction on a spatial axis (vertical, horizontal or sagittal). In case direction patterns should emerge, it will be investigated to what extent they can be motivated by situated phenomena of the interaction and/or underlying cognitive construal mechanisms.

Therefore, before formulating our research aims and embarking on the analysis of our data, we take a step back from the specific musical setting in order to familiarize ourselves with more general concepts proposed in cognitive linguistics regarding the construal of meaning.



Meaning construal

Beyond the interactional linguistic perspective, through which we integrate local and situational resources in the analysis, the present study also adopts a cognitive linguistic perspective on the process of musical meaning making (Cox, 2016; Zbikowski, 2017; Spitzer, 2018; Antović, 2019). Choosing a usage-based approach, we view interaction as the integration of all available semiotic resources used for linguistic meaning-making including bodily, visual and acoustic features as they unfold over time (Langacker, 2008, p. 73; Langacker, 2010, p. 90–95; Ladewig, 2020, p. 179), thus extending the phonological pole of a construct (Langacker, 2008, p. 457).

Casad (1995, p. 23) rightly points out that an interactant's “ability to conceptualize situations in a variety of ways is, in fact, the foundation of cognitive semantics.” To achieve their communicative purpose, interlocutors have a wide range of so-called construal mechanisms at their disposal. Several typologies of construal operations2 have already been proposed, e.g., by Langacker (1987, 1991), Taylor (2002), Talmy (2003). Croft and Cruse (2004, p. 45) present an overview of the relevant literature on construal and propose a typology of construal operations, grouped along the general categories of attention and salience, comparison, perspective and viewpoint, and Gestalt (Feyaerts, 2013, p. 207–209). Along the lines of these construal operations, language users may decide to share their experiences in a variety of ways, for instance by conceptualizing the lower parts of a mountain in terms of its foot, or by referring to the change of seasons in terms of travel-like movements as in Spring is approaching fast or Finally we can leave Winter behind, etc. Taking a multimodal perspective on interaction, these construal mechanisms can surface not only in speech but also in other semiotic resources (Cienki, 2022).

For our present purpose, we focus our attention on the impact of metaphor, specificity and viewpoint as the most prominent construal mechanisms underlying the expression of (un)desired realizations of musical dynamics.

Firstly, we consider metaphor, whose ubiquity has been abundantly described in studies situated within the framework of Conceptual Metaphor Theory (CMT, Lakoff and Johnson, 1980; Lakoff, 1987; Kövecses, 2015; Kok and Cienki, 2016). CMT defines metaphors as systematic cognitive mappings between two conceptual domains. One of these domains, which is complex but not necessarily abstract is called the target. The inner logic of the target domain is represented in terms of the inner logic of another domain, the source, based on some sort of similarity relation. Such metaphorical mappings structure our experience as well as the communication about our experiences (Prové and Feyaerts, 2022). In the present study, we investigate by what imagery aspects of musical dynamics are construed metaphorically in terms of movement in 3D space. In line with previous studies of the spatial hence metaphorical mapping of the concept of musical pitch in terms of verbal expressions of verticality, according to which we speak of high and low tones, climbing and falling arpeggios, etc. (Zbikowski, 2002; Shayan et al., 2011; Cox, 2016; Prové and Feyaerts, 2022, among others) we expect to find co-occurring gestural resources for the metaphorical expression of musical dynamics as well. As observed by Eitan (2013, p. 173–176) the domain of verticality or height does not only serve the metaphorical structuring of pitch, as also loudness relations appear to be categorized along the same lines of vertical logic. The mapping of sound volume as size, thus, LOUDER IS BIGGER and SOFTER IS SMALLER as well as the vertical mapping of LOUDER IS UP and SOFTER IS DOWN have already been identified as highly salient in conductors' instructions on musical dynamics (Opazo, 2018, p. 113–114). What qualifies these metaphorical structures as ‘patterns' is the systematic, non-arbitrary mapping of the target concept onto a specific alignment of the source concept. Hence, the concept of increasing volume cannot be represented by just any concept in the domain of verticality. Instead, only expressions referring to tall or big objects (make this a huge forte!) or upward processes (climb to that forte!) can be used to profile increasing loudness. Considering our focus on sound volume and intensity, the current study pays specific attention to metaphors expressed in specific movement patterns used by conductors, according to which, for instance, increasing loudness can be expected to be represented visually by an increasing, growing gestural movement situated on (a combination of) the vertical, horizontal and sagittal axis. Such metaphorical mappings may be grounded in spatial gestalts and force dynamics, relating to both natural or humanly exerted force (Talmy, 1988)3. Larson (2012, p. 23, 329) demonstrates that notions such as gravity, attraction or other aspects of physical force structure the experience of musical concepts such as melody, meter, rhythm, and tempo in terms of movement in space (Feldman et al., 1992; Johnson and Larson, 2003, p. 75). On a gestural level, metaphorical mapping onto movement in space surfaces in hand or movement shapes revealing SOURCE-PATH-GOAL, CONTAINMENT or other spatial gestalts (Mittelberg, 2018). Characteristics of conceptual PATHS, such as their directionality, serve as observable structures which in language and discourse act as interface between sensorimotor experience and conceptualization (Johnson, 2017, p. 86). Instructional conducting movements clearly exploit the spatiotemporal experiential basis of force and movement in space, as, for example, with a downward hitting gesture for a hard sound quality (Boyes Braem and Bräm, 2000, p. 154).

Secondly, the construal operation of specificity is omnipresent as it pertains to the level of granularity at which we conceptualize and communicate our experiences (Cienki, 2022, p. 4). For various communicative reasons (expressivity, euphemism, accuracy, humor, etc.) we may decide to use more (or less) detailed descriptions to refer to objects, properties, processes, etc. or to express a stance toward them. In a medical situation, for instance, depending on situational factors like age, previously shared knowledge, relationship and emotional state between the patient and the interlocutor, a doctor may decide to refer to a patient's deadly disease in more general, euphemistic terms like autoimmune or lingering or chronical disease, rather than using a more specific terminology like lung cancer. Conversely, along the lines of the same construal mechanism, in their report about the result of a championship's race, a journalist is expected to communicate which medal a race favorite has won, a golden, silver or bronze medal. However, in their interview, the athlete finishing third may express their joy about having won a medal without specifying its color. With respect to the overarching phenomenon of musical dynamics as the topic of the present study, more specifically, partially overlapping categorizations like loudness, intensity, diminuendo, crescendo, accent, etc. may be used for different communicative reasons and at the same time trigger different verbal and gestural metaphors.

As a third construal mechanism, our analysis takes viewpoint into account, which pertains to the inherent perspective through which any conceptualization is determined (Sweetser, 2012; Cienki, 2022). In line with a socio-cognitive account of meaning, we understand viewpoint in terms of one's personal perspective on a certain issue, expressed in an intersubjective stance-taking act, which emerges in a constant coordination process of perspective-taking and mentalizing among different interlocutors (Feyaerts et al., 2017). With this view, we side with the Theory of Mind (Whiten, 1991; Tomasello, 1999; Givón, 2005), which identifies our ability to conceptualize thoughts, ideas, emotions, attitudes, beliefs, etc. in other people's mind as a unique human capacity (Brône, 2010, p. 91–92). While interacting, participants imagine what they assume to be in the minds of their conversational partners aligning their construal with it so that, ultimately, conversation emerges as a “process that requires constant alignment and negotiation among intersubjective viewpoints” (Feyaerts and Oben, 2014, p. 277–278; Verhagen, 2015, p. 238–240). As already mentioned with regard to the application of metaphor, language users also get to decide from which viewpoint an action or situation will be communicated. “Even if viewpointing is not consciously intentional, linguistic constructions are infused with viewpoint […] to the point where these are conventionalized” for speakers/signers and addressees so that the latter make inferences about the viewpoint of the former, resulting in “joint construal intersubjectively” (Janzen, 2022, p. 6; referring to Traugott and Dasher, 2001). Locating Mary's house, for instance, may be formulated using an external viewpoint as in Mary lives on the left bank of the river or by using an internal viewpoint as in Mary lives across the river, etc. The choice of the latter variant nicely illustrates the intersubjective dimension of operating viewpoint as a construal mechanism, as it subsumes that the producer of the utterance assumes their interlocutor(s) awareness of the producer's location vis-à-vis the river.

Related to viewpoint, Sweetser (2012, p. 1) highlights the relevance of embodied experience as well as spatiality in reference to gesturing bodies (Sweetser and Sizemore, 2008). Also in Kinesemiotics (Maiorani, 2020), the interplay between the human body and space for the process of meaning-making is foregrounded. In this paradigm, the relation between body and space is regarded as a dual one: physically, a body is located relative to other bodies and it is subject to physical laws of nature. Contextually, or culturally, “a body occupies space as a semiotic dimension, a three-dimensional map of meaningful areas” (Maiorani, 2020, p. 26–27). Not movement of the body as such is inherently meaningful, but rather the projections it makes onto space relative to other participants or objects. In the case of conductors, they are both physically and culturally placed in the center of attention, immediately rendering the space between them and the musicians semiotically charged.



Research aims

At this point, we are well-positioned to formulate the main research aims underlying the present study. At the most general level, we study the question how conductors move and use the space around them to instruct on (un)desired aspects of musical dynamics. In order to highlight the salience of the interaction between moving bodies and 3D space, we isolate movement direction as a formal parameter to identify patterns in conductors' instructions, along the three major dimensional axes: verticality, horizontality and sagittality. In line with existing research on verbal metaphorical patterns in the domain of musical experience (see Section Meaning construal), the present study zooms in on co-occurrence patterns, in which certain aspects of musical dynamics are represented by specific movement directions along these spatial axes. Along with the identification of these co-occurrences, we will investigate what motivates them, cognitively and interactionally.

On the level of a cognitive linguistic analysis of the selected usage events, this endeavor translates as the description of the construal mechanisms that underlie directional patterns and systematically surface in the instances under concern. Lastly, we aim to shed light on the benefits of enriching studies of human face-to-face interaction by taking into account metaphor, specificity and viewpoint phenomena in relation to both the spatial arrangement of participants and the object of conceptualization, in this case, musical dynamics. With this research focus, we side with Cienki (2022, p. 12), advocating the study of movement and gesture as “an inherently spatial medium of expression, [which] can allow future empirical research in cognitive science […] concerning spatial cognition as being a fundamental basis for how we conceptualize more abstract domains.”




Materials and methods

We use video recordings of five different conductors during rehearsal with their respective wind and brass orchestras in Flanders, Belgium (Simon and Feyaerts, 2020). The conductors did not receive any specific instructions other than to go about the rehearsals as they usually would with the amateur or youth ensembles. In the course of several weeks, three rehearsals per conductor were filmed resulting in about 30 h of material. During recording, the camera was placed behind the musicians in a way that only the conductor is fully visible in the video frame. An additional microphone was placed on the stand in front of the conductor to ensure proper recording of verbal instructions and vocalizations; the language used in the corpus is Dutch. For this contribution, a sub-corpus of one rehearsal per conductor was delimited for reasons of feasibility, amounting to about 10 h of data.

To identify audible and visual instructions pertaining to musical dynamics, we used the annotation software ELAN (Wittenburg et al., 2006). We included the following usage events in this process, regardless of whether they are produced while the orchestra is playing or while playing is interrupted: (1) verbal utterances referring to sound volume and intensity or changes in volume, e.g., “crescendo,” “really fortissimo and then back,” “here it's far too loud,” (2) vocalizations and singing in proximity to either a verbal utterance referring to dynamics or accompanied by movement and (3) movement-based communication pertaining to volume and intensity (a) along-side verbal utterances, (b) along-side vocalizations and singing, or by (c) movement only.

For movements to be taken into account, they have to noticeably deviate from the regular beating of time in their close sequential surroundings. As soon as the beating of time is temporarily either accompanied or replaced by different movements with any body part which seem to refer to an aspect of musical dynamics, this movement was noted. When beating time remains consistent in shape but changes significantly in amplitude, this was noted as well. Importantly, the ‘default' conducting movement is an idiosyncratic value which varies significantly across conductors and largely depends on the different musical pieces being performed and was therefore established on an individual basis.

Four aspects were considered to verify whether instructions refer (primarily) to musical dynamics. First, we checked for verbal utterances which explicitly refer to dynamics during or sequentially close to movements. Secondly, non-lexical vocalizations such as singing or ‘shushing' at certain acoustic volumes aided the disambiguation. Thirdly, similar to the next-turn proof procedure in conversation analysis (Hutchby and Wooffitt, 2008, p. 13), we took into account how musicians audibly adjust their performance in response to the instructions at hand. The notion of an embodied next turn proof procedure, where understanding is signaled not only after, but already during a turn, as discussed by Goodwin and Salomon (2019, p. 5) was useful to interactionally frame what happens during conducted orchestra performance, in which instruction and performance occur almost simultaneously to each other. Lastly, highly conventionalized gestural movements were categorized accordingly, as when an extended index finger held in front of the mouth signals silence. In other words, the segmentation of instructions pertaining to dynamics, following a usage-based approach, was based on visual and acoustic cues in the video data and not on the musical score. We decided to focus on what the conductors make relevant in interaction through multimodal practices (Mondada, 2019a) in order not to miss cases, either, where there are indications of dynamics in the score but the conductor does not convey them through movement, or, where there are no specific indications noted but the conductor does perform relevant instructions.

This segmentation of instructions pertaining to musical dynamics resulted in roughly 1,100 units, which served as a first overview and allowed us to get acquainted with the variety of the cases under scrutiny. In these segments, when present, speech was transcribed based on the concept of intonation units (Chafe, 1994, p. 93). However, as the focus for this contribution lies on movement-based communication, verbal instructions lacking any other semiotic resources were not included in the closer selection.

To analyze movement-based instructions, we chose “Gesture Units” as the unit of analysis, spanning “from the moment the hands leave rest until the hands return to rest” (Rohrer et al., 2020, p. 13), where “rest” is to be regarded as relative and can differ in the degree of relaxation of hand and/or arms depending on different factors such individual styles, handling of objects or environmental conditions. For this contribution, possible rest positions may include interlacing the hand in front of the body, or having them at the side of the body or also the default of beating of time which in essence does not pertain to musical dynamics.

Although conducting movement cannot be fully equated with co-speech gesture, regarding conducting as gesture units and the division into movement phases along with the annotation of formal gestural features facilitate an accurate analysis of complex movements (Ladewig and Bressem, 2013; Rohrer et al., 2020). Importantly, we do not aim at performing a formally strict gesture analysis. Rather, we adopt certain practices to aid our study on movement directional patterns. Consequently, conducting movement was divided into gesture phases, in order to identify salient parts of the previously segmented units. For strokes, movement directions were noted along the vertical, sagittal and horizontal axis, which served the identification of movement patterns linked to musical dynamics, according to common practice in metaphor analysis (Cienki, 2017). Such patterns are, for example, vertically upward and/or sagittally forward movement to express louder sounds, and thus, a value on one or several spatial axes corresponding to a specific meaning. Several patterns of that kind will be discussed in Section Analysis. For this contribution, we considered (combinations) of movement directions as patterns when they occurred across all five conductors in our corpus.

In light of the fact that visual access to the conductors' actions is confined to one single camera perspective, which is behind the orchestra, right opposite to the conductor's forward-looking position, determining a movement's alignment along one or more of the spatial axes requires special attention in terms of assuming a flexible analytical perspective along the conductor's constantly shifting orientation toward individuals or (sub)groups across the orchestra.



Analysis

In the following sections, we describe our findings guided by seven authentic corpus examples4, which were chosen as prototypical instances of the patterns emerging in our data. Rather than structuring our analysis along the different construal mechanisms, we depart from the spatial dimension with regard to movement direction. In Section Mapping the prototype: Increasing intensity as expanding size, we scrutinize patterns that have been identified as predominant in previous literature. We enrich these findings by focusing on the interplay of metaphor, specificity and viewpoint. In Section Complicating the picture: Specificity and viewpoint, we show alternative ways for construing aspects of musical dynamics in our data and how they can be motivated both cognitively and interactionally. Each example will be examined along the following lines: first, we provide an observational description of the video fragments, focusing on movement directions, which is then followed by a discussion of the construal mechanisms mentioned above.


Mapping the prototype: Increasing intensity as expanding size

Previous work has uncovered several conceptual metaphors serving the purpose of representing the acoustic experience of music and sound in general, one of the most predominant ones being the mapping of VERTICALITY or SIZE onto LOUDNESS. These are highly schematic, so-called generalized metaphors, which can be elaborated in more specific metaphorical imagery like climbing a ladder or producing a big, overwhelming sound, respectively. In the specific setting of conducting (see Section Interactional studies on orchestra conducting), a general observation concerns the amplitude of the beating of time performed by a conductor. Amplitude can be an indicator of the preferred sound intensity at that moment, as described by Watson (2019) and which is also reflected in conducting manuals (for a summary, see Sousa, 1988, p. 34). Indeed, general sound volume as well as a more global atmosphere of (parts of) musical pieces can often be deduced from the size of the movements conductors make. Beating of time with a small amplitude is likely to suggest a low sound volume while a larger amplitude of motion can suggest more intensity. These observations have been confirmed by Poggi (2017) and Opazo (2018) and they also hold for our data set.

However, amplitude alone is by far not the only possible resource to indicate aspects of dynamics. In order to be able to zoom in on the ways in which conductors exploit the space around them to conceptualize their interpretation of the music played, we will further explore the spatial alignment of these movements along the vertical, horizontal and/or sagittal axis including their directionality on each of these axes.

Along the vertical axis, we see a pattern of loud(er) sounds being depicted as higher up than soft(er) sounds, based on the metaphor LOUDER IS UP and SOFTER IS DOWN. The excerpt in Figure 1A shows this tendency quite clearly5.


[image: Figure 1]
FIGURE 1
 Example 1 - (A) C2_2.1_31:06. (B) C2_2.1_31:18.


Just before this example, the conductor has been working on intonation across different instrument sections in order to reach clean relative pitches. He has taken up a ready-position for conducting with both hands, signaling that he is about to start another playing sequence. However, before starting, he instructs the musicians to continuously decrease the sound volume (line 01), while they play the respective notes. The conductor raises his right hand over head height in preparation for the stroke of the gesture, a continuous downward movement along a vertical axis, representing a decrease in sound volume (diminuendo). After this downward movement, his flat hand is facing palm down and he moves it as if flattening a surface, that is the volume to be reached, namely a piano (line 02). Directly after, he raises his hand to head height again to repeat the downward movement, this time more quickly and holding his hand in the final position at chest height (line 03).

In this example, louder sounds are conceptualized as vertically higher up than softer sounds, which corresponds to findings in earlier studies on orchestra conducting such as Boyes Braem and Bräm (2000, p. 159) and maps onto the VERTICALITY metaphor. The combination of the palm-down orientation with a flat hand and downward movement to signal softer sounds, used by the conductor in this example, has also been observed by Poggi (2017, p. 43–44) and Opazo (2018, p. 79–80).

Additionally, the movement in this excerpt qualifies as the instantiation of the SOURCE-PATH-GOAL metaphor, involving a clear end point, marked by the movement that we described above as flattening a surface. This gesture, as well as the hold after the second and quicker downward movement the conductor makes with his right hand, can be regarded as delimiting the desired scope of intensity. The conductor's left hand is kept in place, still at the originally assumed ready-position and thus serving as a reference point in the gesture space.

Regarding viewpoint, we see that, although the use of different personal pronouns (we, you, I, it) marks lexical viewpoint switches, the performed gesture does not impact the perspectivized relation among the participants. Throughout the excerpt, the imagined sound quality is depicted from an external perspective, rather than from an internal one, which could be either the conductor's or the musicians' perspective.

As mentioned in Section Meaning construal, VERTICALITY can also serve as source domain for the concept of pitch. To illustrate how verticality may serve the metaphorical structuring of dynamics and pitch as two different target concepts, even simultaneously, we analyze Figure 1B, which contains the playing sequence following the instruction on diminuendo described in Figure 1A.

After the excerpt in Figure 1A, the conductor reassumes a ready position, but decides to add another instruction, this time referring to pitch. He says the intonation should “keep radiating” (line 02) and lifts both of his hands to head height facing palm up. At the same time, the conductor tilts his head back and directs his gaze up while raising his eyebrows. He initiates the playing sequence by giving the upbeat, and then holds both of his hands at a central position in his gesture space while the musicians play one single chord. The conductor lifts his left hand up to head height and extends it toward the musicians, the palm facing diagonally toward them and down. He moves his left hand downwards in a continuous motion, thus depicting the systematic diminuendo described in Figure 1A. As soon as his left hand has reached about half of the downward path, he raises his right hand facing the other way to chin height, again slightly tilting his head back and raising his eyebrows. This second action refers to the radiating sound quality the conductor asked for and has also been identified as expressing a “radiating” sound quality by Boyes Braem and Bräm (2000, p. 159).

In this example, the two target domains of dynamics and pitch are simultaneously conceptualized along a vertical axis, the depiction of each being attributed to a different hand, thus displaying a complex multi-activity of both monitoring and instructing on different performance aspects.

The complexity of this example also reveals a layering of different viewpoints when looking at both the form of the conductor's right hand gesture and his facial expression. While the gesture is related to the imagined sound quality, the facial expression depicts the way in which an instrument has to be played in order to reach a higher pitch or rising intonation6. Thus, the internal viewpoint of the conductor conceptualizing the sound in front of his body is blended with the assumed viewpoint of the addressed musicians who need to produce a slightly higher pitched note in a single integrated scene. Most interestingly, both aspects and viewpoints are metaphorically motivated by essentially the same directionality on the vertical axis.

Like verticality serving as the source domain for different concepts in musical interaction, dynamics as a target domain is also metaphorically structured along the lines of other spatial dimensions, which are still very much in line with the LOUDNESS IS SIZE metaphor. The movements in example 2 critically evolve around the horizontal axis.

Before the excerpt in Figure 2 starts, the conductor is working on intonation and has asked individual musicians one after the other to play a single note and to do so very softly. In the example, one musician plays the note in question, but significantly louder than instructed. The conductor comments on this performance by saying “and this is a bit too too too” (line 01) and gestures while trying to retrieve the right word to finish his utterance. He repeatedly pulls both of his arms outward from his body, the palms facing each other. After a short pause in his speech and three more repetitions of the outward movement he says “too loud” (line 03).
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FIGURE 2
 Example 2 - C1_1.1_19:32.


What we observe here, suggested by the orientation of the palms facing each other, is the basic conceptualization of a sound as an OBJECT or CONTAINER (Mittelberg, 2018, p. 12) expanding in size with increasing intensity in reference to the conductor's body and gesture space, in which the center marks softer sounds and movement toward the periphery marks louder sounds. The gesture in Figure 2 is therefore also linked to the LOUDNESS IS SIZE metaphor and corresponds to the conceptualization of sounds as “thick” or “thin”7.

Regarding viewpoint, in this example there seems to be a clear involvement of the conductor's own body, from which the imagined sounds travel outwards, hence suggesting an internal, participant's viewpoint, in contrast to the stable external viewpoint described for Figure 1A. It may not be entirely clear whether this scene expresses the conductor mirroring the sound as it travels away from the musician producing it, thus assuming the latter's viewpoint, or, alternatively, the sound as experienced by the conductor himself, from his own perspective, independent of the musician. However, given that the conductor is offering an evaluation of the quality of the note just played, we may assume that it is indeed the musicians' viewpoint from which the sound is mapped in space.

While in the second part of the example in Figure 2, the movement is primarily performed on the horizontal axis, the first few repetitions of the expanding motion also involve some verticality, as the sound is being conceptualized as growing in height, as well as expanding away from the conductor's body sagittally, which leads us to the third spatial axis as yet another dimension of the LOUDNESS IS SIZE metaphor.

In the excerpt in Figure 3, the conductor is talking about the last note in a fragment that has been dealt with just before in the rehearsal. He asked the musicians to play an accent on each beat, which, however, resulted in them also performing an accent on the last note of the passage. Since this is not what the conductor had instructed them to do, he clarifies his request by first depicting the desired version (line 02). To that end, he vocalizes the last five notes of the fragment in question with a decrease in volume while simultaneously pulling his right hand toward his right shoulder. In doing so, the decreasing volume is mapped along a sagittal axis toward the conductor's body. In the second part of the sequence, he offers a depiction of the faulted version as previously played by the musicians (line 04). This time, the conductor vocalizes the same five notes, however, he increases the volume, ending quite loudly on the last note in relation to the previous depiction. Also, toward the last note of the vocalization, he pushes his right hand away from his body in a more intense forward motion while forming a fist8.


[image: Figure 3]
FIGURE 3
 Example 3 - C4_1.1_05:52.


The underlying construal mechanism can in part still be linked to the LOUDNESS IS SIZE metaphor in the sense that louder sounds are construed as further away from the conductor's body than softer sounds. However, a strict interpretation of this metaphor does not suffice to account for the movement pattern at hand. The production of a louder sound by the musicians is depicted by the conductor with a forward motion away from his body, as if depicting the sound traveling away from its source. However, the retracting motion toward his own body cannot be interpreted based on the same logic. A softer sound, based on the metaphor of LOUDNESS IS SIZE, would have to be expressed in the same direction but with a smaller amplitude. However, this is not the construal operated by the conductor, which, rather, is a construal ex-negativo. The motivation of the retracting movement to depict playing softer derives only from its being opposed to the well-established metaphorical mapping of forward-motion expressing increasing loudness.

Whereas, in the previous examples, we witnessed a straightforward metaphorical construal of loudness along the lines of more or less isolated spatial dimensions, the present example reveals a much more complex construal involving not only a subtle interplay between various spatial axes, but also a shift from the conductor's viewpoint to the musicians', most clearly marked by the forward moving fist gesture9. This forward movement instantiates the construal of a force being exerted to project an objectified sound out of one's body. Crucially this movement only makes sense by taking into account a construed viewpoint switch, in which the conductor adopts the musicians' perspective of sound being produced by the interplay between their body and the wind instrument.

The analysis of the example in Figure 3 feeds into the critical understanding that the typical construal (and understanding) of musical dynamics (represented here as LOUDNESS) may not be restricted to the isolated metaphorical construal of that target concept in terms of the spatial logic as it occurs along either the vertical, horizontal and sagittal axis. It appears, instead, that the spatial mapping of various aspects of LOUDNESS in conductors' movements typically involve more than one or even all dimensions of spatial orientation. This finding is in line with the observation made by Schuldt-Jensen (2015, p. 395), who notes that the three-dimensionality of conducting movements has received little focus so far in teaching materials for aspiring conductors. Thus, scrutinizing the combination of movement directions seems crucial for an accurate analysis of both conceptual and interactional aspects of conducting.

The following two examples, expressing an intense crescendo and a diminuendo, respectively, require all three directional aspects in analyzing their metaphorical construal of musical dynamics. Notably, while the instructions in Figures 1–3 were given during an interruption of play, Figures 4, 5 are given on the fly, as the orchestra is performing.
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FIGURE 4
 Example 4 - C2_2.2_32:56.
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FIGURE 5
 Example 5 - C3_1.1_4:57.


In the excerpt in Figure 4, the conductor is already beating time at a relatively big amplitude and the general sound volume is quite high. Just before the music reaches a climax, he stands up from his chair, builds up tension by pulling both arms up and toward himself to then lower them slightly and release the tension right at the point of climax with a composite movement upward, forward and outward thus depicting an intense increase in volume.

Figure 5 shows the instruction for a diminuendo, using the opposite movement directions along all axes.

Orienting toward an instrument section to his left, the conductor extends his left arm away from his body in preparation with a flat hand facing palm down. He then moves it downward, toward himself sagittally and to the right horizontally, thus representing a coordinated movement along all three axes metaphorically expressing a decrease in volume. At the same time, he continues to beat time with his right hand, which lets us deduce the salience of the movement with the left hand for dynamics as a specific instruction embedded into the broader activity of conducting.

Regarding viewpoint, Figures 4, 5 display similar aspects we already identified in previous fragments. In both examples the conductor's body is a point of reference for the trajectory of the depicted sound. While in Figure 4, sound is like an OBJECT expanding, almost bursting out and thus moving away in all directions from the conductor, Figure 5 contains the ex-negativo meaning construal (see Figure 3), depicting a softer sound as traveling toward the conductor's body.

In this section, we have shown how the much-discussed conceptualization of dynamics (often conceived of as LOUDNESS) as expansion in SIZE can be nuanced with aspects of force and different viewpoint phenomena. While the mapping of increasing intensity onto the expansion in space away from the conductor's body forms a clear pattern in our data, we now turn to some excerpts, whose gestural imagery does not seem to fit the construal patterns identified thus far.



Complicating the picture: Specificity and viewpoint

Next to the mapping of increasing intensity as movement away from the conductor's body along the vertical, horizontal and sagittal axis, either in isolation or in compound movements, some examples in our data urge for a more nuanced analysis of the metaphorical projections and interactional phenomena at play in orchestra instruction.

For instance, when looking at movement produced along the vertical axis, in certain cases, musical notes which need to be played more strongly and loudly are marked gesturally by a vertically downward movement, which appears to be the exact opposite to the patterns described in the previous section. This, then, raises the question whether these examples are to be categorized as exceptions.

With the following example, we will demonstrate that a more fine-grained analysis of the target domain in terms of more specific (sub)concepts allows to qualify these ‘deviant' cases as instantiations of a coherent construal pattern all the same, situated along the very same vertical axis.

In the course of the rehearsal, Figure 6 directly precedes Figure 3 discussed in the previous section. In Figure 6, the conductor suggests an adjustment to a previously performed musical passage, asking the musicians to play a small accent on each beat (line 01), in this case the first of four notes, of the bars in question. This accent is conceptualized visually by pointing the right index finger down onto the extended left index. Following his verbal instruction, the conductor depicts the musical passage by vocalizing the sequence (line 02), audibly stressing each beat while simultaneously repeatedly moving his right index down with each of these vocalized accents. He initiates a playing sequence (line 03) for this fragment and repeats the previous movement on the fly, this time accompanied by audible exhalations with each accent (line 04).
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FIGURE 6
 Example 6 - C4_1.1_05:41.


The example raises our interest in several respects. Increasing intensity is conceptualized as a downward instead of an upward movement as observed in Figure 5. To our knowledge, in the above-mentioned studies on musical dynamics in conducting, the depiction of increasing volume with this directionality has not been described as a pattern. We suspect that one reason for this might be that Poggi (2017) and Opazo (2018) explicitly did not include accents as a subcategory of their target domain. Watson (2012, p. 170), however, in a case study on one conductor, identifies a lifted hand that is then dropped to signal a rapid increase in volume.

Comparing Figure 6 to Figures 1, 4, 5, it appears that the directionality of the movement being depicted along a vertical PATH, is reversed. This construal of accentuation raises the grounding image of a force representing gravity or another downward force, as it is exerted upon an object, as noted by Boyes Braem and Bräm (2000, p. 155). Hence, a musical accent, which typically stands out by a sudden in- and decrease of volume and intensity, tends to be metaphorically construed by a rapid downward movement of the conductor's hand. This construal of downward forces, often in combination with a forward directionality, seems very much at odds with the LOUDNESS IS SIZE metaphor described in most of the examples above, where a gradually increasing sound volume tends to be depicted as an object increasing in size.

In light of the laws of physics and the corresponding logic applied by force metaphors, the depiction of softer, unaccentuated sounds as located spatially higher than louder, accentuated sounds is also visible in Figure 6, when the conductor repeatedly pulls his right index finger up in between the downward accents. In general, when a note is accentuated, this implies the notes after it are to be played at a lower intensity, unless indicated otherwise. So, inherently, by contrast, the note immediately following an accent, will sound softer and less intense, which can be mirrored visually as a bouncing back or retracting motion by the conductor. Immediately following Figure 6, in Figure 3, we observe a retracting movement of that kind as a way to conceptualize softer sounds. When taking another look, we can see that, within seconds, the conductor changes the movement axes along which he conceptualizes similar aspects of dynamics. While in Figure 6, he uses a straight downward movement to depict an accent, just seconds later, to highlight an aspect of the previous performance, he shifts to the more sagittal movement as shown in Figure 3, away from his body for an accent and toward his body for a diminuendo. The construal of force is still present in Figure 3, where the movement toward the conductor's body is performed at shoulder height, while the accent is being depicted by a more rapid movement leading away from the body along a downward gravitational path.

In contrast to Figure 3, Figure 6 also contains a change in viewpoint for the way sound volume is conceptualized in relation to the conductor's body. In Figures 2–5, sound is depicted as if traveling away or expanding more or less away from the conductor. However, in Figure 6, as in Figure 1, we see the notes depicted from an external viewpoint, not relating to the conductor's body as an imagined origin of sound. Therefore, we can see that the conductor's body is not always the point of reference for sound traveling in space. The conductor's gesture space still serves as the point of reference, purely due to the affordances (Gibson, 1979) of the human body. However, sound is depicted as an independent value vis-à-vis the conductor's body as center.

Looking back on Figures 1–6, it seems that while the direction on the vertical axis is interchangeable, a sagittal movement toward the conductor's body in combination with either vertical direction will mostly refer to the performance of a softer sound or a decrease in volume, while a movement away from the conductor's body will mostly refer to a louder sound or an increase in volume. However, there seems to be at least one notable exception to this pattern.

To close off the empirical part of this contribution, we turn our attention to a last excerpt, in which the direction of the sagittal movement seems to run counter to the construal patterns described above, again foregrounding the importance of taking into account viewpoint phenomena.

The example in Figure 7 contains an instruction on the fly, directed at a specific part of the orchestra. In relation to the default conducting position, the conductor's body is rotated to the right, so that he is not facing the camera. At first, the conductor beats time with both hands, but then, as he directs his gaze to a particular subsection of the orchestra, only his right hand continues to beat time. His left hand is directed toward the same subsection, facing palm up with the index finger extended. The conductor then repeatedly pulls his index toward himself, as if asking the musicians to move toward him.


[image: Figure 7]
FIGURE 7
 Example 7 - C5_1.2_17:48.


This type of gesture occurs in different variations in our corpus, sometimes involving more than one finger being angled toward the conductor's body or showing an oscillation on the wrist. The latter is also described by Poggi (2017, p. 40) in relation to its meaning in everyday Italian communication, where it is used to encourage someone to approach the gesturer. In orchestra conducting, this movement is attributed a specific local meaning, namely to increase sound volume, and therefore for musicians to ‘come forward' with their sound production in relation to others. The underlying metaphor in this case would be related to physical proximity in the sense that something that approaches you becomes louder (Cox, 2016, p. 98). Although in this example the metaphorical construal of objectified sound traveling along a SOURCE-PATH-GOAL schema remains intact, the depicted directionality of the conceptualized movement is reversed on the sagittal axis. In the gesture in Figure 7, the source of the sound is conceptualized as the musicians producing the sound situated on a path leading toward the conductor who represents the goal.

By producing this wave-like gesture, the conductor exploits his unique aural experience, as the only member of the orchestra who, standing in this central position, can hear the full breadth and depth of the sound (Parton, 2014, p. 408). Therefore, a specific sub-concept of dynamics is put in focus, namely the notion of balance, which pertains to the relative sound volume of different individuals and subgroups across the orchestra. This, crucially, implies a viewpoint shift. In Figures 2–5 the aspects of musical dynamics under concern are being construed from the assumed internal perspective of the musicians, using the conductor's body as the reference point for depicting the trajectory of the objectified sound traveling through space. Alternatively, as demonstrated in Figures 1, 6, aspects of dynamics may be construed from an external viewpoint. What makes excerpt 7 stand out against all previous examples is the conductor unambiguously performing a movement from his own viewpoint being physically and prototypically located in front of the orchestra. What this example demonstrates, is the need to actively integrate the construal mechanism of viewpoint in the analysis of this and other examples in order to obtain a fully motivated account of the visual component structuring this instructional usage event.

The excerpt in Figure 7 very much puts the notion of intersubjective construal on display, featuring the conductor as playing with various viewpoint options during rehearsal, while at the same time—relying on various elements of common ground (Clark, 1996)—assuming the musicians to be able to successfully interpret his various, sometimes fast-changing construal options.

The opposite of this wave-like gesture toward the conductor, which would be a movement away from the conductor or a gesture that stops the imagined approach of sound toward the conductor to indicate a softer or more restrained sound production, did not emerge as a clear pattern in our data. However, another study presents empirical evidence for this variant in the form of a flat hand with the palm facing the musicians and moving toward them instructing them to hold back (Poggi, 2017, p. 42) which suggests that the adoption of this viewpoint also holds for both movement directions on the sagittal axis.

Zooming out, our analysis has demonstrated that a coherent systematic account of a conductor's movements representing aspects of musical dynamics requires taking into account interactional, situationally grounded resources such as the spatial setting and placement of (sub)groups of musicians, as well as (pre-)conceptual and intersubjectively aligned construal mechanisms such as different types of metaphorical mappings and perspectival projections.




Summary

In this contribution we analyzed conductors' movements as they are used to express aspects of musical dynamics, thereby scrutinizing the use of space and spatial relations between conductor and orchestra. Movement direction along three axes was the ultimate analytical focus of this endeavor. We will summarize our findings in terms of the identified movement direction patterns as they can be motivated by underlying construal mechanisms.

With reference to the vertical axis, we can say that the conceptualization of louder sounds as up and softer sounds as down is a clear pattern in our data (Figures 1, 4, 5), confirming earlier studies (Poggi, 2017; Opazo, 2018). However, we also found instances of louder sounds being depicted by conductors in a downward movement just like the representation of softer sounds in an upward movement (Figures 3, 6). We argue that this may relate to different qualitative features of the acoustic experiences under concern, thus rendering them inequivalent target concepts within the overarching domain of musical dynamics. It appears, for example, that instances of a rapid, accent-like increase in volume tend to be depicted more often with a downward movement. On the sagittal axis, most often, movement away from the conductor translates to louder sounds, whereas movement toward the conductor indicates softer sounds (Figures 3–5). Here as well, our data provide instances in which the opposite directionality, expressed by a wave-like gesture moving toward the conductor, co-occurs with the conductor requesting musicians to play a louder sound (Figure 7). On the horizonal axis, finally, we have found that movement outward from the conductor refers to louder sounds and inward movement to softer sounds (Figures 2, 4, 5). For this axis, more than for the other two, the constant situational re-orientation of the conductor's body as well as the overlap with other aspects that may be conceptualized horizontally (e.g., the sequentiality of the written score) didn't allow us to identify other patterns that would suggest opposite directionality.

Importantly, we see that in no way a one-on-one mapping of a musical dynamic meaning onto a particular axis (horizontal, vertical, sagittal) or even a directionality (up vs. down, away from vs. toward body) on one specific axis could be identified. Depending on the type of experienced loudness, be it a gradual increase or a sudden accent, the movement's directionality, even on the same axis, may alter. Still, the directional co-occurrence patterns we were able to identify allow us to draw conclusions about some of the construal mechanisms underlying these multimodal instructions regarding sound volume and intensity.

The metaphorical mapping LOUDNESS IS SIZE is a dominant pattern, as shown in previous studies. Applying this metaphor, louder sounds are depicted as higher up vertically (Figures 1A,B) and further away from the body both horizontally (Figure 2) and sagittally (Figures 3, 4). Oftentimes, the conductor's body serves as a point of reference from which increasing sound is depicted as traveling further into space, away from the body. Importantly, we observe that the instances of movement toward the conductor's body or center of their gesture space in order to express softer sounds (Figures 3, 5) can only be understood ex-negativo on the background of the dominant co-occurrence pattern of outward movement being used to represent increasingly louder sounds.

The structural impact of the schematic SOURCE-PATH-GOAL metaphor is apparent in movements expressed on both the vertical (Figure 1) and sagittal axis (Figure 3), whose directionality may also be reversed (Figure 7). Depending on the viewpoint being adopted, different starting and end points of the traveling sound, either integrating the conductor's and the musicians' bodies or not, may be conceptualized. Our analysis has also revealed that the metaphorical conceptualization of sound as an object facilitates the representation of aspects of musical dynamics as a growing or shrinking movement along two or three spatial axes (Figures 2, 4, 5).

Force metaphors surface in different ways when it comes to musical dynamics. There is the notion of hitting or pushing an imaginary object sagittally away from the conductor's body (Figure 3) to conceptualize louder sounds, as a force created through physical motion. Gravity as omnipresent force of nature also influences the conceptualization of sounds along the vertical axis, depicting louder sounds as downward falling, softer sounds as upward rising movements (Figure 6).

With regard to the construal mechanism of specificity, the examples above demonstrate that varied metaphorical structures that surface in supposedly opposite movement directions ask for a more fine-grained differentiation of the target concept under scrutiny. We have observed that a metaphorical analysis linking all mappings from a source concept to a static schematic target concept like LOUDNESS cannot account for all the gestural imagery in this subdomain of musical dynamics. Accordingly, we have uncovered allegedly conflicting gestural imagery involving the representation of growing sound volume or intensity by means of either an upward (Figure 4) or a downward vertical movement (Figure 6). Yet, when taking LOUDNESS into account as a dynamically construed target concept, which may be specified on multiple levels of granularity, the allegedly opposing metaphors suddenly make sense vis-à-vis one another. It appears then, for instance, that if we consider the factor of temporality as part of the target structure INCREASING LOUDNESS in order to distinguish between a sudden, accent-like increase from a gradual increase of volume, the sudden downward vertical movement corresponds to the former target specification, whereas the upward vertical movement represents the gradual crescendo-type of increase of volume.

As mentioned above, the viewpoint from which instructions on dynamics are conceptualized has a direct impact on the depicted directionality. In general, two kinds of viewpoints can be distinguished in our data when it comes to the depiction of musical dynamics. A first option is taking an external perspective, from which sound is depicted as occurring more or less independently from the participants' bodies—always taking into account the affordances and constraints that the human body imposes on movement and gestures. The second option concerns taking the internal viewpoint of a participant. The application of an external viewpoint is expressed in Figures 1, 6, whereas all other examples depict sound in relation to the conductor's (i.e., the gesturer's) body. Within these participant viewpoints further distinctions can be made, since they can either be ascribed to the conductors themselves or (parts) of the orchestra when it comes to the imagined source of sounds traveling through space. However, often it is not clear whether conductors conceptualize their own body as the imagined source of the sound, therefore mirroring the musicians as the actual source of the sound, or if the conductors merely depict the sound as they themselves envision it, irrespective of it originating from a specific location. It is hard to tell whether it is the conductor's own viewpoint or rather that of the musicians assumed by the conductor in a process of intersubjective coordination. To disambiguate these possibilities, the interactional context or iconic movement for playing a certain instrument can help. In one type of movement that we described above, conductors unambiguously adopt their own viewpoint in instructions on musical dynamics (Figure 7). With this wave-like gesture, as if inviting the musicians to approach the conductor, which has been described in earlier studies, sound is clearly conceptualized as traveling from the musicians toward the conductor.

Although the different possibilities to perform instructions about musical dynamics are complex and not always clearly distinguishable, their interpretation apparently does not seem to pose any problems to musicians during rehearsal. Rather, there are several factors that contribute to the interpretation of a movement and aid the process of disambiguation. On the one hand, there is the musical score that serves as a reference for participants. On the other hand, additional formal aspects of movement such as handshape and orientation of the hand or qualities such as amplitude or tension feed into the interpretation of movements as part of the usage event. Also, as Poggi (2017, p. 39) notes, aspects of musical dynamics can be expressed either as “global gestures” or by a single parameter within one movement.

Even if, as in our corpus, we cannot exactly monitor or test musicians' reactions to or understanding of these instructions, the observation whether and, if so, how certain passages are repeated or resumed may provide an indication as to whether previous instructions might have been unclear. Additionally, a perception study on instructions about musical dynamics has shown that there is no significant difference in understanding of these movements between participants with and without musical experience (Poggi et al., 2021, p. 1493). An expert group was able to give more fine-grained interpretations (e.g., between a crescendo and a forte), but general patterns (louder, softer) were equally recognized by non-experts. This confirms the observation we make, that deeply embodied metaphorical mappings underlie the instructions on musical dynamics, as proven in their local occurrence in our data.

With regard to the method adopted in this study, there are several adjustments that would improve future research. First of all, the segmentation of cases could be conducted from a more economical vantage point, stopping annotation with the first occurrence of a specific movement direction connected to a certain aspect of dynamics across conductors instead of marking all cases of dynamics instructions. Secondly, integrating the musical score could add another layer to the analysis, which we explicitly excluded for this contribution (see Section Materials and method). Lastly, inter-coder-agreement tests could enhance the reliability of annotations. However, the goal of this contribution was not an exhaustive account of all occurrences of instructions pertaining to dynamics in our data set, enabling us to generalize our findings. Rather, we aimed at addressing mechanisms underlying movement patterns that surface in our data to enhance our understanding of movement-based communication.



Discussion

Zooming out to a higher level of both methodology and description, finally, this study presents a clear case of the way in which a multimodal analysis of face-to-face interaction—in our case conductors communicating with their orchestra during rehearsal—benefits from a combined analytical approach, in which both cognitive construal mechanisms and situationally bound interactional resources are taken into account (see, among others, Deppermann, 2012; Zima and Brône, 2015). More strongly even, our study has shown that an adequate analysis of the movements made by conductors in depicting aspects of musical dynamics requires an integrated account of both perspectives. Although not the main focus of our current analysis, several of the discussed examples have revealed the relevance of the situational setting of the conductor vis-à-vis the orchestra just as well as the temporal sequence of the actions and usage events as important interactional resources, capable of (co)motivating the kinesemiotic characteristics of the movements expressing aspects of musical dynamics. With regard to the spatial elaboration of a movement, accordingly, it does matter which (sub)sections of the orchestra the conductor is addressing, how deep and broad the rehearsal room is, or which movement a conductor has performed during a preceding interactional sequence, etc.

In this contribution, our main focus has been on the identification of movement direction patterns and the discussion of multiple construal mechanisms underlying and motivating them. By focusing our analysis on the three spatial axes (vertical, horizontal, and sagittal) along with the directionality of the movement on either of them, our empirical analysis has contributed to a better and motivated understanding of the spatial dimensions used to depict elements of musical dynamics. As we scanned our corpus for multimodal (verbal and gestural) instructions pertaining to musical dynamics, we were able to identify three major construal mechanisms (metaphor, specificity, and viewpoint) underlying them. As such, uncovering the power of these construal mechanisms reveals the ways in which locally situated interaction may be embedded in schematic patterns of embodied conceptualization. Yet, in our study we have moved beyond the scope of a metaphorical analysis of multimodal musical expressions anchored to a generalized conceptual metaphor(s) like LOUDNESS IS SIZE, which may be found to subsume the verbal and gestural variations in the corpus. As a matter of fact, our analysis has revealed and overcome two issues, which may render a traditional conceptual metaphor analysis, if taken by itself, rather idle.

The first issue concerns the coarse-grained level of description, at which metaphor analyses sometimes aim to identify a relevant target concept or domain (like LOUDNESS), for which then structural mappings from specific source domains are being described. As we have shown in our analysis, the frequently quoted, highly schematic concept of LOUDNESS may not be the optimal level of description on which one starts looking for systematic metaphorical mappings in both verbal and gestural expressions. The key to a motivated understanding of the allegedly opposing metaphorical construals serving the same schematic target concept lies in the levels of granularity at which a target concept may be construed and analyzed. In our case, a static and rather schematic representation of the target concept as MUSICAL DYNAMICS or LOUDNESS does not render an accurate and consistent analysis on the part of the source concepts being metaphorically projected. What is required, then, is a dynamic and more fine-grained specification of the target concept, for example, by taking the parameter of suddenness into account when qualifying the experience of an increase in a sound's strength or loudness. Along these lines, the different metaphorical construals of a gradual crescendo involving a vertical upward movement, on the one hand, and a suddenly increased volume and intensity in accentuation represented by a downward movement, on the other, can be perfectly motivated. Generally speaking, this means that an accurate analysis of metaphorical construal requires research scrutiny of both the source and target domain thus integrating the construal mechanism of specificity with respect to the target concept in the methodological apparatus.

The second issue pertains to the crucial integration of the analysis of metaphor with the aspect of viewpoint as an intersubjective construal operation thus acknowledging concepts like the theory of mind, intersubjectivity and common ground as core mechanisms in the process of meaning making and, by doing so, bringing the interactional dimension of perspectivization at the core of the construal analysis. In order to arrive at an analysis capable of motivating the directionality of certain movements on a spatial axis, taking into account the viewpoint is a crucial analytical aspect. As we have demonstrated above, a conductor's gestural act to invite a (sub)group of musicians to play louder may result in opposing movements on the sagittal axis, a movement toward the conductor or a movement leading outwards, depending on the adopted viewpoint. Whereas the former originates in the genuine conductor's perspective, the latter, outward movement implies the conductor assuming the musicians' viewpoint, which seems like a reasonable, affordance-related thing to do. Beyond the choice to take either of the interactants' viewpoints, a conductor may also decide to adopt an external perspective, thus representing the entire interaction unfolding in the gesture space in front of them. Crucially, the integration of viewpoint as an omnipresent intersubjective construal operation, enables a motivated and versatile analysis of musical dynamics in terms of its gestural depiction involving different directionalities on various spatial dimensions.

It goes without saying that several conceptual dimensions and interactional resources, like the role of metonymic projections, but also the hand shape, movement of the fingers, etc. have been left out of the current analysis. Yet, as our major point, we hope to have made clear with the excerpts discussed in this paper, the analytical necessity of integrating both interactional and conceptual aspects of the usage event under concern in order to arrive at an even more encompassing multimodal interaction analysis.
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Footnotes

1 However, our forthcoming study on so-called “contrast pairs” (Weeks, 1996) suggests that body movement does indeed play an important role in the expression of instructions about music and sound quality, similar to facial expressions (Meissl et al., Submitted).

2 We use the terms of construal “operations” and “mechanisms” interchangeably.

3 Closely related to metaphorical mappings are so-called force dynamics (Talmy, 1988), another construal mechanism that allows us to conceptualize abstract and complex knowledge structures. Force dynamics is a system to express experiences of force exertion, opposition or resistance and overcoming (Talmy, 2003, p. 232) and similarly to image schemas can surface on different levels of metaphorical reasoning (Mittelberg, 2017). These embodied schemas derive directly from our non-mediated bodily experience with the world and organize our experience and comprehension (Johnson, 1987, 29).

4 The transcripts below are based on the conventions for transcribing multimodal data as suggested by Mondada (2019b). Arrows were added onto stills when considered an added value. Conductors' manual gestures are marked with *, body and head movements with $. Actions from the orchestra are marked with &.

5 The video clips of all examples can be found in the Supplementary material.

6 Importantly, the ensembles in the corpus consist of wind and brass instruments for the most part. In this excerpt, the conductor addresses musicians who produce sound with their instrument using air flow through their mouths.

7 It should be noted here, that when referring to thickness of notes, there is often overlap with rhythm and thus the length of notes. Pitch is also conceptualized as thick and thin in some languages, e.g. Farsi (Dolscheid et al., 2013).

8 The fist as a handshape has been described by Bressem and Müller (2014; p. 1584) as a recurrent gesture for German, with as its semantic core “strength, force and power” and an assertive quality, used for example to emphasize parts of utterances or signal emotional involvement. Analogously, musical dynamics as force, especially related to louder sound volume and higher intensity is mirrored in the use of the fist in Figure 3. As mentioned in Section Interactional studies on orchestra conducting, the fist has been shown to be a typical handshape for forte by Poggi (2017, p. 41) and Opazo (2018, p. 67).

9 Movement toward the musicians is also noted by Poggi (2017, p. 39) as an indication to play forte.
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