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Abstract: 

(music-motion connection, cross-domain mapping, tempo, topoi, dance, metaphor) 

Music and physical motion appear to be cognitively inseparable. Published studies on this 

phenomenon address three key issues: (1) ways in which music and motion pertain to each other, 

(2) the pervasiveness of the music-motion connection within and beyond cultural boundaries, 

and (3) suggested purposes of this connection. My interest lies in how eighteenth-century dance 

music and motion metaphors shape and inform one another. I offer two contributions to the 

literature: a review of the current state of research on this topic, and an experiment. The 

integration of motion in music was explored through testing the appropriateness of motion 

metaphors on eighteenth-century dance music. The experiment examined trained musicians’ 
responses to this music to ascertain (1) the frequency of motion metaphors in free responses and 

(2) the influence of tempo on representative motion metaphors. The results showed that 

participants freely used motion metaphors to describe music. They also exposed situations in 

which tempo change affected metaphor ratings. The trends of a metaphor’s ratings occasionally 
differed according to dance type and trends often differed when comparing the ratings of 

opposite metaphors. However, the results showed no main effect for tempo, as well as 

unpredicted main effects for dance type and metaphor. 
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The Musical Gesture: An Evaluation of Musical Aspects 

Interconnected with Motion  
 

Music and physical motion appear to be cognitively inseparable. Published studies on this 

phenomenon of connecting music and motion address three key issues: (1) ways in which music 

and motion pertain to each other, (2) the pervasiveness of the music-motion connection within 

and beyond cultural boundaries, and (3) suggested purposes of this connection. My interest lies 

in how eighteenth-century dance music and motion metaphors shape and inform one another. My 

thesis clarifies three aspects of their relationship that have been addressed in print. I offer two 

contributions to the literature: a review of the current state of research on this topic, and an 

experiment that measures the degree to which participants describe eighteenth-century dance 

music in terms of motion metaphors and also displays the effects of tempo change on 

participants’ descriptions. My particular aim is to focus on eighteenth-century dance as it reflects 

and is reflected by the parameters of motion metaphors. 

Previous scholars often discuss either eighteenth-century dance music or musical motion 

metaphors and therefore ignore these topics’ overlap in connecting motion and music. 

Additionally, writings often cover only a limited number of the perspectives, including cognitive, 

compositional, empirical, evolutionary, music-theoretic, cultural, performance, or historical. I 

categorize my brief overview of research on the cross-domain association of music and motion 

into three areas: paradigms of their integration (eighteenth-century dance music and motion 

metaphors), studies of their pervasiveness, and theories as to their purpose.  
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Paradigms of Music-Motion Integration: Dance Music and Motion Metaphor 

Eighteenth-century dance music and musical motion-metaphors fuse the separate 

domains of music and motion. These paradigms of the cross-domain connection demonstrate its 

reciprocal nature; “dance music” may be viewed as music representing dance-step motions, and 

“musical motion-metaphors” refers to the use of motion terminology to describe music. 

Established literature explores eighteenth-century dance music from the standpoints of both 

music and dance; more generally, metaphors are studied in terms of their general construction 

and their specific motion content in the context of music. Although dance music and motion 

metaphors offer an obvious correlation between music and motion, a surprisingly small number 

of studies have examined these paradigms together. 

An abundance of eighteenth-century composition was written for dance and/or included 

dance topoi—characteristic gestures in eighteenth-century compositions—d ue to the 

incorporation of both dance and music in the court culture of the period. Eighteenth-century 

composers and pedagogues even used dance music as a teaching tool.
1
 Scholars such as Leonard 

Ratner, Wye Jamison Allanbrook, Gregory Decker, Lawrence Zbikowski, and Neil Todd address 

musical features of this repertoire’s style; Nancy Hilton and Paige Whitley-Bauguess, 

eighteenth-century dance specialists, analyze the same repertoire from a choreographic 

perspective.  

Ratner’s book Classic Music: Expression, Form, and Style describes various dance topoi. 

From compositional and music-theoretic standpoints, he explains the topoi language for literal 

and stylized dance music from this century.
2
 Each dance topos is defined by specific musical 

characteristics (such as tempo, meter, rhythm, and articulation) and carries specific extramusical 

                                                           
1
 Wye Jamison Allanbrook, Rhythmic Gesture in Mozart: Le Nozze Di Figaro & Don Giovanni (Chicago: 

University of Chicago Press, 1983), 29. 
2
 Ibid., 333. 
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socio-cultural associations. The Gavotte, for example, is a moderately slow dance in duple meter 

(either ), O, or 2). Two of the unique rhythmic characteristics of this topos are a half-bar anacrusis 

starting a phrase and a mid-measure metrical caesura between two phrases. Culturally, the 

moderately slow Gavotte was a simple and refined dance, performed in the court with elegance 

and poise (see Appendix A for a table of all dance topoi mentioned in this source). Due to the 

extensive use of dance topoi in this eighteenth-century repertoire, Ratner posits that “dance 

rhythms virtually saturate classic music; therefore, one of the principal points of attention for the 

student, listener, and performer is the recognition of specific dance patterns that can provide 

important clues to the expressive quality of a composition.”3
 

Building on Ratner’s work, Decker and Allanbrook analyze dance topoi in eighteenth-

century music. Decker’s dissertation, entitled “The Language of Baroque Opera: Topic, 

Structure, and Characterization in Handel’s Italian Language Opera,” incorporates topical theory 

into Baroque opera analysis. Decker argues that topoi in Baroque opera influence musical 

structure and pacing (e.g., phrasing, form, and rhythm) in addition to melody; therefore, analysis 

of the structure, pacing, and melody would provide insight into the dance topos and physical 

dance.  

In Rhythmic Gesture in Mozart: Le Nozze di Figaro and Don Giovanni, Allanbrook 

explores how cross-domain associations of music and dance are present in Mozart’s works and 

how those associations aid our understanding of his compositions. Allanbrook asserts that 

Mozart uses two types of the Gavotte: tendre and vivre (the former of which was described by 

Ratner). The Gavotte vivre was a more upbeat and middle-class dance than the slower, high-class 

Gavotte tendre. Both types of the Gavotte often start with a descending, dotted-rhythm figure 

                                                           
3
 Ratner, Leonard G. Classic Music: Expression, Form, and Style. (New York: Schirmer Books, 1980), 9. 
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that arpeggiates the tonic. Associated by Allanbrook with a “teasing primness,” the Finale of Act 

Two from Le Nozze di Figaro illustrates this topos during sly, deceptive communication between 

Count Almaviva and Figaro about a suspicious letter.
4
 The conversation is a Gavotte tendre to 

suggest the Count’s suggested ignorance with the dance’s simple rhythms and Alberti bass 

accompaniment, while the gavotte’s metric misalignment of phrase and measure characterizes 

the Count’s underlying “knowing menace.”5
 These musical features of the dance alert the listener 

to the Count’s illusive manner during this scene.  

Many of Zbikowski’s articles on the music-motion connection pertain to dance, viewed 

from the perspectives of music theory and music cognition. In particular, his article “Dance 

Topoi, Sonic Analogues and Musical Grammar: Communicating with Music in the Eighteenth 

Century” reinforces the claim, made by other researchers of eighteenth-century dance music, that 

knowledge of a dance pattern’s rhythmic organization “is crucial for understanding music of the 

late eighteenth century,” particularly for composers, performers, and listeners. Other articles by 

Zbikowski investigate post-eighteenth-century dances, primarily waltz and tango. In these 

writings, Zbikowski clarifies the relationship between motion and representative music through 

analysis of its musical repertoire such as Haydn’s string quartets6
 and “Softly, as in a Morning 

Sunrise” from The New Moon.
7
 In his analysis of Weber’s waltz from Der Freischutz, Zbikowski 

relates the rhythms of the waltz’s steps to the rhythmic character of its music, and he matches the 

repeated melodic motives to the rotating and revolving circles of the choreography.
8
 
 

                                                           
4
 Wye Jamison Allanbrook, Rhythmic Gesture in Mozart: Le Nozze Di Figaro & Don Giovanni, 50. 

5
 Ibid., 128. 

6
 Lawrence M. Zbikowski, “Dance Topoi, Sonic Analogues, and Musical Grammar: Communicating with 

Music in the Eighteenth Century,” Communication in Eighteenth Century Music, ed. Danuta Mirka and Kofi Agawu 

(2008): 283-309. 
7
 Lawrence M. Zbikowski, “The Cognitive Tango: Music, Mind and Brain,” The Artful Mind: Cognitive 

Science and the Riddle of Human Creativity, ed. Mark Turner (2006): 115. 
8
 Lawrence M. Zbikowski, “Dance Topoi, Sonic Analogues, and Musical Grammar: Communicating with 

Music in the Eighteenth Century:” 286-289. 
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From a neurological perspective, Todd provides evidence for a connection between music 

and dance gestures. His article “Motion in Music: A Neurobiological Perspective” discusses the 

body’s use of neural mechanisms, the vestibular and audio-visuo-motor mechanisms, to 

assimilate auditory and physical stimuli. His findings suggest that these two brain mechanisms 

connect the sensory and motor systems and are linked by the cerebellum when perceiving dance 

music. These results imply that the music-motion relationship is not simply a created one but is 

potentially hardwired into our perceptual system. 

Hilton addresses the cross-domain connection by illustrating historical dances and 

traditions related to eighteenth-century music. Hilton’s book Dance and Music of the French 

Court is considered the principal source on historical, cultural, and performance information of 

Baroque dance. She often presents dances with their corresponding music, emphasizing the 

connection between the two domains. The Menuet exemplifies the music-dance connection. It 

has two particular steps used only for this dance: the pas de menuet and the contre-temps de 

menuet. These steps occupy two musical measures each (six beats total), and the physical and 

musical gestures correspond as they relax on counts two and either three or six. The tempo is set 

by the dance step, and the music maintains the rhythmic pulse. From a choreographic 

perspective, the two domains heavily overlap. 

Whitley-Bauguess shares information about dance music through a video analysis of 

Baroque dance. Her video reinforces the movements’ detail and performance information for the 

musician when playing the dances Hilton describes. She also discusses techniques dancers use to 

align the dance steps and the music. In the Gavotte, the music starts two beats prior to the dance-

step sequence which commences on the downbeat. The music and dance later realign with a 
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cadence and a pas-assemble movement.
9
 This source presents a visual representation of Hilton’s 

writings and describes the dependence between the dance and its music.   

Due to its pervasive use in communication, metaphorical language continues to grow as a 

subject of research. Lakoff and Johnson’s pioneering studies in metaphorical research inspired 

other scholars—e.g., Zohar Eitan, Robert Gjerdingen, Lawrence Zbikowski, and Anders 

Friberg—to hypothesize about metaphor in music. The following section reviews their various 

contributions to motion-metaphor research.  

Written by Lakoff and Johnson in 1980, Metaphors We Live By is a cornerstone of 

cognition research as it relates to metaphors. Their theories of metaphorical language in human 

behavior have laid the groundwork for later scholars. According to their theory, metaphorical 

language originates from the brain’s use of conceptual structures to comprehend its 

surroundings.  In addition to providing the conceptual framework for motion-metaphor analysis, 

Lakoff and Johnson discuss orientational metaphors in music; the voice’s pitch inflection is 

perceived as “rising” and “falling,” yet nothing actually moves. Perceptual phenomena such as 

these provide a basis for music researchers to continue the study of motion as it is connected to 

musical description. 

Eitan studies linguistic responses to musical intensity variances in his article “How Music 

Moves: Musical Parameters and Listeners’ Images of Motion.”  A key discovery of this project 

was that “musical-spatial analogies are often asymmetrical, as musical change in one direction 

evokes a significantly stronger spatial analogy than its opposite.”10
 In other words, participants 

related opposites of the same musical element (e.g., dynamics, pitch contour, articulation, tempo, 

                                                           
9
 Introduction to Baroque Dance: Dance Types, DVD, directed by Paige Whitley-Bauguess (New Bern, 

NC: BaroqueDance.com, 2005). 
10

 Zohar Eitan and Roni Y. Granot, “How Music Moves: Musical Parameters and Listeners' Images of 
Motion,” Music Perception 23, no. 2 (2006), 

http://www2.tau.ac.il/InternetFiles/Segel/Art/UserFiles/file/Articles7.pdf (accessed April 14, 2012): 221. 
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etc.) to two different spectrums of motion. For example, a “rise” in pitch contour would be 

associated with running—velocity—whereas a “falling” pitch contour would be associated with 

falling—height.
11

 This asymmetry signals an exciting neurological aspect of motion metaphor’s 

presence in music. Participants did not relate musical opposites to other simple binary opposites. 

Instead, they evaluated the musical opposites with different (non-opposite) kinesthetic 

associations and therefore individualized each musical aspect rather than preserving the 

conceptualization of opposites.   

In “Apparent Motion in Music,” Gjerdingen relates apparent motion in visual stimuli to 

apparent motion in music, a comparison that is similar to Todd’s discussion of the audio-visuo-

motor mechanism. Gjerdingen utilizes a computer simulation of mental cross-domain 

conceptualizations to trace perceived motion between notes by altering aspects of rhythm, tempo, 

and dynamics.
12

 Gjerdingen relates this motion perception study to eighteenth-century dance 

music, as the musical excerpt was a segment of compound melody from Bach’s Well-Tempered 

Clavier.  

Also adopting Lakoff and Johnson’s metaphorical ideologies, Zbikowski discusses 

conceptual metaphors between music and motion.
13

 Summarized in his article “The Cognitive 

Tango” and expanded further in his book Conceptualizing Music: Cognitive Structure, Theory, 

and Analysis, Zbikowski calls metaphorical conceptualization a “cross-domain mapping,” which 

is a concept similar to Eitan’s spatial-musical analogies, all of which integrate motion with 

                                                           
11

 Zohar Eitan and Roni Y. Granot, “How Music Moves: Musical Parameters and Listeners' Images of 
Motion,” 233. 

12
 Ibid., 157. 

13
 Lawrence M. Zbikowski, “Music and Movement: A View from Cognitive Science,” Bewegungen 

zwischen Hören und Sehen, 

http://humanities.uchicago.edu/faculty/zbikowski/pdfs/Zbikowski_Music_and_movement_draft.pdf (accessed 

January 17, 2012). 
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music.
14

 Essentially, cross-domain mappings are thought processes that relate one domain, 

motion for example, to another such as music through a metaphorical relationship between the 

two otherwise unrelated domains. Zbikowski’s scholarly output examines the relationship 

between these two music-motion connections. 

Friberg also recognizes the regularity of relating motion metaphors to dance. In his 

experiment, Friberg translates foot-force patterns of gait and dance into rhythmic patterns, which 

are then set at different tempi. These force patterns were timed and measured to record the foot’s 

pressure patterns during walking, running, and dancing. The three purposes of his three-part 

experiment were to (1) discover if force patterns evoked motion descriptors, (2) evaluate the 

associated motion metaphors of each rhythmic example, and (3) further explore reactions to 

tempo change with each example. His study resulted in specific metaphors relating motions to 

tempo: dancing and jumping were for slower tempi and running was related to faster tempi.
15

 

Pervasiveness of Integrating Motion in Music 

The examples above make it clear that music-motion integration exists; more than that, it 

is also a cultural and likely a universal phenomenon. The details of music-motion comparisons 

are culturally derived, yet the concept of this cross-domain relationship crosses geographic and 

cultural boundaries. The research of Lakoff and Johnson, Allanbrook, Zbikowski, and Eitan 

supports this claim.  

Lakoff and Johnson initiate the discussion of metaphor’s pervasiveness within and among 

cultures. The authors mention a metaphor’s exclusivity to American culture when discussing 

                                                           
14

 Lawrence Michael Zbikowski, Conceptualizing Music: Cognitive Structure, Theory, and Analysis. 

(Oxford: Oxford University Press, 2002), 64.  
15

 Anders Friberg, Johan Sundberg, and Lar Fryden, “Music from Motion: Sound Level Envelopes of Tones 
Expressing Human Locomotion,” Journal of New Music Research 29, no. 3 (2000), 

http://www.tandfonline.com/doi/pdf/10.1076/jnmr.29.3.199.3093 (accessed April 10, 2012): 199. 
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metaphors such as Time Is Money and Argument is War.
16

 In their work, every metaphor is 

shown to have a cultural underpinning.
17

 However, Lakoff and Johnson list metaphors 

constructed with “major orientations up-down, in-out, central-peripheral, active-passive, etc.” as 

having the potential to cross cultural boundaries.
18

  

Beyond basic documentation of each dance topos, Allanbrook provides invaluable 

cultural and contextual information for the musical topoi she discusses. She states that “[b]y 

recognizing a characteristic style [of dance, one] can identify a configuration of notes and 

rhythms as having a particular expressive stance, modified and clarified, of course, by its role in 

[the dance’s] movement.”19
 The detection of a musical topic’s content is culturally and 

contextually dependent and requires a cross-domain understanding of the stimuli. For example, a 

person ignorant of the Gigue as a dance would not know that a brisk piece in compound duple 

meter with a light articulation and contrapuntal texture represents this eighteenth-century 

folkdance with frolicsome, pastoral associations.
20

  Allanbrook believes, though, that some 

identifiable characteristics of the dances elicit “‘natural’ choreography suggested by each 

rhythmic pattern,” such as the skipping nature of the Gigue.21
 These basic human motions would 

reflect the “obvious connection” between the music and the dance. Such statements suggest that 

musical-topical associations have some basis in a kind of universal human perception.
22

  

Zbikowski provides further evidence for Allanbrook’s points, emphasizing cultural and 

natural qualities of the music-motion combination. He emphasizes how “the cultural context… 

                                                           
16

 George Lakoff and Mark Johnson, Metaphors We Live By, (Chicago: University of Chicago Press, 1980), 

4,8. 
17

 Ibid., 57. 
18

 George Lakoff and Mark Johnson, Metaphors We Live By, 24. 
19

 Wye Jamison Allanbrook, Rhythmic Gesture in Mozart: Le Nozze Di Figaro & Don Giovanni, 2. 
20

 Ibid., 42. 
21

 Ibid., 33. 
22

 Ibid., 33. 
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shaped the reception of musical representations of the dance.”23
 He posits that various cultures 

use different metaphors for illustrating musical concepts (such as pitch relationships).
24

 Despite 

cultural distinctions, though, Zbikowski also acknowledges that humans universally “rely on 

metaphorical mappings from other domains onto the domain of music” to reach a greater 

understanding of this medium.
25

 While particular dance-topoi styles and musical metaphors 

depend on cultural context, the central pairing of music and motion appear to be innate. 

Eitan investigates cultural aspects of metaphor use in music, not limited to motion 

metaphors, in his article “Beethoven’s Last Piano Sonata and Those Who Follow Crocodiles: 

Cross-Domain Mappings of Auditory Pitch in a Musical Context.” Using pitch pairs and musical 

repertoire as triggers, Eitan uncovered that, “cross-culturally, a rich vocabulary exists for pitch 

height.” Participants selected the more appropriate word from each of the twenty-nine pairs of 

antonyms to describe high pitches then low pitches.  He organized the preferred descriptors into 

the following categories: motion (e.g., spatial orientation, speed), physical states (e.g., texture, 

mass, size), mood, and other (e.g., culture, color, age, quantity). The analysis of my own 

experimental data borrowed from this categorization of metaphors. When provided with 

descriptors used in other cultures to describe pitch, participants of Western descent related pitch 

register to these words similarly to people of different, non-Western cultures; therefore, Eitan 

speculated that all cross-domain mappings stem from basic human interaction with the 

environment, which includes music. These perceptual and cognitive mappings are seemingly 

common to people from every culture.  

                                                           
23

 Lawrence M. Zbikowski, “Music, Dance, and Meaning in the Early Nineteenth Century,” Journal of 

Musicological Research, 

http://humanities.uchicago.edu/faculty/zbikowski/pdfs/Zbikowski_Music_dance_and_meaning_draft.pdf (accessed 

January 17, 2012): 14. 
24

 Lawrence Michael Zbikowski, Conceptualizing Music: Cognitive Structure, Theory, and Analysis, 

(Oxford: Oxford University Press, 2002), 67. 
25

 Lawrence M. Zbikowski, “The Cognitive Tango: Music, Mind and Brain,” 123. 
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Why do we Integrate Music and Motion? 

The nature of the relationship between music and motion in metaphor has been postulated 

by a large number of cognitive researchers. Most agree that the music-motion connection 

increases comprehension of stimuli via multi-sensory representations. In other words, listeners 

understand (and explain) music more effectively by relating it to other domains such as motion, 

emotion, and the senses. One facet of this reasoning underlines the neurological processing with 

embodied understanding described by Zbikowski and Andy Clark. Similar reasoning appears in 

the works of Lakoff and Johnson and Zbikowski, and this argument supports other theories 

investigating the origins, analytical usage, and possible applications for performance practice of 

the music-motion connection.  

Research on embodiment offers a cognitive explanation behind the connection between 

music and motion. According to Clark, embodiment is “the level at which we observe… 

interactions among motoric, perceptual, and bio-memory based resources” to better interpret our 

world in terms of operation (action) and encoding (perception).
26

 Zbikowski’s writings on motor 

neurons suggest “close relationships, at the neuronal level, between performing motor actions… 

and hearing sounds produced by motor actions.”27
 Embodiment research suggests that listening 

to music triggers mirror neurons connected to the brain’s motor mechanisms, and listening links 

perceptions of music to these mechanisms (similar to Todd’s research on the audio-visuo-motor 

connection). This universal neurological phenomenon explains the seeming pervasiveness and 

possible purpose of the metaphorical conceptualization of  music with motion.  

                                                           
26

 Andy Clark, Supersizing the Mind: Embodiment, Action, and Cognitive Extension, (Oxford: Oxford 

University Press, 2008), 86. 
27

 Lawrence M. Zbikowski, “Music and Movement: A View from Cognitive Science,” 5. 
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The act of mapping motion with music satisfies a basic need for understanding stimuli. 

Zbikowski, in his eighteenth-century dance article, postulates that music represents, “through 

patterned sound [,] various dynamic processes [such as physical movements] that are common in 

human experience.”28
 Similarly, Lakoff and Johnson discuss motion as a tool for understanding 

and interpreting music. They propose that through “indirect understanding,” music is “partially 

understood in terms of the more clearly delineated concepts [like motion], which are directly 

grounded in our experience.”29
 Zbikowski reiterates this idea more generally in his article from 

Music Theory Online when he says that metaphor usage “is central to human understanding as a 

whole.”30
 The codependency of the two domains yields increased understanding of 

environmental stimuli. 

Speculations on the past and future functions of the cross-domain connection are also an 

integral part of the literature on the music-motion connection. Zbikowski presents a cognitive 

view of music’s evolution as a development of communication in “Dance Topoi, Sonic 

Analogues and Musical Grammar: Communicating with Music in the Eighteenth Century.” From 

a biological evolutionary standpoint, Huron argues that music meets basic human survival needs 

such as social bonding and mood regulation in his article “Is Music an Evolutionary 

Adaptation?” For future research on motion metaphor in music, Eitan suggests that the metaphor 

conceptual structure acts as a tool for musical analysis, criticism, and description.
31

 According to 

                                                           
28

 Lawrence M. Zbikowski, “Dance Topoi, Sonic Analogues, and Musical Grammar: Communicating with 

Music in the Eighteenth Century,” 285. 
29

 George Lakoff and Mark Johnson, Metaphors We Live By, 109. 
30

 Lawrence M. Zbikowski, “Metaphor and Music Theory: Reflections from Cognitive Science,” Music 

Theory Online 4 (January 1998), http://www.mtosmt.org/issues/mto.98.4.1/mto.98.4.1.zbikowski.html (accessed 

February 2, 2012). 
31

 Zohar Eitan and Renee Timmers, “Beethoven’s last piano sonata and those who follow crocodiles: Cross-

domain mappings of auditory pitch in a musical context,” 9th International Conference on Music Perception and 

Cognition, http://www.nici.kun.nl/mmm/papers/ET_ICMPC06.pdf (accessed February 15, 2012): 881. 
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Eitan, “music semioticians… suggest that musical gestures map expressive human motion onto 

musical features” and therefore integrate these two domains in their analysis.
32

 

With a better understanding of both domains, the positive effects on musical performance 

could be exponential. With her knowledge of Baroque dance, Whitley-Bauguess effectively 

proves that several aspects of dance music (e.g., style, articulation, and tempo) correspond to 

specific dance motions. The Menuet dance step’s occupation of two musical measures “has 

implications for the musician… It is helpful to think of the music measures in pairs with the first 

measure having a strong beat and the second measure having a less strong beat.”33
 The lively, 

light-hearted nature of the Gigue and its compound duple meter yields a “light quality the 

violinist achieves by using a down-bow on the first beat of the measure and an up-bow on the 

second beat of the measure.”34
  

Empirically demonstrated in Friberg’s article and explained by Whitley-Bauguess and 

Hilton, tempo changes in performance of dance music have a dramatic effect on the possible 

corresponding motions; “in seeking to establish an area of tempo, the mechanics of performing 

the choreography” must be considered.”35
 If the performer does not shape the musical 

performance by the aesthetics of the associated historical dance, then the musical interpretations 

will separate the listener from the original music-dance association, and the listener may 

therefore select motion metaphors incompatible with the fundamental dance step.
36

 Furthermore, 

describing eighteenth-century dance music would be difficult without the use of cross-domain 

metaphors and incomplete without references to spatial directionality. To these scholars, 

                                                           
32

 Zohar Eitan and Roni Y. Granot, “How Music Moves: Musical Parameters and Listeners' Images of 
Motion,” 242. 

33
 Introduction to Baroque Dance: Dance Types, DVD, dir. Paige Whitley-Bauguess. 

34
 Ibid. 

35
 Wendy Hilton, Dance and Music of Court and Theater: Selected Writings of Wendy Hilton, (Stuyvesant, 

NY: Pendragon Press, 1997), 264. 
36

 Anders Friberg, Johan Sundberg, and Lar Fryden, “Music from Motion: Sound Level Envelopes of Tones 
Expressing Human Locomotion,” 204. 
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“musical experience is inseparable from the sensations of movement;”37
 this is the fundamental 

premise of the music-motion connection. 

Application to the Experiment 

This project contextualizes the subjects of eighteenth-century dance music and motion 

metaphors since many sources do not. The presentation of both eighteenth-century dance music 

and motion metaphors, their cross-cultural pervasiveness, and their suggested purpose provides a 

more multifaceted perspective on two illustrations of the music-motion connection. In the next 

section, I explore the issues of eighteenth-century dance music and musical motion metaphors in 

an experiment that draws upon research by Hilton, Friberg, Whitley-Bauguess, Allanbrook, 

Eitan, and others in order to continue the investigation into the intrinsic integration of motion 

with music. 

  

                                                           
37

 Rolf Inge Godøy and Marc Leman, Musical Gestures: Sound, Movement, and Meaning, 3. 
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Experiment Report 

Abstract 

The integration of motion in music was explored through testing the “appropriateness” of 

motion metaphors to eighteenth-century dance music. The experiment examined trained 

musicians’ responses to this music to ascertain (1) the frequency of motion metaphors employed 

by musicians in free responses and (2) the influence of tempo on representative motion 

metaphors. The results showed that participants freely used motion metaphors to describe music. 

They also exposed situations in which tempo change affected metaphor ratings of 

appropriateness. The trends of a metaphor’s ratings occasionally differed according to dance type 

and trends often differed when comparing the ratings of contrasting metaphors. However, the 

results showed no main effect for tempo, as well as unpredicted main effects for dance type and 

metaphor.  

Introduction 

This experiment addresses the widely held belief that, among all musical parameters, 

tempo has the greatest effect on a listener’s association of dance with music. Nancy Hilton 

suggests that while there is a range of possible tempi, when “taken to either extreme, the 

aesthetic quality of lively yet easy springing [steps, for example,] will be destroyed.”38
 Anders 

Friberg provides evidence for this, stressing the primary influence of tempo on corresponding 

motion descriptors. Two segments of Friberg’s experiment provided the basis for my own. 

Friberg’s first segment surveyed participants’ free, unprompted descriptions of musical stimuli. 

In his third segment, Friberg chose eight metaphors: four pairs of contrasting metaphors (e.g., 

graceful and stamping). The participants experienced the same musical stimuli at differing tempi 
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and then rated each metaphor’s level of appropriateness for each stimulus. I extended Friberg’s 

empirical research, applying tempo manipulation to eighteenth-century dance music. 

My experiment’s descriptor categories (from part 1) and metaphor stimuli (from part 2) 

were influenced by Zohar Eitan’s and Neil Todd’s classifications of metaphors. With Renee 

Timmers, Eitan used three categories for organizing metaphors: motion metaphors, physical-state 

metaphors, and other metaphors. These categories are described in more detail in the literature 

review. Todd’s classification separated motion metaphors into two categories: gestural, those 

characterized by “a single continuous movement” (e.g., waving, squatting, etc.), and locomotive, 

which implies relocation (e.g., approaching, ascending, etc.).
39

 As stated in the literature review, 

I define musical motion metaphors as the use of motion terminology to describe music.  

The steps and traditional tempi of the dance types used in my experiment (primarily the 

Menuet and Bourrée) are discussed by Hilton, Paige Whitley-Bauguess, Wye Jamison 

Allanbrook, and Betty Bang Mather. The common Menuet step (pas de Menuet) involved knee 

bends (plié), pauses, and controlled motions.
40

 The acceptable tempo of the Menuet slowed 

during the eighteenth century; in 1747, a common tempo for this court dance was 180 quarter-

note beats per minute (BPM), but this slowed to 129 BPM by the end of the century.
41

 For the 

Bourrée, the most common steps included leaps (demi-jete), leg raises (demi-coupe), kicks, and 

small steps.
42

 The acceptable tempo for this folk dance was the quarter note at 240 BPM, with an 
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acceptable range of 224-260 BPM.
43

 This research informed my choice of musical excerpts, the 

specific tempi used, and motion metaphors.  

Purpose 

The purpose of this two-part experiment is 1) to confirm that music listeners freely 

describe music with motion metaphors and 2) to reveal the degree to which tempo changes affect 

a listener’s evaluation of eighteenth-century dance music in regard to motion metaphors. 

Hypotheses 

The participant pool will utilize motion metaphorical descriptions for every eighteenth-

century musical example heard (regardless of tempo). Tempo changes will affect the participant 

pool’s ratings of motion-metaphor suitability. 

Participants 

Twenty-eight participants (nineteen male, nine female) took part in the experiment. All 

were between eighteen and sixty years of age and currently participating in at least one music 

class at FSU. The participants’ primary instruments included string instruments, woodwinds, 

brass, percussion, piano, guitar, and jazz drum set. Seventeen reported little to no dance training; 

four indicate moderate training; and seven declared much dance training. Seven participants 

reported little to no familiarity with dance music of any style; twelve indicated moderate 

familiarity; and nine claimed much familiarity with dance music. The twenty-eight participants 

were randomly assigned to one of eight groups; each group included three to four members.  
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Stimuli 

The first part of the experiment used two unaltered musical recordings of eighteenth-

century dance music: an excerpt from Jean Philippe Rameau’s Zephyre (scene 5, second Menuet) 

and an excerpt from Rameau’s Les Fetes d’Hebe (act 1, scene 8, first Rigaudon). 

The second part of the experiment utilized two more excerpts from Rameau’s Les Fetes 

d’Hebe: the second Menuet from act 3, scene 7 and the Bourrée from the prologue’s scene 4. 

These excerpts were similar in most respects; both are eighteenth-century dance music in the 

same key, by the same composer, with the same instrumentation, and performed by the same 

ensemble. They differed from one another in tempo and dance style; however, each excerpt was 

similar in tempo to one of the excerpts from the previous section. All musical excerpts were 

approximately one minute in length. Appendix B provides a summarization table of all excerpts’ 

musical parameters. 

Two recordings of the sound clips preserved the original recorded tempo. The tempi of 

four copies were digitally manipulated using Audacity (a free open-source audio editing 

computer program). Each excerpt had two variants—one slower, the other faster—altered by 

fifteen percent, but without a corresponding shift in pitch. All musical examples were saved as 

CD-quality .wav files.  

The tempi of all six dance-music clips were manipulated twice to offset possible 

acoustical artifacts of digital music editing. First, I shifted the tempi of the original recordings by 

7.5 percent (half of the target change). For recordings in their original tempo, the second 

manipulation shifted the tempo by 7.5 percent in the opposite direction (thus returning the music 

to its initial tempo). For recordings in an altered tempo, the second tempo adjustment shifted the 
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tempo an additional 7.5 percent in the same direction (to reach an approximate fifteen percent 

change from the original tempo).  

To prevent participants from guessing the research hypothesis, two additional musical 

excerpts served as distractors. I chose excerpts similar in genre and length: Telemann’s Overture 

in E Minor (Passepied) and Rameau’s Les Fetes d’Hebe (act 3, scene 7, Tambourin). These 

excerpts were interspersed between the others; although participants respond to all excerpts in 

the same manner (refer to the procedure section for more detail), their responses to these 

distractors were not used as data. 

Eight motion metaphors were used to evaluate the musical examples. The metaphors 

were grouped by Todd’s two forms of motion: gestural and locomotive.44
 Both forms were 

further divided into two categories of motion: normativity and dance gesture for gestural, 

velocity and height for locomotive. I selected two contrasting metaphors for each of the four total 

categories: tottering and marching for normativity, bobbing and kicking for dance gesture, 

strolling and racing for velocity, and climbing and sinking for height. These contrasting pairs 

were used to compare how the two were rated (oppositely, similarly, etc.) and their resulting 

relationship for each musical example. 

Analysis of Music Examples  

 Given the important relationship between the dance types as a controlled independent 

variable, the music for the second part of the experiment was chosen first and determined the 

musical parameters for the excerpts used in the first part of the experiment. Therefore, the 

musical examples used for part 2 are discussed before those used for part 1.  

A Bourrée and Menuet from Rameau’s Les Fetes d’Hebe fit the experiment’s ideal 

requirements. They came from the same CD recording, and they meet the requirements of same 
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musical work, composer, performance group, and performance.
45

 Additionally, the two segments 

also share the same key—E minor—and are in continuous binary (although the Bourrée is 

rounded and the Menuet is balanced). They share similar instrumentation with some slight 

contrasts. None of the reviewed sources suggest that binary type or instrumentation influences 

the movement associations with the dance. The excerpts chosen also have the necessary differing 

traits: tempo, articulation style, character, meter, cultural associations with the dance, and 

rhythm/accents.  

The Bourrée excerpt from Rameau's Les Fetes d'Hebe occurs during the prologue's fourth 

scene (see Figure 1 for the condensed score). The typical elements of a Bourrée are present: it is 

in duple meter and a one-beat pick-up. This 24-measure Bourrée is in rounded continuous binary 

form. 

Figure 1: Condensed score of the Bourrée. 

 

Common to binary form, the A section ends with a half cadence, and repeats are 

included. However, the phrase lengths are atypical. The A section is a standard 8 measures, but 

the B section is expanded into 9 measures. To balance the expansion, the A' section is truncated 

to only 7 measures. Harmonically, brief tonicizations occur throughout the excerpt. The fourth 
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bar emphasizes the relative major; the half cadence in measure 8 is tonicized. In the B section, 

the first two measures center on A Major, the next few on A minor, and then it redirects using a 

descending second sequence (fonte) in measures 14-16 which leads to a tonicized half cadence 

on B. More generally, the score marks the dance as vif (lively), and the orchestration calls for 

oboes and a string orchestra.  Occasional dynamics also appears in the score.  

The recording of this musical excerpt is a fairly accurate aural representation of the score. 

The recording marks the quarter-note pulse at 240 BPM, a typical contemporary interpretation of 

vif. However, it slightly departs from the described instrumentation, replacing the score’s oboes 

with flutes (another high woodwind) and adding percussion which texturally reinforces the 

articulated accents performed by the other instruments.  

The Menuet has typical traits of the dance type; it is in triple meter and the quarter note is 

the primary beat (see Figure 2 for the condensed score). It is 24 measures long in a balanced 

continuous binary form (with repeats of each reprise). The first half ends with a half cadence; the 

B section briefly tonicizes the relative major, but the A' section returns the dance to E minor by 

replicating the second half of the A section and then repeating it, now transposed, to reach  tonic. 

All the phrase lengths are eight measures long. The stylistic markings include Modere 

(moderate) for tempo and an over-arching doux (soft) dynamic marking. This score's 

instrumentation calls for flutes, bassoons, and string orchestra. 

Figure 2: Condensed score of the Menuet. 
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The recording for this excerpt adheres closely to the score. The measure pulse is at 

50 BPM and thus the quarter-note pulse is 150 BPM —similar to the mid eighteenth-century 

tempo preference for the Menuet. For this particular excerpt, it is not audible whether the score-

indicated bassoons were used; otherwise, the instrumentation matches that of the Bourrée (minus 

the percussion). 

To mask the experiment’s hypothesis, the distractor types emphasized different elements 

of the Menuet or Bourrée. These distractors were also in E minor.  Telemann’s Passepied is in 

triple meter and without percussion like the Menuet; however, it has a very fast eighth-note pulse 

of 213 BPM (which is within the Bourrée’s experimental tempo range).
46

 Rameau’s Tambourin 

is in quadruple meter and includes percussion like the Bourrée, yet its slow quarter-note pulse is 

only 130 BPM (which is within the Menuet’s experimental tempo range). The Tambourin’s slow 

pulses are filled with quick subdivided rhythms.
47

 

The Menuet from Zephyre used in the first part of the experiment has the same typical 

dance traits as the previously described Menuet from Les Fetes d’Hebe. (in triple meter, quarter 

note receives the beat), and it has the same instrumentation as the other Menuet. It is similar in 

length (28 measures) and in mode (D minor). The form is continuous ternary; it does not have 

repeats, but a Da Capo-like direction indicates playing the A section first and last. The A section 

is comprised of a twelve-bar parallel period; the first six-measure phrase ends with a half 

cadence, the second with a perfect authentic cadence. The B section modulates to the relative 

major and is a sixteen-bar contrasting period; the first phrase ends in a half cadence, the other in 
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a perfect authentic cadence. Also, this Menuet includes few dynamic markings and is described 

as Modere. The recording is at 144 BPM, near the other Menuet’s tempo.48
 

 The Rigaudon from Les Fetes d’Hebe used in the first part of the experiment is a dance 

type similar to the Bourrée: a one beat (quarter-note value) pick-up, duple meter, and rounded 

continuous binary form. It is similar in length (22 measures) and in mode (G minor). All sections 

of the form are typical in length except for the A’ section. An expanded cadential progression 

with a deceptive cadence appears on the fourth bar, expanding the phrase to six measures. The 

form of this dance also includes repeats. Tonicizations of Bb major, C major, and D major 

appear in the B section. Dynamic markings are included in this score--often corresponding to the 

changes in texture--and the stylistic marking for this dance is understandably vif. The score calls 

for oboes with string orchestra, identical to the Bourrée in the prologue. The recording of the 

rigaudon is at 236 BPM and has percussion added, also similar to the Bourrée.
49

 

Design 

Part 1 of the experiment employed a survey design without sampling. To control for 

order effects, half of the participant groups heard the Menuet first; the other half heard the 

Rigaudon first.  

Part 2 was a 2*3*8 repeated-measures design. The independent variables of this 

experiment were (a) two eighteenth-century dance types, (b) three tempi— the actual tempo, 

fifteen percent slower, and fifteen percent faster—and (c) eight motion metaphors for providing 

responses to the music. All participants experienced the two dance types at each of the three 

tempi and evaluated these musical excerpts via the motion metaphors. To control for order 
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effects of the musical examples, I altered the order (according to a Latin-Square design—see 

Appendix C) for each of the eight experimental runs. Complete counterbalancing was 

impractical due to limited resources. To control for possible order effects of the motions 

metaphors, I randomized their order on the response sheets (using a list randomizer on 

random.org) for each experimental run. 

Certain measures were taken to prevent the influence of the metaphors on the free 

response. Most importantly, the free-response task was presented first. Also, response sheets for 

the two experiment parts of the experiment were separate and seen only during their respective 

sections. See Appendix D for both response sheets. 

Procedure 

The experiment was conducted in a music classroom at FSU and lasted less than forty 

minutes. Participants were provided with pencils and the consent forms. After the signed consent 

forms were collected, the first response sheets were distributed. Participants heard a musical 

excerpt and described it during a one-minute response period; they then heard the contrasting 

musical excerpt and described it during a one-minute response period. All directions are 

presented in the script (see Appendix E). 

After the response sheets for part 1 were collected, the response sheets for part 2 were 

distributed. These response sheets contained eight metaphorical descriptors; during a one-minute 

response interval following each musical excerpt, participants rated the suitability of each 

descriptor for that excerpt on a five-point scale (see script for detail).  

After these response sheets were collected, demographic information sheets were 

distributed and were completed by the participants. Finally, participants were debriefed about the 

experiment’s purpose (see debriefing script in Appendix F).  
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Results 

Free-response descriptions in the first portion of the experiment were sorted into five 

descriptor categories (inspired by Eitan’s cultural metaphor experiment with Timmers): motion 

metaphors (i.e. descriptions referring to an item moving in space), character metaphors 

(including emotion), quality metaphors (texture, mass, age), musical descriptors (e.g., 

instrumentation, form), or other descriptors (e.g., ethnic or cultural associations and contextual or 

related words).
50

  

Participants used seventy-eight motion metaphors to describe both musical examples 

(thirty-eight for the Rigaudon, thirty-five for the Menuet). This encompasses fifteen percent of 

all descriptors used—both in total and for each dance type. Figure 3a shows the percentages of 

each descriptor type given all responses, and Figures 3b and 3c separate this information by 

dance type. These two figures also highlight the differing percentages for the “quality” category 

(eight percent for the Menuet, five percent for the Bourrée) and the “other” category (seven 

percent for the Menuet, eleven percent for the Bourrée). Figure 4 shows the exact number of 

metaphors used in each dance type’s categories and the proportions of descriptor-type usage. 

When testing all variables, the repeated-measures ANOVA analysis showed that only descriptor 

type had a main effect (F = 20.893; p < .001), and no interactions had an effect greater than 

chance. Based on all ANOVA results, sphericity was not met so the Huynh-Feldt correction was 

used. The significance level was .05. 
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Figure 3: Percentages of descriptor types in total (a), for Rigaudon (b), and for Menuet (c). 

(a) 

(b)  (c) 

Figure 4: Sum of each descriptor type’s responses for each dance type. 

 

In the second part of the experiment, participant’s appropriateness ratings were affected 

both by the dance type and by the specific metaphor provided. Interactions were also observed 

between dance type, tempo, and metaphor. Statistical information for dance type, tempo, 

metaphor, and their interactions are in Table 1.  
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Table 1: Statistical information for dance type, tempo, metaphor, and their interactions. 
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 The analysis revealed that dance type and metaphor had main effects (F = 13.115, 

p = .002; F = 8.728, p < .001). Tables 2a and 2b shows the estimated marginal means for dance 

type and metaphor respectively. The two metaphors with the highest number of significant 

pairwise comparisons between these means were bobbing and sinking (shown in Table 3). 

Although no significant main effect was observed for tempo, tempo was a component in some 

significant interaction effect on interactions (see Table 1). Dance training was shown to have a 

main effect, shown in Table 4. However, the interpretation of this dubious result is discussed in 

the following section. 

Table 2: Estimated marginal means of appropriateness ratings for dance type (a) and metaphor (b). 

(a) (b) 

Table 3: Selection of pairwise comparisons between the metaphor’s estimated marginal means. 
  tottering marching bobbing kicking strolling racing climbing  sinking 

bobbing 0.384 0.775* 0 0.63* 0.616* 0.348 0.522 1.101* 

sinking -0.717* -0.326 -1.101* -0.471 -0.486 -0.754* -0.58 0 

* The mean difference is significant at the .05 level. 

Adjustment for multiple comparisons: Bonferroni. 

 
Table 4: Dance training has a main effect. 

 

Pairwise comparisons of the dance type*tempo*metaphor interaction expose precise 

locations of significant change. When associated with the Bourrée, the metaphors whose rating 
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significantly changed with tempo manipulation were marching, bobbing, and racing; tempo 

significantly affected ratings for strolling and racing when associated with the Menuet. See the 

significant pairwise comparisons (from Tukey’s HSD test) of the three-way relationships for the 

Bourrée in Tables 5a, 5b, and 5c and for the Menuet in Table 6a and 6b. 

Table 5: The Bourrée’s significant pairwise comparisons with marching (a), bobbing (b), and racing (c). 

* The mean difference is significant at the .05 level. 

Post Hoc test: Tukey’s HSD test. 
 

Table 6: The Menuet's significant pairwise comparisons with strolling (a) and racing (b). 

* The mean difference is significant at the .05 level. 

Post Hoc test: Tukey’s HSD test. 
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The other two significant interactions illustrate specific variable relationships. In the 

tempo*metaphor interaction, ratings of the velocity metaphor pair were significantly affected by 

tempo change. The two metaphors that display significant pairwise comparisons are strolling and 

racing, shown in Tables 7a and 7b. For the dance type*metaphor interaction, all metaphors rated 

dance types differently (with a significance p-value equal or less than .05) except for Climbing.   

Table 7: Significant pairwise comparisons for sinking (a) and racing (b). 

 

* The mean difference is significant at the .05 level. 

Post Hoc test: Tukey’s HSD test. 
 

Discussion 

The results of the experiment’s first part support my hypothesis: participants used motion 

metaphors to describe music. Of the five descriptor categories (i.e. motion metaphors, character 

metaphors, quality metaphors, musical descriptors, and other descriptors), motion metaphor was 

the third most frequently used category—in total and for each dance type. The results also show 

quality metaphors were used more for the Menuet, and other descriptors were used more for the 

Rigaudon; however, the difference between these descriptor types varies less than five percent.  

The ANOVA results show that particular descriptor types were offered significantly more 

than others, regardless of dance type: musical descriptions were used most frequently, followed 

by character metaphors, then motion metaphors. The average means of each metaphor for each 

dance type are depicted in Figure 5. The dance type did not appear to affect musicians’ preferred 

descriptors; neither a main effect nor a significant interaction between dance type and descriptor 

type was observed. Technical musical descriptions were used most frequently, presumably 
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because the participants were trained musicians, and an important component of musical training 

involves acquiring and applying musical terms to musical examples.  

Figure 5: Response Number Mean for each descriptor type (separated by dance type). 

 

Partially supporting my hypothesis, the results of part 2 reveal situations in which tempo 

change affected metaphor ratings. The three significant interactions showed specific 

relationships between the three primary variables produced different rating trends. The results 

also showed some unpredicted main effects. 

Overall, metaphors were rated as more appropriate when associated with Bourrée 

excerpts rather than Menuet excerpts. I believe that this significant main effect occurred due to 

the metaphor choice; the eight metaphors used in this experiment were generally more fitting for 

the Bourrée style than they were for the Menuet. Three other possible inferences are refuted by 

the experiment’s results. One might speculate that the Bourrée was more suited for motion 

metaphors; however, the two dance types elicited similar sums in the free-response motion 

metaphor category during part 1of the experiment (38-35: difference of 3). Another possibility is 

that the added percussion in the Bourrée evokes dance-like motions in the listener that increase 

all motion metaphor ratings; yet, when including distractor-example data, the Passepied (without 
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percussion) received a higher average than did the Bourrée. Tempo alone does not appear to 

explain the results because, when including distractor-example data, the Tambourin with the 

slowest given tempo marking of 130 BPM received the highest average rating of metaphor 

appropriateness. This evidence suggests that the choice of metaphors themselves caused the main 

effect for dance type, which can be studied in another experiment. 

Significant main effects were also seen for the appropriateness ratings of specific 

metaphors. Sinking was rated significantly lower than tottering, bobbing, and racing. Bobbing 

was also rated significantly higher than marching, kicking, and strolling for the given musical 

examples. This result suggests that some motion metaphors were judged to be less or more 

appropriate (sinking and bobbing respectively) for these particular musical examples. 

Tempo change did not produce a main effect. This is not surprising because one would 

expect the contrasting metaphors in each pair to react oppositely to a change in tempo. 

Therefore, the average appropriateness rating of all metaphors collectively did not differ 

significantly for each tempo manipulation. Tempo’s significance emerges only when interacting 

with other variables. 

Dance Training produced a significant main effect. Participants with moderate dance 

training gave significantly lower appropriateness ratings for all metaphors than did members of 

the other two groups; however, this result should be considered unreliable because only 3 of 

28 participants had moderate dance training. A larger participant pool and sample size would be 

necessary to confirm this result.  

A significant interaction was observed between tempo and metaphor type. Examining the 

interaction’s plot in Figure 6, we see that strolling had decreased ratings of appropriateness when 
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the musical tempo increased, whereas racing was rated oppositely. The ratings for the remaining 

metaphors appear to not have been significantly affected by tempo in this interaction.  

Figure 6: Metaphor appropriateness averages at each tempo. 

 

The significance of the dance type*metaphor interaction suggests that the participant pool 

favored particular metaphors for a given dance type. Participants preferred tottering, bobbing, 

and strolling for the Menuet; in contrast, they preferred marching, kicking, and racing for the 

Bourrée. Figure 7 presents this interaction. Also notice the plot’s intercepts between each 

metaphor pair (indicated by orange circles in the figure), which suggest that the intended 

metaphor opposites were indeed perceived as opposites by the participant pool, and further that 

these opposites were more reflective of differing dance types. The height metaphors had opposite 

associations; climbing did not receive significantly different ratings for the two dance types 

whereas sinking did, once tempo change is excluded as a variable.  
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Figure 7: Graph of appropriateness-rating means for each metaphor for both dance types. 

 

The three-way interaction of dance type, tempo, and metaphor revealed the most detail of 

the variable relationships. In this section, two graph types depict tempo relationships in two 

distinct ways. One portrays the excerpt’s tempo compared to the original recorded tempo: slow, 

medium (i.e. unchanged), and fast. The other compares absolute tempi for each excerpt in BPM. 

Because BPM necessarily confounds the variables of dance type and tempo, any hypotheses 

from the BPM graphs are simply conjecture and would require further study to determine their 

validity.  The ratings for each metaphor are discussed separately and then compared within each 

dance type. 

Tottering’s ratings were not significantly affected by tempo, regardless of dance type. 

Shown in Figure 8a, the ratings seem to diverge as tempo increases; however, this trend fell short 

of statistical significance. Viewed on the Figure 8b, the significant difference between its highest 

and lowest ratings suggests tottering may have a speed maximum for appropriateness; in other 

words, since tottering is more easily performed at slower tempi, the action is less appropriate at 

faster tempi. Another study is needed to verify this statement. 
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Figure 8: Tottering’s appropriateness ratings given change of tempo (a) and change of BPM (b). 

(a) (b) 

Tempo change had a strikingly dissimilar effect on marching’s ratings for the Menuet 

and Bourrée. Marching received very low appropriateness ratings for Menuet excerpts, and this 

did not vary significantly as the tempo was changed. In contrast, the appropriateness ratings for 

marching vary significantly for Bourrée excerpts, plummeting as the tempo was increased. This 

reaction presents an asymmetrical shape in Figure 9a and a perplexing visual in Figure 9b. The 

negative slope of the Bourrée’s rating suggests that marching might have a tempo maximum; this 

is understandable because marching at a very fast tempo is physically difficult and therefore 

uncommon. Meter could explain marching’s consistently low ratings for Menuet excerpts. 

Marching is almost surely considered inappropriate for any music in a triple meter. The dance’s 

difference in meter is an important consideration in interpreting the shape of Figure 7b, which 

requires more investigation to draw any inferences. The dissimilar rating of marching 

emphasizes the significance of dance type in this interaction.  
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Figure 9: Marching's appropriateness ratings given change of tempo (a) and change of BPM (b). 

(a)  (b) 

The ratings for bobbing were comparable to those of marching, in that dissimilarity was 

again observed with respect to dance type. Bobbing received very high appropriateness ratings 

for Menuet excerpts, and this did not vary significantly as the tempo was changed. In contrast, 

the appropriateness ratings for marching vary significantly for Bourrée excerpts, plummeting as 

the tempo was increased. This reaction presents an asymmetrical shape in Figure 10a. The 

negative slope as BPM increases (shown in Figure 10b) suggests bobbing might have a tempo 

maximum limit; this is understandable because bobbing at a very fast tempo is also physically 

difficult and therefore uncommon. This hypothesis can only be validated with an additional 

experimentation.  
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Figure 10: Bobbing's appropriateness ratings given change of tempo (a) and change of BPM (b). 

(a) (b) 

 

Similar to tottering, kicking’s ratings are not significantly affected by tempo change for 

either dance type. These results (shown in Figures 11a and 11b) suggest the dance’s musical 

character is the primary determinant for kicking’s appropriateness. Perhaps kicking is more 

appropriate at a faster tempo, or it may be solely appropriate for the Bourrée. Further research 

would be needed to determine the cause of kicking’s high ratings, because the ratings did not 

appear to be affected by tempo change in this experiment.  

Figure 11: Kicking's appropriateness ratings given changes of tempo (a) and BPM (b). 

(a)  (b) 
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Strolling’s appropriateness ratings revealed an interaction between dance type and tempo. 

For Menuet excerpts, strolling’s appropriateness ratings were negatively affected by an increase 

in tempo; however, strolling’s appropriateness ratings appropriateness ratings for the Bourrée 

excerpts were consistently low and not significantly impacted by tempo changes.  Figure 12a 

depicts this asymmetrical response. Figure 12b shows a negative sigmoidal shape. Given the 

highest rating was at a quarter-note pulse of 150BPM—which is a quick pace—it is likely that 

for this metaphor, participants redirected their metrical conceptualization to larger beats, by 

measuring the full- bar beats of the Menuet (42, 50, and 58 BPM) and half-bar beats of the 

Bourrée (102, 120, and 138 BPM). This suggests strolling may remain equally appropriate until 

50 BPM, a point beyond which strolling’s ratings significantly drop with further tempo increase; 

beyond 100 PM Strolling is equally inappropriate.  

Figure 12: Strolling's appropriateness ratings given change of tempo (a) and change of BPM (b). 

(a) (b) 

As the musical tempo increased—both within each dance type and overall—the 

appropriate ratings for racing also increased. Figure 13a shows a positive sigmoidal slope for 

both dance types, and Figure 13b shows a nearly connected positive slope when appropriateness 

ratings are graphed according to BPM. 
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Figure 13: Racing's appropriateness ratings given change of tempo (a) and change of BPM (b). 

(a)  (b) 

Climbing’s appropriateness ratings were not significantly affected by changes in tempo or 

in dance type. Ratings were consistently low and varied by only .609, which reflects climbing’s 

lack of significance in the dance type*metaphor interaction. This suggests that climbing was not 

an appropriate metaphor for these musical examples. Similarly, sinking’s appropriateness ratings 

were not significantly affected by tempo change within a given dance type. Although Figure 14b 

suggests that the appropriateness ratings for sinking may correlate negatively with BPM, such 

inferences can only be confirmed by further study due to the confounding between dance type 

and absolute tempo, as discussed earlier. Moreover, sinking’s ratings were very low, suggesting 

that sinking (like climbing) was not appropriate for these musical examples. 
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Figure 14: Sinking's appropriateness ratings given change of tempo (a) and change of BPM (b). 

(a) (b) 

The appropriateness ratings for paired metaphors did not necessarily vary consistently 

with changing tempi. For normativity, tottering was not affected by tempo change whereas 

marching was affected by tempo for the Bourrée. For dance gesture, bobbing was affected by 

tempo change for the Bourrée whereas kicking was not affected. For velocity, strolling was 

affected only for the Menuet whereas racing was affected by tempo change for both dance types. 

The only pair whose metaphors were treated similarly by tempo change was height; neither 

climbing nor sinking was affected by tempo. The significant three-way interaction revealed that 

trends of a metaphor’s ratings occasionally differed for the two dance types and that trends often 

differed when comparing the ratings of two opposite metaphors. 

When separating the results of the three-way interaction by dance type, the trends in 

metaphor appropriateness ratings contrast noticeably between the Menuet and Bourrée. For the 

Menuet, the symmetrical image of Figure 15a shows that metaphor pairs were rated and changed 

oppositely, as expected (although many of the differences shown fell short of statistical 

significance) For the Bourrée, most metaphor ratings (shown in Figure 15b) trend significantly 

downward as tempo increases, with the exception of the steeply positive change in racing’s 
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ratings. I suspect that the especially fast musical examples surpassed the tempo maximum for 

many of the metaphors’ real-world actions, thus rendering the metaphor inappropriate.  

Figure 15: chart of metaphor means across tempo change for Menuet (a) and Bourrée (b). 

(a)  (b) 

A final test on the data combined the results of both experiment parts. Participants were 

grouped by the number of motion metaphors voluntarily offered in the first experiment (0-1, 2-3, 

and 4-6). When tested as a between-groups effect in the repeated-measures ANOVA, disparity 

between ratings split by motion-metaphor usage did not meet the significance level as a main 

effect (F = 0.559,  p = 0.58) or when interacting with other variables. The estimated marginal 

means of these usage divisions might suggest a trend: appropriateness ratings increased as the 

usage of metaphors increased (shown in Table 8). However, a following study must pursue any 

possible inferences due to the variable’s lack of significance. This test suggests that these 

metaphors resonate equally with musicians despite their usage in free response. An altered 

experimental design could pinpoint this inference more directly. 
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Table 8: Estimated marginal means of each motion usage category 

 

Opportunities for Future Study 

Variations on this study could highlight different aspects of the music-motion 

relationship or could refine some conclusions of this experiment. Due to the limited number of 

participants and dance types, the study reveals trends to be explored further in other experiments. 

For example, performing the same experiment with a larger participant pool with more equally 

distributed diversity would strengthen the inferences in this report. Moreover, simply replacing 

the musical examples with excerpts of different dance styles could easily further the results of 

this study. The results with the Bourrée and Menuet are not generalizable to other dance types.  

Possible futures studies could also continue to test Allanbrook’s proposition: 

“accentuation, style of execution, and tempo taken together prescribe types of movement.”51
 

While my experiment primarily addresses the tempo aspect, there are additional methods for 

testing Allanbrook’s statement of motion associations with eighteenth-century dance music. The 

effect of different accentuations could be investigated by matching tempi of many dance-style 

excerpts played by the same performers with the same general style; the experiment could show 

how the motion responses differ depending on these dances’ style or accentuation. Also, the 

execution of style could be addressed by using various recordings of the same eighteenth-century 

                                                           
51

 Wye Jamison Allanbrook, Rhythmic Gesture in Mozart: Le Nozze Di Figaro & Don Giovanni, 68. 
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dance-music excerpts to discover whether listeners have significantly different motion descriptor 

responses to them. 

Another option for further study is to show participants an unaltered video of eighteenth-

century dance accompanied by the musical excerpts before undertaking the second part of the 

experiment to explore how watching the prescribed motions might affect motion metaphor 

ratings when the tempo changes. Implicitly encouraging participants to think about dance steps 

might impact their responses. Ultimately, the current experiment is just a foray into a larger 

research area, uncovering the influences of motion metaphors used in eighteenth-century dance 

music. 

Conclusion 

The results suggest that each specific relationship between dance type, tempo, and 

metaphor significantly affects the participants’ perceptual responses, and motion metaphors 

resonate equally with all participants. Both experiment parts provided evidence that listeners find 

motion metaphors appropriate when describing examples of eighteenth-century dance music. By 

extending Friberg’s experiment to this genre of music, this experiment presented further 

empirical evidence for the intrinsic relationship between dance music and motion, as well as 

prospective continuations in this area of research. With these findings, more light is shed on the 

intrinsic relationship between music and motion. 
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Appendix A- Table of Ratner’s Description of Dance Topoi 

Dance Style/Class/Region Meter Tempo Detail 

Minuet Elegant, courtly 

High-class 

From Poitou 

9, triple Moderate to 

quick 

Grew in liveliness; most popular dance 

Originally courtly 

Noble, charming, lively, cheerful 

Humorous to pathetic 

Related dance is the passepied (o) 

Sarabande Elegant, courtly 

High-class 
9, triple Slow Emphasis on beat two 

Disappeared as dance but retained style 

Deliberate/serious character 

Polonaise Serious, deliberate 

Unknown class 

From Poland 

3, triple Quick Momentary pause, last-beat syncopation 

Lost and regained favor 

Many sixteenth notes 

Gavotte Elegant, courtly 

High-class 
O, duple Moderately 

Slow or 

moderately  

quick 

Lively 

Caesura after second beat; half bar pick up 

Retention of rhythmic pattern 

Elegance, poise, self-containment 

Bourrée Pleasant, lively 

Middle-class 

 

From Auvergne 

O, duple Quick Lively, light 

Term doesn't appear in classical music, but 

the style is frequently used  

Quick upbeat & articulation after beat 3 

Sprightly manner, upbeat rhythm 

Gigue Pleasant, lively 

Middle-class 
, 

Compo-

und duple 

Brisk, quick Gay, lively 

Soon became umbrella for all 6/8 dances 

Term doesn't appear in classical music, but 

the style is frequently used  

Previously closed dance suites/partitas 

Siciliano   
, 

Compo-

und duple 

Slow Languishing, dotted pattern and eighth note 

Not staccato because gentle 

Song-like, pastoral 

March  [Elegant, courtly 

High-class] 
), duple Moderately 

quick 

(similar to 

Bourrée) 

Dance and ceremonial meaning (suites, 

battle) 

Dotted rhythms; Bold spirit 

Authority, cavalier characteristics 

Contre-

danse 

Rustic, buoyant 

Low-class 
P, duple fast Well-articulated, brilliant, gay, simple 

Also known as: angloise 

Standard in ballet suites 

Landler Rustic, buoyant 

Low-class 
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Appendix B- Table of all Musical Stimuli’s Musical Parameters. 

Experiment 

Section 

Excerpt’s Work Dance 

Topos 

Tempo 

Adjustment 

Tempo 

(BPM) 

Meter Pick-up 

Part 1 Zephyre Menuet None 144 9 None 

Part 1 Les Fetes d’Hebe Rigaudon None 236 2 Yes, 1 beat 

Part 2 Les Fetes d’Hebe Menuet 15% slower 126 9 None 

Part 2 Les Fetes d’Hebe Menuet None 150 9 None 

Part 2 Les Fetes d’Hebe Menuet 15% faster 173 9 None 

Part 2 Les Fetes d’Hebe Bourrée 15% slower 204 2 Yes, 1 beat 

Part 2 Les Fetes d’Hebe Bourrée None 240 2 Yes, 1 beat 

Part 2 Les Fetes d’Hebe Bourrée 15% faster 278 2 Yes, 1 beat 

Part 2 Overture in E Minor Passepied None 213 o Yes, 1 beat 

Part 2 Les Fetes d’Hebe Tambourin None 130 ) None 
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Appendix C- Latin Square Design of the Experiment’s Second Part 

Run1 a b h c g d f e 

Run2 b c a d h e g f 

Run3 c d b e a f h g 

Run4 d e c f b g a h 

Run5 e f d g c h b a 

Run6 f g e h d a c b 

Run7 g h f a e b d c 

Run8 h a g b f c e d 

 

Key: 

a= Menuet, original tempo 

b= Menuet, faster tempo 

c= Menuet, slower tempo 

d= Bourrée, original tempo 

e= Bourrée, faster tempo 

f= Bourrée, slower tempo 

g= Passepied 

h= Tambourin 
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Appendix D.1- Part-One Response Sheet: Free Response Descriptors 

 

Example 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 2 
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Appendix D.2- Part Two Response Sheet: Suitability of Provided Descriptors 

Example 1

Tottering 

1 2 3 4 5 

 

Climbing 

1 2 3 4 5 

 

Bobbing 

1 2 3 4 5 

 

Marching 

1 2 3 4 5 

 

Sinking 

1 2 3 4 5 

 

Kicking 

1 2 3 4 5 

 

Racing 

1 2 3 4 5 

 

Strolling 

1 2 3 4 5 

 

Example 2 

Tottering 

1 2 3 4 5 

 

Climbing 

1 2 3 4 5 

 

Bobbing 

1 2 3 4 5 

 

Marching 

1 2 3 4 5 

 

Sinking 

1 2 3 4 5 

 

Kicking 

1 2 3 4 5 

 

Racing 

1 2 3 4 5 

 

Strolling 

1 2 3 4 5

Example 3

Tottering 

1 2 3 4 5 

 

Climbing 

1 2 3 4 5 

 

Bobbing 

1 2 3 4 5 

 

Marching 

1 2 3 4 5 

Sinking 

1 2 3 4 5 

 

Kicking 

1 2 3 4 5 

 

Racing 

1 2 3 4 5 

 

Strolling 

1 2 3 4 5 
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Example 4  

Tottering 

1 2 3 4 5 

 

Climbing 

1 2 3 4 5 

 

Bobbing 

1 2 3 4 5 

 

Marching 

1 2 3 4 5 

 

Sinking 

1 2 3 4 5 

 

Kicking 

1 2 3 4 5 

 

Racing 

1 2 3 4 5 

 

Strolling 

1 2 3 4 5 

Example 5 

Tottering 

1 2 3 4 5 

 

Climbing 

1 2 3 4 5 

 

Bobbing 

1 2 3 4 5 

 

Marching 

1 2 3 4 5 

 

Sinking 

1 2 3 4 5 

 

Kicking 

1 2 3 4 5 

 

Racing 

1 2 3 4 5 

 

Strolling 

1 2 3 4 5  

Example 6  

Tottering 

1 2 3 4 5 

 

Climbing 

1 2 3 4 5 

 

Bobbing 

1 2 3 4 5 

 

Marching 

1 2 3 4 5 

Sinking 

1 2 3 4 5 

 

Kicking 

1 2 3 4 5 

 

Racing 

1 2 3 4 5 

 

Strolling 

1 2 3 4 5 
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Example 7 

Tottering 

1 2 3 4 5 

 

Climbing 

1 2 3 4 5 

 

Bobbing 

1 2 3 4 5 

 

Marching 

1 2 3 4 5 

 

Sinking 

1 2 3 4 5 

 

Kicking 

1 2 3 4 5 

 

Racing 

1 2 3 4 5 

 

Strolling 

1 2 3 4 5 

  

Example 8 

Tottering 

1 2 3 4 5 

 

Climbing 

1 2 3 4 5 

 

Bobbing 

1 2 3 4 5 

 

Marching 

1 2 3 4 5 

 

Sinking 

1 2 3 4 5 

 

Kicking 

1 2 3 4 5 

 

Racing 

1 2 3 4 5 

 

Strolling 

1 2 3 4 5  
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Appendix E- Experiment Script 

•Have a seat at any desk with materials on it. 

•Thank you for participating in my Senior-Thesis experiment. If you think you know too much 

information about this experiment, please excuse yourself now. 

•At your desk, you will find a consent form. Please read the sheet, sign it, and I will collect them. 

Your name will in no way be connected to your responses. 

• Do you understand the purpose of this study? Do you have any questions about the risks and 

benefits? Is there anything about this study with which you feel uncomfortable? Is there anything 

else you would like to know before starting the experiment? 

•Let us proceed to part 1 of the experiment. 
Part 1 

•For the first part of this experiment, I will play two musical examples with time allotted 
afterward for you to provide descriptions of what you hear in the music. Each example will be 

played twice. 

•For the differing musical examples, make your responses based on the specific example 
individually, not related to what you have already heard. For example, do not use comparative 

words; think about each example separately. 

•Listen to this first excerpt. You can write your descriptions as the music is playing or after the 
clip is over. Please use descriptors of one word or very short phrases. Provide as many 

descriptions as come to mind. Write anything you think describes the music. 

•Listen to the first excerpt again. If any other descriptors come to mind, please add them to your 
started list. 

• Now listen to the next excerpt, and again write anything you think describes the music on your 

paper. 

• Listen again to the second excerpt. You may choose to add descriptors to your list related to the 
second excerpt. 

•This concludes the first part of the experiment. I will come by to collect your response sheets. 
Part 2 

•For the second part of this experiment, I will play 6 musical examples. You will hear different 

recordings of the same pieces. This time, rate how appropriately the provided descriptors 

represent the musical example. The scale is ranked as 1 being not reflective and 5 being the most 

reflective of the music.  

•For all musical examples following, make every rating based on each track individually, not 
compared to anything you have already heard.  

•Take a moment to look over the words provided. 
•Here is the first example. Again you can write your response as you listen or after; time will be 

provided at the end of each example. 

•Here is the next example. Rate how well the descriptors reflect this example. (repeat four times) 
•This concludes the experiment. I will come by to collect your response sheets. 
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•I will now pass out the final sheet for demographic information. This sheet is connected to your 
responses by number for purposes of finding specific trends or correlations but is in no way 

connected to your identity. Please fill out this last form, then I will begin your debriefing once I 

collect these forms.  
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Appendix F- Debriefing 

Thank you for your participation in today’s study.  Some music researchers are interested in the 
inter-relationship between music and motion. Some studies have indicated that, for example, 

changes in musical aspects affect motion-related descriptions of music.  This is a relatively new 

area of research, however, and researchers have not examined the effects of tempo manipulations 

of eighteenth-century dance music with free-response and motion-related descriptions.  Much 

research suggests that, as tempo changes, listeners will associate music with different motion 

descriptors and/or their ratings.  Thus, I use my study to discover whether 1) eighteenth-century 

dance music excerpts elicit motion descriptors freely and 2) ratings of specific motion 

descriptors will change based on excerpts’ tempo changes.  

In this study, motion descriptions are not addressed until the second-half of the experiment to 

receive unprompted responses to the music heard in the first half. Also, differences in tempo of 

musical examples are not mentioned at all to allow the participants to complete the part-two 

response sheets without any announced differences between musical examples as to not 

influence the responses. I want to determine if motion descriptors are freely used to describe the 

played musical examples and the degree to which tempo changes affect a listener’s evaluation of 
eighteenth-century dance music in regard to motion metaphors. 

All information collected in today’s study will be confidential, and there will be no way of 
identifying your responses in the data archive. I am not interested in any one individual’s 
responses; I want to look at the general patterns that emerge when the data are aggregated 

together. 

Your participation today is appreciated and will help my own understanding of this topic.  I ask 

that you do not discuss the nature of the study with others who may later participate in it, as this 

could affect the validity of my research conclusions.  If you have any questions or concerns, you 

are welcome to talk with Annie Teague through her advisor: Dr. Nancy Rogers, (850) 644-4142 

and nrogers@fsu.edu of the FSU College of Music.  If you have any questions about subjects’ 
rights, you may contact the FSU IRB Secretary at (850) 644-8633.  If your participation in this 

study has caused you concerns, anxiety, or otherwise distressed you, you may contact the FSU 

Counseling Center at (850) 644-1234.  If you would like to learn more about this research topic, 

please consult the experiment conductor afterwards.  

THANK YOU AGAIN FOR YOUR PARTICIPATION. 
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