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ABSTRACT 
This article summarizes the findings of the study we have conducted regarding the 
literature dealing with scientific research on the mechanisms underlying the link between 
music and movement as well as the research of some of the cultural manifestations of 
this relationship: the dance culture of ancient Greece and various genres of folklore. 
 

Keywords 
Music, movement, mousike, dance, work song, lullaby, singing game, education. 
 
INTRODUCTION 

The relationship between music and movement is complex and multidimensional. The 
generation of musical sound and its transmission to the ear – the organ that perceives 
sound – are based on mechanical phenomena studied mainly by physicians. We 
emphasize here the major role of movement, recalling that sound is produced by periodic 
oscillations of an elastic medium, spread as sound waves. The perception of sound, 
studied in the field of physiology, takes place in the ear where the sound waves are 
transmitted as mechanical movements to the auditory nerve, which then forwards the 
information to the brain. 

Human reaction to the perceived sound is researched by psychomusichology and 
the neuroscience of music. It is a complex psychological and neurological phenomenon 
whose scientific study is relatively new. In the following we will briefly present research 
results regarding motor reaction to music, which is typically human, universal and proven 
not only in the case of adults but children also. Regarding the psychology of musical 
perception, we would like to point out that human emotional reaction to music is known 
and documented since antiquity as is the link between this emotional reaction and 
movement. This link is obvious even in the word used for affective reaction that can be 
etymologically related to the word movement: emotion (in French émotion, in Italian 
emozione) from the Latin emotio, related to the verb movere (to move). 
 

THE RESEARCH OF MUSIC AND MOVEMENT 
In the last twenty years music has become the focus of researchers in brain sciences. The 
equipment and methods that are available to the modern neuroscience have allowed the 
study of many aspects of music perception and response to music. The research of the 
relationship between music and movement led to interesting discoveries (Ahtisaari & 
Karanam, 2015).  

Human motor reaction to music is a phenomenon known to all through its 
multiple forms of spontaneous, almost involuntary manifestations, like head bopping, leg 
tapping, hands clapping, or even the desire to dance to music. It is interesting to point out 
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that this reaction doesn’t seem to exist in the case of visual stimuli even if they are 
rhythmic. “Most people will almost involuntarily start tapping to an auditory beat, but 
would probably not do so to a visual stimulus with similar temporal regularities.” (Patel, 
Iversen, Bregman, Schulz, I., & Schulz, C., 2008). The scientific study of this phenomenon 
and its underlying mechanisms has made progress only in the last two decades, especially 
due to the rapid development of neuroimaging (Fitch, 2013). The complexity of the 
literature in this area makes these discoveries accessible only to specialists. We mention 
only some of the results and their findings, which we consider relevant to our study.  

According to researchers, there seems to be a very unique connection between 
sound and movement. This phenomenon is obvious specifically in the rhythmic realm 
(Ahtisaari & Karanam, 2015). Humans have not only the ability to move rhythmically - a 
capacity that many animals have as well, for example metric alternating movement in the 
walk - but also the ability to coordinate rhythmic movements with external rhythm. For 
this they have a cognitive ability that enables the perception of musical beat. Some 
researchers even prefer to name this skill  not beat perception  but beat induction to 
highlight that the beat doesn’t have to always be physically present to be perceived and 
that it is not a perceptually passive process, but an active one where the rhythm evokes a 
certain regular pattern for the listener (Honing, 2012). Henkjan Honing is a specialist in 
the cognitive sciences of music, who cites multiple sources from various fields that deal 
with the study of beat induction (shortly BI), and emphasizes the importance of this skill, 
that is of great importance to music processing. He also explains that more recently the 
phenomenon has captivated the interest of developmental psychologists, cognitive 
biologists, evolutionary psychologists, and neuroscientists (Honing, 2012). 

It has been proven that the musical beat detected by this mechanism is the one 
that induces motion (Ahtisaari & Karanam, 2015). The fact that there is music with a 
regular beat in all the human cultures (Nettl, 2000) and rhythmic movement to musical 
beat can be observed all over society, makes musical beat one of the few truly universal 
characteristics of music (Patel, 2008). Citing a number of studies in years 2005 - 2011 a 
group of Belgian and Canadian researchers in neuroscience summarize: “One of the 
fascinating aspects of beat perception is its strong relationship with movement.” 
(Nozaradan, Zerouali, Peretz & Mouraux, 2013, p.736). 

The phenomenon of people synchronizing their movement with the musical beat 
was called entrainment from the verb to entrain. The term is used for various physical and 
biological systems meaning the coordination of events structured in time through 
interaction. Thus entrainment means two rhythmic processes that interact and adjust to 
each other in order to reach a common phase and/or a common periodicity (Clayton, 
Sager & Will, 2004). In the case of physical movement coordinated with external rhythm, 
more exactly with the musical beat, music specialists talk about sensory-motor 
synchronization (Repp, 2013). Experimental studies involving modern neuroimaging 
techniques have shown that the cortical regions of the brain that are activated in motor 
processes are also activated when listening to music (Nozaradan, Zerouali, Peretz & 
Mouraux, 2013). “The motor system is not only responsible for producing a rhythm, but is 
also involved in the perception of rhythm: this allows us to understand in part why we 
experience a visceral response to rhythm.” (Clayton, Sager & Will, 2004, p.3). 

The conclusions of the scientific study of the relationship between music and 
movement are particularly important for music education, especially as it was proved that 
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the detection of the musical beat is a skill that very young children have as well. The 
universality of human motor reaction to music was expressed all through the 
development of human civilization in many cultural forms. 
 

ASPECTS OF THE CONNECTION BETWEEN MUSIC AND MOVEMENT 
Mousike from the ancient Greek culture 
The word music, used in various forms in many modern languages is etymologically 
derived from the Latin musica, which has its origins in ancient Greek - Μουσική 
(mousike). But what we mean today by music is substantially different from what was 
understood in ancient Greece by “mousike”. The word meant the art of the Muses and 
had a much broader sense than the modern word. 

In the Greek mythology the muses, daughters of Zeus and goddess of memory 
Mnemosina were the patrons of the arts and sciences. Homer mentions the nine muses 
for the first time in Odyssey and Hesiod gives each muse a name in his Theogony. It is 
interesting to note that Hesiod describes the muses singing and dancing together, 
presenting them as an “archetypal female choir” (Murray, 2004). The Greek “choros” 
refers both to singing and dancing; it is the origin of both the word “choir” (group of 
singers) and the word “choreography” (the art of creating dances). In fine arts, the muses 
were often represented with attributes, which with slight variations have become 
canonical. Not only Euterpe, the muse of lyric poetry is represented by a musical 
instrument - most often flute or aulos - but Erato, muse of love poetry is often 
represented with a lyre, which it is not surprising, because poetry was often sung. 
Terpsichore is the muse of dancing and choral singing and is represented dancing and 
holding a lyre. 

The art of muses - mousike - was extensive and played an important role in the 
culture of ancient Greece. Penelope Murray and Peter Wilson (2004) believe that 
mousike is “in the heart of Greek culture” and resembles the polymorphism of what we 
call today “culture.” The authors, who gave the suggestive title Mousike not Music to 
their introductory chapter to a monography about the role of this culture called mousike 
in Athens, define the term as “that union of song, dance and word named by the muses” 
(Murray and Wilson, 2004, p.1). 

This syncretism specific to the culture of ancient Greece, has been described by 
many researchers. Since the seventeenth century, British mathematician John Wallis 
emphasized that mousike was understood by the ancient Greeks in a broader sense than 
many of us understand it now (Wallis 2014). Lelouda Stamou (2002) says that in ancient 
Greece, music wasn’t the discrete art form that is today, but the combination of poetry, 
melody, and dance in one unity.  

The tradition of the theater in ancient Greece is the most common form of the 
combination of different arts. The choir, which is known to have the function of a 
collective voice comment dramatic action, must be understood as a group that sings and 
dances (Ley, 2007). Kitto (1956) provides enough proof to allow us to say that choral 
fragments were the combination of the three arts: poetry, dancing and singing.  

Specialists say that besides drama, other literary forms were interpreted in a 
syncretic manner as well, being sung, danced and accompanied by musical instruments, 
this way making literature itself part of the Greece music legacy. “Lyric poetry meant 
among the Greeks what the words mean. It was meant to be sung to the lyre, to be sung 
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and not simply recited. […] The rhythmical movement of the body, the dance, completed 
the trinity, which could not be dissociated without loss.” (Gildersleve, 1885, p. 15). 

Indicating rhythm as a common element in poetry, music and dance, Gildersleeve 
(1885) stresses that while in poetry we talk about metric foot (a unit of metre, consisting 
of a combination of stressed and unstressed syllables), and we call elements of dance 
steps, they both correspond to the measures in music. Particularly interesting in this 
context is the direct relationship of poetry and dance, and movement. Using the term 
metric foot in prosody is indicative for a complex phenomenon that has been thoroughly 
analyzed only in recent years, especially after the focus of modern research in ancient 
Greek. In his book, with an almost poetic title, The Dance of the Muses: Choral Theory and 
Ancient Greek Poetics, David (2006) says: “The substance of ancient Greek poetic 
composition is rooted in the physicality of dance”. Thus “the right name for art and 
ancient works of Greek poets is Χορεία (chorea)”. Furthermore Mullen (1982) affirms that 
odes are poems intended to be sung and danced but the modern approach of  thinking 
about them just as texts prevents us from perceiving them in the light of their true 
nature: as a dance.  

In spite of all the real differences between the cultural manifestations of ancient 
Greece described above and the way the art of music, words and dance have been 
addressed in Europe in the last 500 years, syncretism typical for mousike and the tradition 
of Greek theater has strongly influenced our European culture. 
 

MUSIC AND DANCE 
Musical entrainment manifests itself most obviously in the human need to dance, to 
move the whole body to music. In different historical periods and geographical regions 
during certain rituals or social activities dances vary, but dancing to music is omnipresent 
(Zentner and Purves, 2010). Psychologist Marcel Zentner, the director of the research 
group The Personality, Emotion and Music Laboratory (Zentnerlab), emphasizes the 
universality of this phenomenon and its study as a direction of research in many fields, 
particularly that of neuroscience. “The most striking of these phenomena [entrainment] is 
dancing: a human universal typically involving whole body movements. Dancing rests on 
human’s unique ability to tightly couple auditory-motor circuits.” (Zentner and Purves, 
2010, p. 5768). 

 Studying the culture of many populations and tribes in Africa, many researchers 
have found that between dance and music there is a relationship so intimate that the two 
seem inseparable arts. Keil (1979) notes that in most of the languages there isn’t a 
corresponding word for music. Swahili (language of Eastern Africa) uses one word for 
both dance and music – ngoma (Gearhart, 2005). In the oppinion of Ninette Mans (2000), 
professor of music and dance at the University of Namibia, the term ngoma summarizes 
the holistic connection between music, dance, other arts, society and vitality. A Lozi 
speaker (spoken in western Zambia and northeastern Namibia) described ngoma as “the 
communication between drums and spirits - impossible without dance.” (Nzewi, 2007, 
p.140). Jessup (2009) says about the rhythms accompanying a dance called gahu (danced 
in a circle amongst the inhabitants of Ghana’s coasts) that they “embody the African 
philosophy which says that the soil is the drum of the dancer.” (p. 20). A group of Nigerian 
researchers observe in the traditional music of the ethnic group called Tiv from central 
Nigeria, the existence of a wide concept that is so “interwoven that Tiv man does not 



27 

 

speak about music, singing and dance separately.” (Tsevende, Agber, Iorngurum, & 
Ugbagir, 2013, p.6). A similar idea was written by Nzewi (2007) saying that in the African 
philosophy of music, movement is always imperative to music.  

In his book Music as Social Life. The Politics of Participation, hailed as a major 
turning point in ethnomusicology, Turino (2000) researched music and dancing as 
important factors in the personal and social life of people. Among other things the author 
analyzes examples of urban and rural culture in Zimbabwe, and described the dance of 
the Shona ethnic group. His description reveals a holistic relationship between the drums 
and the dancer, and shows the musical contribution of the dancers who make percussive 
sounds by slapping their feet and wearing leg rattles. Turino concludes that the 
separation of the terms music and dance does not correspond to their interdependent 
relationship. 

However different the European ballet tradition may seem compared to the 
traditional African artistic events, European artists also say with conviction that there is a 
link between the art of dancing and music. Regarding the European ballet art, which has a 
rich history, we will mention the opinion of two basic figures of the twentieth century 
ballet. Russian artist Alexandre Benois, who was the scenographer of Sergei Diagilev for 
the shows presented by the famous Ballets Russes in Paris,  and influenced both the art of 
scenography and the ballet of the twentieth century, said that music was what ensured 
ballet the center of gravity (Jordan, 2000). The great choreographer George Balanchine 
used to say that he cannot move and doesn’t want to move, unless he hears the music 
first because he couldn’t move without a reason, and the reason to move was music. 

(Jordan, 2000)  

 
WORK SONGS 
People everywhere seem to always have accompanied their work with singing. Songs 
related to work are among the oldest in the folklore of many people. Unfortunately their 
collection and systematic research started very late. Songs sung with different physical 
works were first mentioned by passengers who told stories about the particular cultures 
of the areas they had been to. These travel impressions used to describe the 
circumstances in which the traveler had heard a particular song and sometimes even the 
words were noted down and possibly directly translated by the European quasi-
folklorists. In the early interest in these songs musical notations and transcriptions are 
almost nonexistent. Today work songs are endangered due to industrialization. Work 
songs continue to exist only in remote areas of the world where people still mostly work 
without the help of modern devices (Jackson, 1997). 

The german economist, Karl Bücher, believes that the origin of music is in the 
relationship between rhythm and man's physical work. Bücher published the book Arbeit 
und Rhythmus (Labor and Rhythm) in 1896 which immediately had great success, 
reaching six editions until 1926. The book, which is not the result of a systematic 
collection, contains many examples of music from many countries from the threshing 
song in Lithuania to the song of palanquin carriers in southern India (Bücher, 1899). 

Regarding the classification of work songs the main criteria accepted in general is 
the type of work that is accompanied by the song. Work songs are defined by their 
functions, even though the specialists don’t all agree about the definition of these 
functions.  Many researchers apply the term work song in a broad sense according to the 
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way it is defined in the Encyclopaedia Britannica: A work song is “any song that belongs to 
either of two broad categories: songs used as a rhythmic accompaniment to a task and 
songs used to make a statement about work.” 

 This broad sense of the term is used by Victoria Williamson (2014), researcher in 
psychology of music, who speaks about the relationship between music and physical 
labor that has existed for hundreds of years; music having the function of organizing  the 
workers movements and creating social connections. Folklorist Stephen D. Winick (2012) 
reinforces this view by pointing out that in many cultures people sing songs while 
performing daily tasks, and emphasizes both the songs capacity of coordinating the 
efforts of a group of people who need to execute movements simultaneously or at the 
same speed and the importance of the lyrics that can increase the efficiency of the 
workers. The definition given by ethnomusicologist Jeff Todd Titon (2009) also confirms 
the same view: “A work song, as the name suggests, is a song workers sing to help them 
carry on… A work song also paces the work. If the job requires teamwork, work song 
rhythms coordinate the movements of the workers. ”(p. 7) 

Other researchers restrict its meaning and consider as work songs only those 
songs that have a role in maintaining the pace of work. Folklorist Bruce Jackson (1997) 
distinguishes songs that happen to be sung during work, from songs that help maintain 
the pace of work, arguing that only the latter belong to the category of work songs. 
Gerald Porter (1994) believes that “labor songs are not just songs about work” and 
stresses the importance of physical labor in the performing of a work song saying that 
“the work provides a kinetic subtext to the song.” 

Norm Cohen (1993) tries to solve the dilemma by proposing a different 
classification of songs that are related to work. The two main categories are: occupational 
songs and work songs. The former include songs with lyrics that describe working 
conditions and the latter designate songs that are sung only during labor. 

Amongst the musical characteristics of the work song we must point out the 
preponderance of the binary meter, which is not at all surprising, because many kinds of 
physical work involve a two-phase activity (forward and backward, effort and recovery). 
Another feature of the song work is the fact that the performer and listener are the same, 
there is no audience apart from the performer himself.  
 The intimate relationship between music and movement manifests itself explicitly 
in work songs: the music induces movement and the movement physically expresses 
music. 
 

LULLABIES 
Lullabies are songs that intend to sooth and help infants fall asleep and are part of the 
folklore of all cultures. This genre can be found not just in folk tradition but in classical 
music as well where it appears as an instrumental form. The first lullaby that we know of 
dates from approximately 2000 BC and was kept engraved on a clay tablet with cuneiform 
writing (Perry, 2013). Lullabies survived in a more stable manner compared to other 
musical genres, probably because they are related to a social phenomenon (the birth and 
education of children) which has remained unchanged over time (Trehub & Trainor, 
1998). 

Some researchers consider lullabies as a sub-category of work songs, because 
getting a child to sleep is an occupation traditionally done by the parents, but often 
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delegated to wet nurses. Lullabies sung by the nurses who worked in the house of their 
owners in southern US have significantly enriched the repertoire of folk songs of the black 
slaves (Scarborough, 1925). In the south the wealthy white families’ children were cared 
for by black slave wet nurses who overtook the mother’s role, becoming a second mother 
in these children's lives. 

Romanian ethnomusicology categorizes lullabies as part of the family life folklore 
where it occurs naturally from the parents need to soothe and lull the infant to sleep. The 
great Greek philosopher Plato, emphasizes the importance of the combined movements 
of dance and song for motion and not quiet, melody and not silence, are the best way for 
a mother to educate the child’s newborn soul (Patterson, 2013). 

Lullaby songs present some similar specific characteristics that prove the 
experience of centuries of mankind, who noticed the soothing and calming effect of 
kinesthetic and musical rhythms. Lullabies usually have a 6/8 time signature and melodic 
phrases with rhythmic formulas that accompany the repetitive rocking and swaying 
movements which trigger falling asleep (Green, 1997). 

As newborns cannot understand the words that are being sung, lullabies 
represent the child’s first experiences with music accompanied by motion. 
 

SINGING GAMES 
Singing games are specific to children folklore and involve movement and action 

associated with singing. They are very diverse due to the fact that children's imagination 
can be very rich; games for two, nursery rhymes, ring games, songs for jumping the rope, 
ball games and other types of singing games are very popular amongst children 
everywhere. In English, the term singing game doesn’t seem to be the only one used for 
this type of children’s song, you can also find them being called game songs or play songs. 
In Italian they are called giochi cantati (sung games), in french jeux chantés (sung games) 
or chansons de jeux (play songs), and in german Spiel- und Bewegungslieder (play and 
movement songs). 

This genre caught the attention of ethnomusicologysts only in the nineteenth 
century so collecting them was not easy then and isn’t easy now either for several 
reasons. Children don’t let themselves easily seen when it comes to their spontaneous 
actions, and are reluctant to share what regards them as a group (Scarborough, 1925); 
also adults don’t always accurately remember their own childhood games. Add to this the 
fact that the presence of singing games that have been passed from one generation of 
children to another suffered a decline with the appearance of the media. 
 Some singing games can be found in many different cultures and may be 
considered universal, while others are products of human diversity (Sutton-Smith, 1989). 
Many researchers of the nineteenth century share the view that today’s children's games 
developed from games played by adults in the past. Gheorghe Dem Teodorescu even says 
that games like hide and seek come from ancient Greek games like the ones described in 
Homer's Iliad (Sutton-Smith, 1989, p. 31). 

In singing games, motion is the most important element, the song being only a 
part of the whole. The child’s attention is almost entirely absorbed by the action or the 
rhythmic scheme, the melodic line remaining secondary to those. Accompanied by 
physical exercise, singing games can be played individually, in a single group or even in 
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teams. They have a positive effect both on the body, involving exercise and movement, 
and on the psyche, because of their developing children's imagination. 
 

FINAL REFLECTIONS 
Studying the polyvalent relationship between music and movement is the focus of 
researchers from different fields. Unfortunately the understanding of often highly 
specialized scientific literature, is not always possible in all its complexity but knowing 
some of the results of scientific studies and above all understanding the overwhelming 
importance of the relationship between music and movement to music perception and 
music pedagogy is a sine qua non. 

The great minds of ancient Greece felt that virtue and good education cannot be 
achieved without integrating music and movement into a person’s daily life from an early 
age. The two - gymnastics and music - cannot be separated except in theory, since mind 
and body are in permanent interaction. 

Many of Plato and Aristotle's ideas about education in general and the role of 
music in education have strongly influenced several educators of modern times. Stamou 
Lelouda (2002) remarks: “[…] these philosophers had stated 2,500 years ago what the 
music education community has, just recently, come to realize concerning the value of 
music education, children’s musical development, and instructional strategies in music.” 
(p.3) 

After analyzing a report from the early twentieth century of the Commission on 
the Reorganization of Secondary Education from the US, Felix Robb notes that “Aristotle 
anticipated by about two thousand years ago all the seven principles outlined in the 
report except one.” (Robb, 1943, p. 206). 
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