SO YOU THINK YOU CAN DANCE OR NOT?
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Music is the science or art of ordering tones or sounds in succession, in combination,
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®* Music and dance are particularly pleasurable activators of the sensory

and in temporal relationships to produce a composition with unity and continuity. This

The deep relationship between music perception and movement generation begins with the tapping of the \
and motor circuits known as mirror neurons.

feet and the fingers which has evolved into a complex combination of specific patterns of body movements
known as dancing. Dancing depends on the timbre of the music, but in general it is instinctive because of the
emotional and psychological affiliation with music. Music relays a cognitive connection with the ability to
gather emotion from motion. The pairing of a particular emotion to a melody is the same as combining certain
spatiotemporal features. Recruiting the insula, which is a neural relay between the limbic and motor systems,
does this motion-emotion activity. The question "How does dance result from music?” is answered by the
philosopher, Leonard Meyer who argued that music sets up sonic patterns and regularities that compel us to
make unconscious predictions about what comes next and some interpret this through dance if not mentally.

concentration of this research. Music is said to have originated in Africa from simple PMC, cerebellum, dorsal premotor cortex and SMA.

and mood through perception, involving the nervous system and connecting physiology cerebellum.

and psychology. Dance is unique because it requires precise timing of several * The limbic and paralimbic regions, the nucleus accumbens and the

hierarchically organized actions, carried out through many effectors based on the amygdala that are activated by the pleasure, motivation and emotional

individual’s experience in dance training and creativity. Listening to music, affects sets of _ response gotten from listening to music.

R o' 10 anc Tumegigpe related to This tells us that human beings posses the ability to make sequential series of movements with accuracy and * Neuroimaging techniques have shown that the difference in the brain
L I thin the brain, creativity not only to deliver specific patterns, but also to make new ones. This creative act comes from activity corresponds to the increase in volume in the brain regions in
E— > O TASRQECl. The brain thinking as well as making movements that are learned. Sensory awareness receives new impulses to professionalEReE WIHBRSXISIENmISERIN LIS NTICE S
. flcCe to provide N CubRILSL movement that arise in the heat of the moment and the musical accompaniments improve timing, rhythm and compared with non-dancers.

specific rhythmical patterns of motion. The research topic tries to answer the question ' coordination.1-2. 13 ey dkeryee il s S Tt activity * Mirror neurons do not explain the difference in the brain activity of

on the presence of a difference in the brain activity of a professional dancer and an dancers and non-dancers, but it is essential for movement

unprofessional dancer. Listening to music requires at least three basic motor control initiation of Voluntary coordination, development and learning.
functions: timing, sequencing and spatial organisation of movement. These functions ‘ Movememnt i * Varied rhythmic responses of motion come from an individual’s
mediate complex behaviours, which are controlled and interpreted by several cortical ' bk Tld“C |"10"Nl“00 training experience in music and dance, their brain’s health condition
regions, sub cortical regions, motor areas and most importantly, mirror neurons, by . ! vlurliutiug o B

converting incoming sensory information into motor instructions and actions® ® ° 10 LSIC ey o

and the condition of their muscles.

* However, we may be able to get more specific and accurate results in
the future with the help of more advanced technology that could

monitor brain activity while in motion.
: Spatial organization: ®* (Questions that arose from this research were:
. . . o s ik e The dPMC blavs a role in the learnina of * |s the orderly organization of pitch by the brain present in all
Music and Brain Activity Timing: T " < _ . £-90%)
' spatial trajectories. humans or unique to those able to differentiate pitch?

Daniel Levitin of McGill University and his colleagues carried out an experiment that * The basal ganglia and possibly *  The basal ganglia, SMA, pre-SMA  Would the brain regions responsible for movement planning and
showed brain patterns of activity while listening to music as well as patterns of the. SMA are used. for interval W~ cerebellum, the premiotor NI timing still show activity in people incapable of moving or that
activity within the brain that is unique to music. The control group listened to non- timing at longer timescales and  _s5es % 119 \'{V, - - cortices, help in the prodiCHEERENIE have lack of coordination due to a disability if they just listened to
musical tunes while the experimental group listened to a musical piece. control of specific motor o o ‘)"’ - of motor sequences, but their specific music or imagined a dance movement to accompany the music?
* The first discovery: both groups showed similar brain activities in similar areas such parameters contributions and the way they work * And finally why some people “have rhythm” more than others?

as, the auditory areas of the thalamus, the temporal cortex of the right hemisphere * The basal ganglia is active e ey e, o 4 Coymren b Ve Niop Ponivw = sl ot A A together are not yet clear Because being able to respond with proper rhythm can be learned

and both sides of the right parietal cortex. during actions like: finger Flg 3Modified from Lieff, Jon, M.D. "Music Training and * The interaction between the frontal cortex or innate.%'
* The second discovery: presence of activity in the premotor cortex that is tapping Neuroplast1c1ty " Jon Lieff MD. http://jonlieffmd.com/blog/ and basal ganglia aid in thellearning of
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* The third discovery: Within the main auditory centers of the brain, the thalamus disease prove the involvement N The basal ganglia contribute to well-learned

and the temporal cortex, play critical roles in processing music. of the basal ganglia in Ly A =
* The fourth discovery: The different pitches of music are represented by different movement timing due to L e Mifror nedrons convertii I in'snvovemert was po;lg magic djof!(:hp?n'“yo s when,
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regions of the brain, arranged in an orderly and predictable fashion going from high damaged basal ganglia and "l . | .

to low like the keys of a piano. The sulcus or fissure of the temporal cortex impaired movement timing S <€) MusiRR S Tegion dogs nfo Into motor instr

produces pitch and represents .different sounds * The cerebellum controls motor SRR trol mIEEEHmINg, mediates comp e

=i . . ' | . ol . * dPMC, lateral cerebellar hemispheres awareness of actions performed by others
Activity within the brain regions tracked the aspects of musical structure over time timing at shorter timescales, _ durina Choreoar 2
similarly in all individuals despite the level of musical training. ° perception, feed forward 1€ Prefigiftal cortexiare”inygiiey g i,

' _ | in'the perception and reproduction of * Visual and auditory stimulus activate the
_ L ‘ control, error correction and | Hirror neurcliil
Rt | | e 811 complex musical rhythms '
Before practice P Fig.1 Modified from Custom Publication for the movement prediction.

University of Alberta “Psychology 104: Basic The cerebellum controls sequence

Psychological Processes.”(2013) McGraw-Hil
Ryerson.

~ 8 This image compares the brain activity when
% W listening to music and when there is no music to
listen to°.
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Neuroscientists Anne Blood and Robert Zatorre at McGill

learning and integrates individual Fig.4 summarizing the major areas of music on the mind.

Modified from Cooper, Belle Beth. '8 Surprising Ways Music
Affects The Brain'. Social, 2013. Web. 21 Feb. 2015.

Summarizing Regions of the brain activated by music

movements into unified sequences
* The pre-SMA and SMA organize or
chunk complex movement.

* The premotor cortex is involved in R cf i,
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