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2. Motor and Kinaesthetic Imagery

In the first of this series we introduced the idea of motor imagery and the kinaesthetic or
felt aspect that is necessary in the training of singing to coordinate muscle. Now it would be
helpful to have a definition of this.

Motor imagery is the accurate imagination of a physical movement. When the sensations of
this movement are also felt through imagination, this is described as kinaesthetic motor
imagery (KMI). This is the form that we are discussing in the context of singing, but a similar
kind of imagery has been applied in medicine for stroke rehabilitation (see below).

KMl is also one of the several forms of mental imagery that may be used in sport,
performing arts and musical training. It is important to note that in these disciplines the
term has a broader definition and includes mental rehearsal which is not the concern here.
Here, our focus is on the coordination of the muscles of singing to achieve specific technical
goals.

Digging deeper into the term motor imagery it is first important to distinguish it from other
forms of imagery that sometimes appear under the same umbrella. Mental imagery, for
example, has several goals, often encompasses non-motor imagery, uses visualisation but
has different objectives from those associated with technical vocal training such as learning
music, rehearsing lines, movement across stage and characterisation.

In medical rehabilitation, specifically stroke, patients are encouraged to regain lost
movement following brain injury by imagining carrying out a specific movement such as
reaching for and grasping a pencil. Recovery depends on rebuilding neural circuits within the
brain involved in both sensation and the control of movement.

In a parallel way, the complex movements required of athletes and dancers can be also be
refined through kinaesthetic motor training where performers mentally rehearse
movements and the sensations in their bodies that are associated with them.

Instrumental musicians use a motor form of mental rehearsal in which they visualise playing
a piece they are learning without actually touching the instrument. Studies have found that
this practice activates many of the same parts of the brain as when actually playing the
instrument and has been shown to improve accuracy and quality of playing (see references
at the end of this article).

These methods all enhance varying aspects of performance and/or movement. In singing,
however, we are looking at a far more complex dance, in which a large number of muscles
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are acting in multiple co-ordinations. In addition, the majority of these movements, being
inside the body, cannot be easily seen or felt. There is also a substantial crossover of muscle
function, given that the muscles of singing are also used in posture, movement and
respiration.

Our questions, therefore, for vocal pedagogy, are as follows:

What form should KMI take when applied to the teaching of singing?

What is going on in the brain during KMI?

What are the aims and objectives of KMl in singing?

How does this differ from its use in other disciplines.

What kind of a technique can be created to access and coordinate these muscles?

These questions will be approached in subsequent articles.

Section 2 refs

Langheim FJ, Callicott JH, Mattay VS, Duyn JH, Weinberger DR. 2002. Cortical systems associated with covert
music rehearsal. Neuroimage 16(4):901-908.

Lotze M. 2013. Kinesthetic imagery of musical performance. Front Hum Neurosci 7:280.

Lotze M, Scheler G, Tan HR, Braun C, Birbaumer N. 2003. The musician's brain: functional imaging of amateurs
and professionals during performance and imagery. Neuroimage 20(3):1817-1829.

Schuster C, Hilfiker R, Amft O, Scheidhauer A, Andrews B, Butler J, Kischka U, Ettlin T. 2011. Best practice for motor
imagery: a systematic literature review on motor imagery training elements in five different disciplines. BMC Med
9:75.

Theiler AM, Lippman LG. 1995. Effects of mental practice and modeling on guitar and vocal performance. J Gen
Psychol 122(4):329-343.

de Vries S, Mulder T. 2007. Motor imagery and stroke rehabilitation: a critical discussion. J Rehabil Med 39(1):5-13.
Watson AHD. 2006. What can studying musicians tell us about motor control of the hand? J Anat 208(4):527-542.



