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Singing	  is	  typically	  regarded	  in	  terms	  of	  acous?cs	  and	  aesthe?cs;	  
however,	  bodily	  movement	  oAen	  accompanies	  it.	  The	  present	  study	  
explored	  the	  facial	  motor	  concomitants	  of	  singing	  as	  a	  func?on	  of	  
personal	  meaning	  of	  song,	  level	  of	  musical	  training	  and	  gender	  of	  
the	  singer.	  An	  18-‐item	  facial	  movement	  scale	  was	  developed	  for	  the	  
study;	  4	  judges	  rated	  performance	  	  by	  12	  singers	  of	  	  both	  a	  favourite	  
and	  an	  assigned	  song	  (Brother	  John/Frère	  Jacques).	  	  Ra?ngs	  on	  the	  
majority	  of	  the	  items	  were	  influenced	  by	  one	  or	  more	  of	  the	  three	  
variables,	  recommending	  the	  viability	  of	  this	  approach	  for	  future	  
studies	  of	  singing	  and	  gesture.	  

Abstract	  
Analysis	  of	  Coder	  Reliability	  
•  Inter-‐rater	  reliabili?es	  between	  the	  4	  judges	  for	  the	  18	  movement	  scales	  for	  

each	  of	  the	  3	  song	  condi?ons	  were	  calculated.	  	  Those	  with	  a	  Cronbach’s	  
Alpha	  >	  .70	  	  were	  considered	  reliable.	  This	  led	  to	  the	  inclusion	  of	  15	  scales	  
for	  further	  analysis.	  

	  
Analysis	  of	  Movement	  Scale	  Items	  
•  Means	  were	  calculated	  for	  each	  movement	  scale,	  for	  all	  three	  song	  

condi?ons,	  collapsing	  over	  gender	  and	  musical	  experience.	  	  
•  ANOVA	  with	  1	  within-‐subjects	  factor	  (3	  	  song	  condi?ons	  –	  Brother	  John	  	  

ini?al,	  	  own	  song,	  	  Brother	  John	  reprise)	  	  and	  2	  between	  groups	  factors	  of	  
gender	  and	  musical	  training	  (	  2	  levels	  each)	  was	  conducted	  on	  each	  of	  the	  
15	  movement	  scales.	  

•  Sample	  results	  are	  shown	  in	  Figure	  3a	  and	  b.	  	  
	  
Movement	  Scale	  Items	  influenced	  by	  variables	  
•  Head	  ?lt	  leA,	  lip	  corner	  puller,	  mouth	  stretch,	  eyes	  down,	  eyes	  up,	  eyes	  turn	  
right,	  eyes	  turn	  leA,	  and	  eyes	  closed.	  

IntroducPon	  

ParPcipants	  (N	  =	  	  12)	  
•  3	  music	  and	  3	  non-‐music	  females	  
•  3	  music	  and	  3	  non-‐music	  males	  
•  Mean	  age	  =	  20.75	  years	  (SD	  =	  1.71)	  
	  

	  
Apparatus	  
	  
AIRS	  Test	  Bamery	  of	  Singing	  Skills	  (Cohen	  et	  al.,	  2009;	  Pan	  &	  Cohen,	  
2012)	  

	  
	  
	  
	  
A	  custom	  Movement	  Scale	  of	  18	  Items	  (derived	  from:	  Ekman,	  2002;	  	  
see	  examples	  below	  in	  Figure	  	  2)	  
	  

	  

	  

	  
	  
	  
	  
	  
Procedure	  
•  12	  Par?cipants	  completed	  (a)	  the	  automated	  AIRS	  Test	  Bamery,	  

which	  was	  audio	  and	  video	  recorded	  (	  ~30	  min	  dura?on),	  
including	  singing	  Brother	  John	  	  before	  and	  aAer	  singing	  a	  familiar	  
song	  (b)	  a	  Singing,	  Music	  and	  Language	  Background	  Survey	  (	  ~5	  
min)	  

•  4	  judges	  (university	  students)	  using	  the	  Movement	  Scale	  Items,	  
analyzed	  the	  video	  data	  of	  3	  song	  condi?ons:	  singing	  of	  Brother	  
John,	  singing	  the	  familiar	  song,	  and	  singing	  Brother	  John	  (again)	  

Methods	  and	  Materials	  

Song	  (Brother	  John	  vs	  	  self-‐selected	  song)	  
•  Self-‐selected	  à	  increased	  movement	  
•  Expected:	  looking	  down	  more	  for	  self-‐selected	  song	  
•  Unexpected:	  looking	  up,	  looking	  right,	  opening	  mouth,	  and	  smiling	  
Gender	  
•  Females	  à	  greater	  movement	  
•  Expected:	  looking	  down	  and	  leA	  
•  Unexpected:	  ?l?ng	  head	  leA	  
Musical	  Training	  
•  Musicians	  à	  increased	  movement	  
•  Expected:	  looking	  up,	  looking	  right	  and	  mouth	  opening	  

Discussion	  

In	  response	  to	  the	  three	  quesPons	  posed:	  
	  
1.  The	  expected	  quadra?c	  pamern	  was	  not	  significantly	  observed	  for	  the	  main	  effect	  
of	  song,	  	  but	  	  this	  pamern	  emerged	  several	  ?mes,	  yet	  only	  approached	  significance.	  
	  
2.	  Females	  and	  males	  exhibited	  varying	  degrees	  of	  movement	  across	  song	  condi?ons.	  
	  
3.	  Musicians	  and	  non-‐musicians	  differed	  in	  their	  ra?ng	  pamerns	  on	  certain	  movement	  
scales;	  musicians	  showed	  significantly	  higher	  ra?ngs	  on	  par?cular	  movement	  scales.	  	  
	  
This	  is	  an	  exploratory	  study	  and	  provides	  a	  basis	  for	  future	  research	  	  on	  facial	  movement	  
responses	  	  in	  singing.	  	  
	  

Conclusions	  

Purpose	  
	  
To	  examine	  the	  complex	  rela?onship	  between	  facial	  expression,	  body	  movement	  
and	  singing.	  
	  
Variables	  	  InvesPgated	  
	  
Meaningfulness	  of	  song,	  gender	  of	  singer,	  level	  of	  music	  training	  
	  
Research	  QuesPons	  
	  
1.	  Will	  singing	  a	  requested	  song	  (Brother	  John)	  as	  opposed	  to	  a	  self-‐selected	  	  
(Favourite)	  song	  produce	  more	  facial	  expression	  and	  body	  movement?	  	  
	  
2.	  Will	  gender	  of	  singer	  influence	  the	  amount	  of	  facial	  expression	  and	  body	  
movement?	  
	  
3.	  Will	  music	  training	  influence	  the	  amount	  of	  facial	  expression	  and	  body	  
movement?	  
	  
Past	  research	  

	  
Thompson	  &	  Russo	  (2007):	  	  
Demonstrated	  that	  facial	  and	  head	  movement	  can	  communicate	  melodic	  
informa?on:	  In	  the	  absence	  of	  auditory	  sound,	  par?cipants	  were	  able	  to	  
differen?ate	  the	  size	  of	  sung	  intervals	  solely	  based	  on	  changes	  in	  the	  facial	  
expressions	  and	  head	  movements	  of	  singers.	  

	  
Thompson,	  Russo	  &	  Livingstone	  (2010):	  
Both	  facial	  expressions	  and	  head	  movements	  played	  an	  important	  role	  in	  the	  
percep?on	  of	  sung	  intervals	  and	  pitch,	  even	  when	  audio	  s?mulus	  is	  present,	  
indica?ng	  that	  audio	  and	  visual	  informa?on	  work	  together	  to	  influence	  the	  
percep?on	  of	  melodic	  informa?on.	  
	  
Russo,	  Sanstrom	  &	  Maksimowski	  (2011):	  
While	  observing	  vocalists	  performing	  sung	  intervals,	  as	  sound	  quality	  decreased,	  
par?cipants’	  gaze	  averted	  to	  the	  vocalist’s	  mouth.	  However,	  as	  song	  quality	  
improved,	  par?cipants’	  gaze	  moved	  to	  the	  vocalist’s	  eyes.	  
	  
Juslin,	  Liljeström,	  Laukka,	  Vässjäll,	  &	  Lundqvist	  (2011):	  	  
The	  majority	  of	  people	  experience	  an	  emo?onal	  response	  to	  music	  and	  music	  that	  is	  
linked	  to	  a	  personal	  memory	  is	  more	  likely	  to	  induce	  an	  emo?onal	  response.	  
	  
Ekman,	  Friesen,	  &	  Ancoli	  (2001):	  
Facial	  expressions	  provide	  informa?on	  regarding	  emo?onal	  experience,	  thus	  the	  two	  
are	  related.	  	  
	  
Research	  Hypotheses	  
	  
1.	  Self-‐selected	  song	  à	  increased	  movement	  
	  
2.	  Females	  à	  increased	  movement	  
	  
3.	  Musicians	  à	  increased	  movement	  

Results	  

	  
	  
	  F(2,	  16)	  =	  3.41,	  p	  =	  .06	  	  
Quadra?c	  F(1,9)	  =	  5.06,	  p	  =	  .06	  

	  
Figure	  3a.	  Mean	  ra?ngs	  for	  the	  Eyes	  down	  
scale	  item	  as	  a	  func?on	  of	  song.	  

Figure	  3b.	  Mean	  ra?ngs	  for	  the	  Eyes	  down	  
scale	  item	  as	  a	  func?on	  of	  song.	  

F(2,16)	  =	  7.59,	  p	  =	  .01	  
Quadra?c	  F(1,8)	  =	  12.54,	  p	  =	  .01	  

Group	   Vocal	  Training	  (Years)	  

Female	  Musicians	   4.33	  

Male	  Musicians	   1.25	  
Female	  Non-‐musicians	   0	  

Male	  Non-‐musicians	   0	  

Figure	  2.	  Movement	  Scale	  Item	  

Figure	  1.	  AIRS	  Test	  Bamery	  of	  Singing	  Skills	  

Table	  1.	  Musicians	  versus	  non-‐musicians	  years	  of	  vocal	  training	  
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