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The E f f e c t s  of Voice and Manual Cont ro l  Eode on Dual Task Performance 

Two fundamental  p r i n c i p l e s  of human performance--compatibi l i ty  and r e s o u r c e  
c o m p e t i t i o n ,  are combined w i t h  two s t r u c t u r a l  d ichotomies  i n  t h e  human in-  
format ion  p r o c e s s i n g  system--manual v e r s u s  v o i c e  o u t p u t ,  and l e f t  v e r s u s  
r i g h t  c e r e b r a l  hemisphere--in o r d e r  t o  p r e d i c t  t h e  optimum combinat ion of 
v o i c e  and manual c o n t r o l  w i t h  e i t h e r  hand,  f o r  t ime-sharing performance of 
a d i s c r e t e  and cont inuous  t a s k .  

E i g h t  r i g h t  handed m a l e  s u b j e c t s  performed a d i s c r e t e  f i r s t - o r d e r  t r a c k i n g  
t a s k ,  t ime-shared w i t h  an  a u d i t o r i l y  p r e s e n t e d  S t e r n b e r g  Memory Search Task. 
Each t a s k  could b e  c o n t r o l l e d  by v o i c e ,  o r  by t h e  l e f t  o r  r i g h t  hand, i n  a l l  
p o s s i b l e  combinat ions except  f o r  a d u a l  v o i c e  mode. 

When performance w a s  ana lyzed  i n  terms of a d u a l - t a s k  decrement from s i n g l e  
t a s k  c o n t r o l  c o n d i t i o n s ,  t h e  f o l l o w i n g  v a r i a b l e s  i n f l u e n c e d  t ime-shar ing  
e f f i c i e n c y  i n  d i m i n i s h i n g  o r d e r  of magnitude, (1) t h e  modal i ty  of cont ro l - -  
d i s c r e t e  manual c o n t r o l  of t r a c k i n g  w a s  s u p e r i o r  t o  d i s c r e t e  v o i c e  c o n t r o l  
of t r a c k i n g  and t h e  converse  w a s  t r u e  w i t h  t h e  memory s e a r c h  t a s k  ( 2 )  r e s p o n s e  
competit ion--performance w a s  degraded when b o t h  t a s k s  were responded manually 
( 3 )  hemispher ic  competit ion--performance degraded whenever two t a s k s  w e r e  
c o n t r o l l e d  by t h e  l e f t  hemisphere ( i . e . ,  v o i c e  o r  r i g h t  handed c o n t r o l ) .  The 
r e s u l t s  conf i rm t h e  v a l u e  of p r e d i c t i v e  models i n v o i c e  c o n t r o l  implementat ion.  
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