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Abstract 
The present study, investigated the effect of 
arousal (Skin Conductance Level, SCL) and 
vigilance (Heart Rate, HR) on novice and 
advanced performance in a laboratory continuous 
performance task and presented patterns for 
physiological changes related to these types of 
performances. Twenty subjects participated in the 
acquisition phase consisting of ten sessions of 
thirty- second attempts. Retention test was given 
to them after 48hours. The instruments of research 
was ProComp Infinity, rotary pursuit 30014A, 
Spielberger State Trait Anxiety Inventory (STAI 
Form Y-2) and The Brunel Mood Scale 
(BRUMS).The mean SCL and HR during 10 
seconds preceding, 30 seconds throughout, and 
10 seconds following performance were recorded 
in The second session (novice performance) and 
retention test (advanced performance) and then 
analyzed using repeated measures ANOVA. The 
results indicated that arousal increased gradually 
during the first four seconds of advanced 
performance, then continuously decreased 
gradually; this was true for the novice 
performance, except the level of SCL and the 
linear decrease was higher. Two seconds 
following advanced performance, there was a 
significant compensatory increase in this pattern; 
however did not reach the baseline level. This 
was not evident in novice performance. Neither 
HR showed a systematic pattern of variations 
during performance, nor reflected vigilance 
alleged characteristics. Results are discussed in 
relation to psycho physiological theories 
explaining performance. 
 
Key Words: physiological patterning, Skin 
conductance level, Arousal, Heart rate, Vigilance, 
Advanced performance. 
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��: ���  ,��� (� 0��274 8/0   ���� 0:5 %�VK ��� 
:�K )17 .(  

sU5 4��� V*��2 4��0�B�� '� ��	
� -�� 0: 40&7
>:�: ��  >:�V���L� .>����: ��0�B�� -�� '� !� 

���V��� W2�K&� 1 ��� . '���� ��� 40�B<� -��
 >����:�L �\��4A�"��!� /&�� �K2  �:���K 0�6K

 ,���� & ���  !���!"� ����� ��� �;8 4���
 >:�V��� )*+�L.   

  '� 40��6< 4�*+ (� ��J� '� ;*+ ��"�R< �;8 4���
 D��» �5 K 4�-  _�!*</ &�� 3 «   :0�������� PA &

����L >:�V������ .(���� 4�����:&��!"� P����c�� 0����F�2
 :&��!"� �:0������� /0�Z (� <��%��2&��!"�  (�� V�2

����L. ���C�' ����' �U��J+ 0: ���;�2 :&����!"� ������0^ 
4���\4 .��L (� -�2' :&��!"� & �L Mc�2 Wj   (�K

��:�% (;��
2 (	�+: 0: (��� )J� �� .   ��;8 4����
  ����  �!���!"� �����    �� ]� ���J� '� B���- 

                                                                 
1 ProComp Infinity 
2 Thought Technology 
3 EKG-flex/pro 
4 Xyphoid process 
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_!*< /&� 1�L >:�V��� . :&��!"� &: 4�0�: ��J� -��
  ��� P&� ���� (�� (K :��  (����2 ,���6  ̂0��L� &   ���:

�L )c� ������~ .   ]������ ����  !���!"� �����
-U��&�!�22 ( )Sµ  >������L.  

>:�V��� 4��0�B�� '� ���: !�>�L  ��&d  -�� 0:(K 
>'���� 4���     ����Q ���: & a�6j �����U� 4��%

)�	R� >����: >�LP�2 ,�:�% X��A  30014 ���. 
� :�� /0�;3 r�*!� |��<�� ���:0 '  a*+ �� 40��

	R��) �% !��&��!"� .�3��  �K��   ��� 40��� |��
.UK: ,���\�j  M��R� (	�+: 0: 0��!�2  ��L .  '����2�

�:�2'7   a�*+ (K ��2' /�2 a�J	� '� ��	
� -�� 0:
  ���5� ,�2' MK �� ��� ]�U� 0: (
VZ �� 40��)30 

(���8 ( (;��
2 �Z0: )J� ��L�. 
 �' .����  I������%�;*�Y�� �VZ3 ,�0�!U� &) [�<2 (

 >:�V��� :�< *K ]�J�� & I����� r�Z�� 4����L. 
M2�L ]��	2 -�� 20 r�Z�� ]�J�� & I����� '� >���K

 '� !� �� (K ��� :�< *K 0�1j �"���	��t�; B%�� �R� �
 & /�+&� )*~� �/�+&��	��t�;  >:�: ,�6� (6�U�2 :�L .

.�2�:  @� �� 0: /����=� '�	2�]� ��  '����J  �� :��6�
���  (K���J ��6��� :�;� I�����  & :��6� �2i3

 I�������K��� ���.   �&0: ��JU� )����)����  (
 ]��	2 0: b�;�&�K 4�V"7 $&0 '� >:�V��� �� (���� -��

����� �VZ87/0  ��� . c��6� ��&0 & ,�2BU� ��&0
 B�� ,�2'7 -��88/0 ���. )18(  

	2 '��\ ]��M�&�� 	*4 )B2&�� (4���  r�Z����a b0 
	*\ /u��5 �L ��%.  ����%:�J<� �a6\ �

%��'�� ���J\  &U%0:�� �L >:�V��� .,�;*Q&�: 
���	2 0: ,:' �2i3 �� X� (��\ �4 )�VZ = �B%��

@� =&: �UK =(� �p���2 �� 0: =0�1j & �:��' =
                                                                 
1. SC-flex/pro 
2. Micro- Siemens 
3. Spielberger State Trait Anxiety Inventory 
(STAI Form Y-2) 
4. The  Brunel Mood Scale (BRUMS) 
5. The Profile of Mood States – Adolescents 
(POMS-A) 

:��' *�\ ( ,�6���:�: ��� �0 J� -��j (�>:�K ��� 
��\ �� .M�U!�  .2��6��  (	�+: &: �� @� :&�� B2&��
 P�Q��6K. &�%d ��4  ,�&0��� ��-  ,�2'7���4 

,�0�!L'0& �����  )���2�6��h ��� >�L >:�: .
 (�2�:���) � ��� ��- 69/0  ��87/0 ���. )19(  

��&d  [���� '� M;+�  '� ����0 {�c�2 [�<
,�2'7 0: �K�L �62 [�< &�*K p��� 4:�< /�c. 

�K�L�L M�U!� ,�%���K.  
.*��2  M2�L I�J�K�10 J*5. 10 :�� 6L�K  Q (K

10  '&0�L [���� &  �L�K ��30  P�Q (���82 ���6K. 
��-  ��5� &:�@ +:�(	  0�F�2 �������2  ��L.   �3���

 >����:47 (	�+: 0: 0&:� .
VZ     & >����: M!�L (�� ��5�
 �K�� �15 0: >����: �\�j3(��	 ��4  :��� �3�� .

 '� �R�48  '� �3���K�L ,�%���K  ,��2'7    (�� 40�::���
�27 MU3 ..J*5 :�!*U3 [&: (� ,���3:�!*U3  ���;24  &
:�!*U3  0:(� 40�::�� ,�2'7  ,����3   0: (�<��6�  4���5�

�L (�<�% �F� .    ,����� & ����  ������ ��� -�����2
 a�� MZ��< 0: )*+��8�( �4  P�Q 0:10 ;+ (���8 ���5� '� M

 ��5� [����)30 (���8 ( B�� &10   4���5� 0: ��5� '� �R� (���8
 4��;2 & (�<�6� ,7 ��    ��L (�J��	2 �����!� �� . ���V% 

���� �K�L     ,��2' /��2 ���5� -��"&� '� M;+ ,�%���K5 
(� �0 (	�+: |�Z >����: �� ���L7 0�F�2�K��:.  

 P�c�� '� M;+��:&��!"�� ���  ���� �F� :0�2  & (;�  ��
  B�U� ��\ (� M!"�2 �L . P�c�� '� _ ��:&��!"�  (�

 ,���:�2'7 �&4  r�*!� 4��5� 4��� )���2 ��R�& 0:
4&��  0��+ ,�\�j X��2 �<�% ._Y��  �� �:�2'7

 0: !��&��!"� a*+ -�L�: (�� �� �0 $i�.�	�  D&�L
 '�~7:�K . ,�2�< ��»&0«�:�2'7 � �0 ,�\�j 0�� ���:0 

 �F� :0�2 ,�2' ,���  �� & D&�L,7  a*+ & :�K r+��2 �0
���:�%'�� D&�L M
2 (� �0 . '� @� ���:�2'7 ��  '� M;+

���� �r�*!� D&�L.  & �%�;*�Y�� �VZ I�����
 ,�0�!U�) [�<2 ( &��a b0  	*\ /u�� B2&�� M�U!� �0

��:�K .^�U� (K 4:��<� ~�� P�UR2 -�� '�(2��6��  �� �( -
 ��:(�L�q% 0��K ��	
� '� ��:0&7 ���L ..*K >:�: ��  ��
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 _��K�<256  _��K�< �� & 40&7:�% B���32  �;8 B���
���L .)16( 
 4���*
��M 0�274[�� � 0�B<�SPSS15 MJK� &1 2007 

(��L (�<�% 0�K. ���4  ����� ��� -�����2 ���5� ��
 a�� MZ��< 0: )*+ ,���� & ��� ��8�( �4  4���

 /�210  �M;+ (���830 ��8�( 4 & ��5� 10  '� _  (���8
 (;��
2 ��5��L ._Y��� �ab0  -�����2 ��� 4��

n��  �L�K P�Q 0: @�A�"��B�< 4��  ���Q '� ��
 >'���� �� _���0�& M�*
�%��4 ��4 0�!22  ��� 0:

 ,���UQ�5  �Z0: ����!��� �	2�(J �L . �,7 �� >&i3
(�: ���  4����"� ���� 0�F�2 '� _  & P�Q 0

 ��5�&04  0�
24��;2 & (�<�6�  4����5� 0: ,�2' 
 �8�(*��	2 �43  '� >&�% ��>:�: �� (� B�� (� (��%��5 0�Q

�L M�*
� 0�Kq2 $&0 .  

'!�+� �J( MJ�N$  

�,.� ��,�5  

�7 '��� (K /&�V� 4��;2 4��5� ).J*5  �[&:2 ������- 

53.19 (&   40�::����� ,����2'7) (�<����6�  4�����5� �
2�����-70( �R2:�� 0�: )001/0P= z003/28=19&1F (
��- (��%�<�% (�����L (  (�K  �:��2'7  ��� *!� ��r  �0

 (�\�27��:��.   

   ���� (�J,#P�� ��,�5��Q�� 
 '� >:�V�����������.   & �%�;*�Y���� �V��Z I�������

 ,�0�!U�) [�<2 ( 	*\ ,�2'7 &24 �g B2&�� "�  (�
 )����  :�: ,��6�  ��U� -������2 ^ ���� �V�Z I�� & 

	2�]� ��4   �V�2 ��*\ )    �U%0:��� �a�6\ M2��L
��J\ �%:�J<� ��� & (�K�L,�%���K�   (�5�� ��

 P&�5 (�1� ��	2 0:�6��2 0���� �� (J   '� ���UK >��L
 :��� a����  k�Z.   -��� (��<��   ,��6�:�:  �K��L-

   ��R��& 0: �	*\ & �VZ I����� �F� '� ,�%���K
�����L�: 0����+ 4:���3 . -�����U�^���U� ��*\ ���;�2 �

 0: %��'�� &:J*5.  a����  k�Z '� ��6��  0�Kq2
:�� 0�F��� M��+ &.  

  

 R�).1 . ���?���� (�J,#P�� ��,�5 S��� ,2 T#LF6 ��,U �@#�"6��Q��  

                                    V#15�#�

P��#�J,  

���H.  

V#15�#� 

C-Q  

V#15�#� 

��U� ,�  

V#15�#� 

�U ,�+�  

V#15�#� 

�1��Q  

�V#15�#  

M�6  

V#15�#� 

�U)5�,�  

V#15�#� 

 W�,
X�

��@�  

[&: (J*5  54/1  44/2  53/1  63/3  07/2  37/9    
30/31  40�::�� ,�2'7  47/0  32/1  21/0  37/2  68/0  95/8  

8#	��+ ,�3	�'3� 8�"$ 

1. �,.� �� M#$ 
R�). 2 . �2 Y5�'��� Z#HF6M4�� �J( ��,36(  ��� 5 "��?� �J 

(���? �Q�  
,#P��  

 V#15�#�
����=4�  

.� [ 
( ��?  

 (�,.� V#15�#�
!�+,-#$  

 (�,.� V#15�#�
()�*�  

>��� 
F  

 >���P 

 ��< ��&�K��  741/231 )19 ,1(  74/10  67/9  503/1  235/0  
  

 0�:�U�1 ��"�R<1 !���!"�2 ��� 3 ��5� '� ��  �0 

 (� �;J�2�����- ,�2' 0�
2 M��	2 0: >&�%� ���4 

                                                                 
1. Excel  
2. Repeated measure  
3. Contrast  

����5�4  (�<�6� )-U��&�!�2 17/3± 74/10 ( &
 ,�6� 4��;22 ��: )-U��&�!�2 75/3±67/9  .( 0:

 P�Q10  ���5� '� ��  (���82�����-  !���!"� ��"�R<
 ����!� �� 4��;2 & (�<�6�  4����5� 0: ��� 

 �L��� /&�V�)F1,19=1.503;P=0.235 .( 4����5� 0:
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�(�<�6�    �;8 ,�2' '�>:�: ��  '� ��  (���8 >: �R�
��5� F
" ��. ��5�  ���K & ���B<� 0�� -���j 0:

��a b0  n�� ��!"��!  ���  0: & �L >���62
���1��  0��	2 '�75/10  (� D&�L 0: -U��&�!�2

63/10 .F
" 0: ���0 ��5��  ��
" '� ���K -�� �2�
 �\ M��U�)235/0P=( [&: (50: �)114/0P= ( &
 [�� (50:)763/0P= (�R2 0�: :�;�.  4����5� 0:

4��;2  ���K & ���B<� -�� B�� 0: 4��"�"�R<�� 
��!"��! �L >���62 ��� �  M��U� (K /&�V� -�� ��

 [&: (50:)F1,19=9/139;P=0/007 (�R2:�� 0�: (� -
 '� (K 40�Q >:���8 �� ��5� '� ��  (���8.  a�6�

 ���B<�) '�7/9  ��74/9 ( & ���K _Y� &t�:��2  '�
'��^  ��2'5/6 (���8  ��5/4 �8 (�� ��5� '� �� �B< ���
) '�69/9  ��72/9 (���1� 0: &�  ��F
".  D&�L ��5�

 '� D�U�2 0: & �L >���62 ���K7/9  (�54/9 
���0 -U��&�!�2 . (K ��j ��,���U�  �\ M��U�

)285/0P= ( [�� (50: &)864/0 P= (�R2 0�: :�;�.

 

 
 �� "�51 .-#$ (�,.� 8�"$ �3',�3	� 8'�)J \
� ��,##P6 !�+,)V�� ^Q ( ()�*� (�,.� �)�,#6 ^Q ([H`,� �  

�,.�  �� M#$ .�� ()�*� � !�+,-#$ (�J�,.� �  #5�a � [bF	 �6 �,.� �� M#$ ! �2 V')�G �,.��  �  MJ�E � M'�0+�

5#C c� ) �)J�-� 8�"$ �3',�3	� 7��$�  !.�  Z'��6 Z3 !2 � ()�*� (�,.� �  �%�6 "1	� V'� !E ���@6 V'� �2

 ���� d� "2 �� .  

2. �,.� V#` �   
 R�).3 . �2 Y5�'��� Z#HF6M4�� �J( ��,36(   ��� 5 "��?� �J 

(���? �Q�  

,#P��  

 V#15�#�

����=4�  

[.�  

( ��?  

 (�,.� V#15�#�

!�+,-#$  

 (�,.� V#15�#�

()�*�  

>���  

F  
  

>���  
p  

 ��< ��&�K��  286/658 )19, 1(  50/10  43/9  540/1  230/0  

  
 0�:�U�2 �R<    ���5� -��� 0: �0 ����  �!���!"� ��" 

 (� �;J�2�����-  ,��2' 0�
2 M��	2 0: >&�%�  ����4 
 �����5�4  (�<��6�  )-U����&�!�2 78/2 ± 50/10 (& 

 ,�6� 4��;22  ���: ) -U���&�!�2 61/3 ± 43/9 .(
0: P�Q ��5� 2 ������-     0: ����  �!���!"� ���"�R<

   ��L��� /&��V� ����!� �� 4��;2 & (�<�6�  4����5�

)F1,19=1/540 ; P=0/230(. ��5� 0:�� 4(�<�6�    ���
 :&��4 .���8 ������  ��5�    ����  �!���!"� ���"�R<

;�L (�L�: 4:�RZ� �2� 6��K ,7 '� _ 0�!L7   0:
��a b0  n�� ��!"��!    40��Q (�� �L >���62 ��� 

 0��	2 '� (K34/11  (�10  (K ���0 -U��&�!�2� ��- 
���K �\  '� ,�2' 0�
2 4&0 40�27 �F��R2 0�:
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:�� )F1,19=35/181 ; P=0/001(�  (50:  M��U� (�;"�
[���� )F1,19=36.767 ; P=0/001 ( B�������R2 0�:

�L >���62. ��5� 0:�� B�� 4��;2 4  4���"� 1���62 
 ���  !���!"� n��  0: >���62L �(K    -��� 0���	2

 :&�� ���K18/1  -U��&�!�2:���  (K /&�V� -�� ��
������� ��� 4��;2 4��5� 0:  ���5� /�2 [�U� 0:

� ��- �� (�<�6�  4��5� '�  ��L�: 0��+ . -U�� 0:�  0:
5�4��;2 4��  ��R2 �� >&i3 40�:  ����K -����   (��

  M!�L  ��\ M���U� )F1,19=21/998; P=0/001 ( &
[���� (��50: )F1,19=64/364 ; P=0/001( M����U� �
[&: (��50: )F1,19=3/695 ; P=0/07 ( B�����	��t���; 

�R2�L >��: 0�:. 
  
 

 
�� "�52.  !�+,-#$ (�,.� 8�"$ �3',�3	� 8'�)J \
� ��,##P6)V�� ^Q (� � ()�*� (�,.)�,#6 ^Q ([H`,� �  

�,.� .  �)` �6 !�+,-#$ (�,.� � 4  �,.� �� !#5�a*# 8�"$ �3',�3	� 8#	��+�  �? �� Y$ � !��  ( "��-J�E �

��3?  � 5#C c�  7��$,�3	�'3� -� 8�"$) �)J�8�� � . ("1	�%2�-��  �2 )' ,U �)J�-� 0#5 ()�*� (�,.� � 

 "2 ,��E �E)5� MJ�E V'� ��)L� !E ���@6 V'�.  

 
3. �,.� �� Y$ 

 R�).4 . �2 Y5�'��� Z#HF6M4�� �J( ��,36(   ��� 5 "��?� �J 

(���? �Q�  

,#P��  

 V#15�#�

����=4�  
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 (�,.� V#15�#�
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>���  
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>���  

p  

 ��< ��&�K��  38/314 )19, 1(  14/10  89/8  546/2  127/0  

  
 0�:�U�3  �0 ���  !���!"� ��"�R< ��5� '� _  �;J�

 (�2�����- ,�2' 0�
2 M��	2 0: >&�%� ���4 ����5�4 
(�<���6�  )-U����&�!�2 76/2 ± 14/10 (&  4����;2

 ,�6�2 ��: )-U��&�!�2 37/3 ± 89/8 .( �Q 0: P�
10   (����8 �����5� '� _�� 2�������-  ��!���!"� ����"�R<

  ������!� ���� 4����;2 & (�<���6�  4������5� 0: ���� 
���L��� /&���V�  )F1,19=2/546 ; P=0/127(.  0:

��5���  �6��B<� (�<��6�  4   0: ��\ ���a b0   n��� 
��!"��!  (K �L >���62 ���   '� ,��2' 0�
2 4&0

 40�27 ��
"�R2 0�:)F1,19=6/999; P=0/016( &  0:
 :&��5/0 �:�� -U��&�!�2  �2��5� 0:� ���  �4���;2 4

   ����  �!���!"� ��"�R< /����=� ���&04  ��\���!� 
z�L�: ���� 0:(  �\ M��U�)P=0/675( [&: (50: �

)P=0/273(�  [�� (50: &)P=0/551( �R2:�;� 0�:.

  



()�*� � !�+,-#$ (�,.� &'/"	"'0#+ ("1	� ���,2  .....   83  

 
�� "�53 . !�+,-#$ (�,.� 8�"$ �3',�3	� 8'�)J \
� ��,##P6)�� ^QV ( ()�*� (�,.� �)�,#6 ^Q (,� � [H` 

�,.� �� Y$ . �  �
Q M'�0+� !�+,-#$ (�,.� � 5#C c�  7��$,�3	�'3� �) �)J�-� 8�"$  �()�*� (�,.� �  ���

 8�"$ �3',�3	� 8#	��+ ��,##P6)5��(  8Q�"�3'8� .  
 

 (� (5�� ���(�<� ��4  (�� ���� ��&d    (�Zi\ 0��Q
2 ,���   ,���� ��K  (�K :2 ������-    �!���!"� ���"�R<

   ,��2'7 r�*��2 M���2 0: ��� )   0: ����5� '� ��� 
����5� '� _��  & ����5� -���� ( & (�<���6�  4������5� 0:
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