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Keywords                                         ABSTRACT 
 
 

The presence of new environment within the late of 19th century that 
recognized with time speed, competition, quality and cost pushed 
academia to establish a new collection of systematic decision tools for 
effective managing industrial enterprises.  In respect of this growing 
need Industrial Engineering was introduced as a new academic 
discipline in which the main educational concentration was on 
developing a scientific process for systematic analysis of real options 
under different conditions.  
The complexity and economics of large scale companies within the 
multi-nations commercial environment of those days put relatively a 
number of courses from various disciplines such as; mathematics, 
statistics and probabilities, management science, economics and 
general engineering on the educational package of Industrial 
engineering. Since this collection to suit the changing environment a 
number of revisions has been located so far. The main purpose of this 
study is to provide an integrated model for homogeneous 
classification of the capabilities of graduates from Iranian Industrial 
Engineering departments based on the market requirements.  
This model consequently unified a framework for revising the 
structure and the content of Industrial Engineering in respond to 
ongoing changes within managerial environment. In this paper, first, 
with an extensive review of the educational content evolution within 
Industrial Engineering, an integrated model for evaluating Iranian 
industrial engineers� competencies is designated, and then the 
consequence expected specialties with three distinguished components 
of; knowledge, vision and skills were architected.  
Based on the proposed model, by using an Analytical Hierarchy 
Process, the main industrial engineers� capabilities were recognized 
by; Analysis, Design, Decision Making, Planning and Control 
abilities.  
The validation of the model with a 95% level of confidence comes 
from a Delphi survey within the academia. As a result is shown that in 
the field of industrial engineering the abilities, of analysis, design and 
decision-making are more important than the abilities of planning 
and control. 
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ōźƟŶŝ�ƹ��Ŷƿŵźĭ�ŹƺŰƯŶƴƿƿţƹŚƠŤƯ�ƪƀƳ�ƹŹ�ƲƾƁƹŹ�Żř�ŚƷƽſŶƴƸƯ�ƾ�
�ŢƟźĭ�ƪĪƃ�Ŷǀƫƺţ�ƹ�ŢƘƴƇ���ƱřŹŚĪưƷ�ƹ�ƽźǀƀŰţæèíê����

� Ʊźƣ�ƪƿřƹř� ŹŵçåŰƯ� Źŵ�ƾĭŶǀĤǀě� ƕƺƳ� ƹ� ŮƐſ�ƁźŤƀĭ� �ǀƎŚƷƽ�
ƫƺţǀŶƽƱŚƯŻŚſ�ƾůřźƏ� ƹ�ŚƷƽƫƺţ�ǀŶƽƤƯ� Źŵ�ǀ�šŹƹźƋ� �īŹżŝ�ŽŚ

ĭŹŚĪŝǀźƽƁƹŹ�ŚƷƾƿƏ� Śŝ� ŶƴƳřƺŤŝ� ƶĩ�ƾſ� ŶƴƿōźƟ� Ĩƿ�ǀưŤƀƾ�ƶŝ� �
ƶƿżŬţƶƴƿżĭ�ƪǀƬŰţƹƴĤưƷ�ƹ�Ʈǀưƈţ�ƽŚƷǀżĭ�śŚŴŤƳř�ƹ�ƾŝŚƿŻŹř�Ʋƿ�ƶƴ

�śŚƴŤūř� �ŶƳŻřŵźĜŝ� ƾƫŚưŤůř� ƹ� ƾƘƐƣ� šƹŚƠŤƯ� Ǝƿřźƃ� ŢŰţ� ƶƴǀƸŝ
ŸěŚƳƿŵźĭ�źƿŵƺŝ�ƵŶ��ŚƷźţƺǀĜƯŚĩ�ŹƺƸƓ�Śŝ�Ǝƿřźƃ�Ʋƿř�ƱŹŚƤţƽ�ŶƴưţŹŶƣ�

�ƶƷŵ�ƪƿřƹř� ŹŵæîëåƁƹŹ�ŢǀƟźƓ�ƶƘſƺţ�ƶŝ�źŬƴƯ� �ŚƷƽƩŶƯ��ŹƺŰƯ
ŝř� ƪǀƬŰţ� ŹŵƱŚƯŻŚſ� ƶƳŚĭŶƴģ� ŵŚƘƁƹŹ� ƶƴƯřŵ� ƹ� Ŷƿŵźĭ� ŚƷŚƷƽ�

ſŶƴƸƯƾŤƘƴƇ�ƾřżūř�Żř� řŹ�ƽ�ƮŤƀǀſ�ƶŝ� �ƱŚƀƳř�šŚĩźů�ƹ�ŹŚĩ�Ĩƿ�
ŶǀƫƺţƽƬƀƳ�ƹ�ŵřŵ�ƶƘſƺţ�ƾƁƹŹ�Żř�ŚƷƽƮŤƀǀſ��ŵƺưƳ�ƶŗřŹř� řŹ�ŹƺŰƯ

(Salvendy, 2007)���
ƱŚƯŻŚſ�ƾŤƿźƿŶƯ�ƪŗŚƀƯ�ƪů�ƶŝ�ƵŚĮƳ�ƁƹŹ�ƲƿřƢǀƠƬţ��ŚƷ�Żř�ƾƗƺƴŤƯ�

Ưō� �šŚǀǀƋŚƿŹ� ƭƺƬƗ�ƾƳŚŞƯ� �ŵŚƈŤƣř� ƹ� ŢƿźƿŶƯ� ƭƺƬƗ� �ƩŚưŤůř� ƹ� ŹŚ
Ư�ŜƬƏ�řŹ�ƮŤƿŹƺĮƫř�ƹ�ƮŤƀǀſ�ƭƺƬƗ�ƹ�ƾſŶƴƸƯƾ�źŬƴƯ��ŚŤƿŚƸƳ�ƶĩ�ŵźĩ

ƶŤſŵ� ŹƺƸƓ� ƶŝřƽƁƹŹ� Żř�ŚƷŹřżŝř� ƹ� ŚƷƽƮǀưƈţ�źǀĭƽưƬƗ�ƾ�ŢŰţ�
Ŷƿŵźĭ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƱřƺƴƗ���Źŵ�ƾƗƺƴŤƯ�ŽƹŹŵ��ƶƐſřƹ�ƲǀưƷ�ƶŝ
ſŶƴƸƯ� ƶŤƃŹ� ƾƃŻƺƯō� ƶŤƀŝƾŶƃ� ŵŹřƹ� ƖƿŚƴƇ�� �Źŵ�ƲưŬƳř� ƞƿźƘţ�

ŚĪƿźƯō� ƖƿŚƴƇ� ƲǀſŶƴƸƯÑŶƘĄŝ� Ŷƴģ�ŢǀƷŚƯ� �ƽƱŚǀƯ� ƹ�ƶŤƃŹřƽ�Ʋƿř�
ĩŚţ�ŵŹƺƯ�ƶŤƃŹǀŢſř�ƶŤƟźĭ�Źřźƣ�Ŷ���

                                                 
1 Economic of Scale 
2 Mass Production 
3 Industrial revolution 
4 American Institute of Industrial Engineers 

�ƮŤƀǀſ�ŜƈƳ�ƹ�ŵƺŞƸŝ� �ƾůřźƏ�ƶŝ� �ƖƿŚƴƇ�ƾſŶƴƸƯ�Żř�ƪĪƄŤƯ�ƽŚƷ
Ư�šřżǀƸŬţ� ƹ�ƽĥźƳř� �ŵřƺƯ� �ƱŚƀƳřƾŵŻřŵźě� ��ŶƴƯŻŚǀƳ� �ƖƿŚƴƇ�ŽŶƴƸƯ

šŹŚƸƯ�ƹ�ƂƳřŵƈƈŴţ�ƽŚƷƾƾƋŚƿŹ�ƭƺƬƗ�Źŵ�ƶŝ�ƾƗŚưŤūř�ƹ�ĨƿżǀƟ���
ſŹźŝ�ƶŝ�Śţ�Ţſř�ƾſŶƴƸƯ�ƾůřźƏ�ƹ�ƪǀƬŰţ�ƱƺƴƟ�ƵřźưƷƾƂǀě���ƴǀŝƾ�

ŝŚƿŻŹř�ƹƾƮŤƀǀſ�Ʋƿř�ŵźĪƬưƗ�ŪƿŚŤƳ�ŵŻřŵźĜŝ�ŚƷ����
ƬƗǀř�ƮƛźƿřƺŤŰƯ�ƶĪƴƽƃŻƺƯō�ƾſŶƴƸƯ�ƾ�ƩƺƏ�Źŵ�ƖƿŚƴƇ�êå�ƩŚſ�

ŚƷŻŚǀƳ�źŧř�Źŵ�ƶŤƃŸĭƽŰƯ�ǀƐƾŹŶţ�ƿ�ƪƯŚĪţ�ŚŬƿ�ƶƗƺưŬƯ�ƹ�Ţſř�ƶŤƟŚ
ř�ŽƹŹŵƿŵŹƺƯ� ƶŤƃŹ� ƲŵŹƺƯ� šŚůǈƇř�ƽ�ƿŹŚŤųŚſ� Śƽ�ƶŤƟźĭ� Źřźƣ�
ƫƹ� �ŢſřǀƷŚĭŶƿŵ�šŚƘƫŚƐƯ�ƶŝ�ƶūƺţ�ƲĪƾƮŤƀǀſ�ŚƷƽŶǀƫƺţ�ƽřźŝ�ƽ�
�ƩŚſçåçåŵǈǀƯ�ƽ��National Research Concile, 1998���šŹƹźƋ�

ſŚſř�šŚƘƫŚƐƯƾřźŝ�ƽřƺŤŰƯ� ƹ� ŹŚŤųŚſ�ŭǈƇř�ƽƃŻƺƯō�ƾſŶƴƸƯ�ƾ�
ŚƴƇƿř�ŹƺƔƴƯ�ƶŝ�ƖƿŚƳřƺţ�ŵŚŬƾƿƂƳřŵ�řźŝ�ƱŚĮŤųƺƯōƽŬţ�żƿƶƬŰţƹǀ�ƹ�ƪ
ůřźƏƾſ�ǀƮŤƀŚƷƽŶƯ�ƿźƿŤƾě�Ǝƿřźƃ�Śŝ�ŹŚĭŻŚſ�ǀĤǀŵ��ƵŶƿƯŚƴǀ�ƹ�Ĩ

ƛǀƘƐƣźƾƶƠƫƺƯ� ƶĩ�ŚƷƽſŚſř�ƾ� Ʊō��ƾƳŚƸū� ŵŚƈŤƣř� ŹƺƸƓ���
�ƪĪƃ�źǀĭƽŶƿŶƃ�ŢŝŚƣŹ����ƹ�ŚƋŚƤţ�Źŵ�Ɩƿźſ�źǀǀƜţ��Ưƾ�śŚƴŤūř��ŶƃŚŝ

ŸěŚƳƿƯ�źƾŶƃŚŝ������
�ĨǀţŚưŤƀǀſ�ƹ�ƾưƬƗ�ŢųŚƴƃ�ŽŚſř�źŝ�ƵŶƃ�ƾƘſ�źƋŚů�ƢǀƤŰţ�Źŵ

ƵŚĮƄƳřŵ�Źŵ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�ƽŹŚū�ƾƃŻƺƯō�ƽřƺŤŰƯ�Ʊřźƿř�ƽŚƷ
ƾƿŚƳřƺţ�ƲǀƴĤưƷ�ƹƂƳřŵ�ƽŚƷ��ŹŚĩ�ƽŚƷŹřŻŚŝ� Źŵ�ƶŤƃŹ�Ʋƿř�ƱŚĮŤųƺƯō

ƶƤŞƏ� ƽřźŝ� ƲĮưƷ� ƾƤǀƠƬţ� ƩŶƯ� ĨƿƾƿŚƳřƺţ� ƽŶƴŝ�ƽŚƷ
ƂƳřŵ�ŵŵźĭ� ƶŗřŹř� ƱŚĮŤųƺƯō� �ƾƯ� ƩŶƯ� Ʋƿř�šŚƘƫŚƐƯ� ƽřźŝ� ŶƳřƺţ

ƶƯŚƳźŝ� ƹ� ƶģŹŚĜĪƿƽżƿŹ� ƹ� ƾƃŻƺƯō� ƽŚƷ�Śŝ� ŜſŚƴŤƯ� ƾƄƷƹĦě
šŹƹźƋ�Ʈǀưƈţ�ƹ�ƾŤƿźƿŶƯ�ƽŚƷŚƌƟ�ƽŚƷ�ƾƬƘƟ�ƾƘƣřƹ�Ǝƿřźƃ�ƹ�ƽźǀĭ

ŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƵŶƴƿō�ƲǀƴĤưƷ�ƹ���
ƶƤŞƏ�ƽƹŹ� źŝ� ƶƫŚƤƯ�Ʋƿř�ƾƬƇř� żĩźưţƽŶƴưƳřƺţ�ƽŶƴŝ�ƾƈƈŴţ�ƽŚƷ

ƂƳřŵ�ƾſŚƴƃŹŚĩ� ƖƐƤƯ� Źŵ� ŹƺƄĩ� ƖƿŚƴƇ� ƾſŶƴƸƯ� ƱŚĮŤųƺƯō
ƾƯ�ŶƃŚŝ� �ƶŗřŹř� ƩŶƯſ� ƁźĮƳ� ŵźŝŹŚĩ� �ƵŶƃ�ƪŗŚƀƯ� ƪů� Źŵ� ƾưŤƀǀ

�ƶŤƟźĭ� źƔƳ� Źŵ� ƖƿŚƴƇ�ŽŶƴƸƯ�ƾƬƇř�ƆƈŴţ�ƱřƺƴƗ� ƶŝ� řŹ� ƱŚƯŻŚſ
Ʈǀưƈţ��ƾůřźƏ��ƪǀƬŰţ�ŶƴƿōźƟ��ƪƯŚƃ�ƶĩ��ŢſřƶƯŚƳźŝ��ƽźǀĭ�ƹ�ƽżƿŹ

ƾƯ�ŚƷ�ƮŤƀǀſ�Źŵ�ƩźŤƴĩŶƃŚŝ����
ƶŞţŹƆƈŴţ�ƽŶƴŝƶƬƀƬſ�ƪǀƬŰţ�Ĩƿ� Żř� ƵŵŚƠŤſř� Śŝ� ŚƷ�ƭŚŬƳř�ƾŞţřźƯ

ƱŚƯŻŚſ�Ʊō�Źŵ�ƹ��ƵŶƃƶŝ�šŚƗǈƏř�ƾƷŵƶƳƺĭƾƯ�ƽřƾƯ�ƶĩ�ŶƃŚŝ�ŶƳřƺţ
ƂƳřŵ� ƾŞƀƳ� ƾŝŚƿŻŹř� ƽřźŝƵŚĮƄƳřŵ� ÊƖƿŚƴƇ� ƾſŶƴƸƯ� ƱŚĮŤųƺƯō�ƽŚƷ

ŵƺƃ�Ɩƣřƹ� ƵŵŚƠŤſř� ŵŹƺƯ� ŹƺƄĩ�ƞƬŤŴƯ� ��ƵŶƳźǀĭ� źŝ� Źŵ� �ŹƺĩŸƯ�ƩŶƯ
�ƲǀƴĤưƷ� ƹ� ƾƫŚƗ� ƁŻƺƯō� ƶŝ� ŵƹŹƹ� ƱŚǀƋŚƤŤƯ� ƽřźŝ� ƾƴƟ� šŚƗǈƏř

ƽŶƴưƳřƺţ� Żř�ƾƷŚĭō� Źŵ�ƱŚƿŚƯźƟŹŚĩƴƸƯ�Ĩƿ�Żř� ŹŚƔŤƳř�ŵŹƺƯ�ƽŚƷ�ŽŶ
ƾƯ�ŹŚĩ�ƽŚƷŹřŻŚŝ�Źŵ�ƖƿŚƴƇŶƃŚŝ���Ĩƿ�ƱřƺƴƗ�ƶŝ��ĈƮƷř�ŹƺƏ�ƶŝ�ƩŶƯ�Ʋƿř

ƶƿŚě�ŹŚŤųŚſ�řƺŤŰƯ�Źŵ�ŻŚǀƳ�ŵŹƺƯ�šřźǀǀƜţ�ƶģŹŚĜĪƿ�ƶƘƫŚƐƯ�ŢǀƬŝŚƣ�ƽř
ƽŶƴƯŻŚǀƳ�Śŝ�ŜſŚƴŤƯ�řŹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƃŻƺƯō�ƭŚƔƳ�ƹ�Ǝƿřźƃ�ƽŚƷ

ƩŚſ�ƾţŹŚŬţ�ƽŚƷŹřŻŚŝ�ƕƺƴŤƯ�ƹ�źǀƜŤƯ��ƵŶǀĤǀě�ŹŚǀŤųř�Źŵ��źǀųř�ƽŚƷ
źƿŶƯŵřŵ�ŶƷřƺų�Źřźƣ�żǀƳ�ŹƺƄĩ�ƾƫŚƗ�ƁŻƺƯō�Ʊř��ƶŗřŹř�ƩŶƯ�ŹŚŞŤƗř�ƵŶƃ

ƱŻƹ�ƹ�ƱŚĭźŞų�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ƢǀƤŰţ�Ʋƿř�ŹŵƽŶƴưƳřƺţ�ƾƷŵ�Śŝ�ŚƷ
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éçéç����������������������������������ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ  

 
ƶƬƀƬſ� ƪǀƬŰţ�ĨǀƴĪţ� Żř� ƵŵŚƠŤſřƾŞţřźƯÎ�ƵŶƃ� Ɩƣřƹ� ƾŝŚƿŻŹř� ŵŹƺƯ�
�źŝ�ƚƫŚŝ�Ʊō�ƱŚƴǀưƏř�ŮƐſ�ƶĩ��Ţſřîê��ŶƃŚŝ�ƾƯ���

��
ç��ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƟźƘƯ��

�ƾſŶƴƸƯ�Ʊźƣ� źųřƹř� Źŵ� �ƖƿŚƴƇæî�ƹ�ƁŻƺƯō� ƶƘſƺţ�ƝŶƷ� Śŝ�
ƯŻ� Źŵ�ƂƷƹĦěǀƶƴŚƷƽƵŵŚǀě� �ƶƴǀƸŝ�ƾůřźƏ�ƮŤƀǀſ�ŵƺŞƸŝ� ƹ�ƽŻŚſ��

ŚƷƽŢƟźĭ� ƪĪƃ� ƾŤƿźƿŶƯ�� �ř� żĩźưţƿƷŚĮƄƳřŵ� ƶƗƺưŬƯ� ƲƾƹŹ�ƽ�
řżƟřƿšŹŚƸƯ� ƹ� ƂƳřŵ� ƂƯŻ� Źŵ� ƭŻǇ� ƽŚƷǀŚƷ� ƶƴƽ��ƾƋŚƿŹ� ƭƺƬƗ�

�ƶŝ�ƽŵŚƈŤƣř�ƹ�ƾƗŚưŤūř�ƭƺƬƗ��ĨƿżǀƟƁƹŹ�ƵřźưƷŚƷƽţ�żŬƿƶ�ƪǀƬŰţƹ
ưƈţ� ƹ�šŚƗǈƏřǀƮĭǀźƽƴĤưƷ� ƹ�ǀ�Ŷǀƫƺţ�ŢƸū�ƾſŶƴƸƯ�ƾůřźƏ�Ʋ

ƶŝ��šŚƯŶų�ƶŗřŹř�ƹ�ŚƷǇŚĩƯ�śƺƬƐƯ�ƹ�ōŹŚĩ�ƪĪƃƾŶƃŚŝ���źưŤƀƯ�ŵƺŞƸŝ
ƶƴƿżƷ�ƂƷŚĩ� �ƱŚƴĩŹŚĩ� ƾŤůřŹ� �ŚƷŹŚĩ� ŢƫƺƸſ� ŢƸū� Źŵ�ŌŚƤţŹř� �ŚƷ
ƵŹƹŵ�ƪŗŚƀƯ�ƶƬưū� Żř�ƱŚƿźŤƄƯ�ŢƿŚƋŹ�ŜƬū� ƹ�ŢǀƠǀĩ�ƲƿŻŚƛō�ƽŚƷ

Ư�ƶŤƃŹ�Ʋƿř�ŹƺƸƓƾƯ�śƺƀŰ�ŶƳŵźĭ(Salvendy, 2007)���
ŹƺŰƯ� ƶūƺţƽƹŹ� �ƖƿŚƴƇ� ƾſŶƴƸƯ�ƽƁƹŹ� ƶƘſƺţ��ƽŚƷŹřżŝř� ƹ� ŚƷ

ŻŹřƿŝŚƾƮǀưƈţ�ƹ���Ţſř�ƾƫŚưŤůř�ƹ�ƾƘƐƣ�šƹŚƠŤƯ�Ǝƿřźƃ�ŢŰţ�ƽźǀĭ
ƶŝř�ƶƳƺĭƽƠƬţ�Śŝ�ƶĩ�ǀƩŶƯ�Źŵ�ƾƋŚƿŹ�ƂƳřŵ�ŜſŚƴƯ�ƢƁƹŹ�ƹ�ƽŻŚſ��

�ƱŵƺưƳ� ƩŶƯ� ƱŚĪƯř� ŵŚƈŤƣř� ƹ� ƱŚƯŻŚſ� �ŢƿźƿŶƯ� ƮǀƷŚƠƯ� �ƽŻŚſ
ƟŹſ� ƽŚƷŹŚŤǀưŤƀƾƯ� ƮƷřźƟ� řŹ� ƪưƗ� ƵŻƺů� Źŵ� ƪŗŚƀƯ�ƾŚưƳƿ�Ŷ
���ƱřŹŚĪưƷ�ƹ�ƽźǀƀŰţæèíê�����

ƁƹŹ� ŵźŝŹŚĩ� ƵŻƺů� Ŷƴģ� źƷŚƷƽŢǀƫŚƘƟ� Żř� �ƖƿŚƴƇ� ƾſŶƴƸƯ��ƽŚƷ
ƵŚĮƴŝ�ƹ�ƽŹŚŬţĥƺƫƺƴĪţ�ƽŵŚƈŤƣř�ƽŚƷƽ�ƵŻƹźƯř��ƲĪǀƫƹ�Ŷƃ�ŻŚƛō�ŹƺŰƯ

ƶŝƂŴŝźƿŻ�ƶưƷ�ƶŝ� �ƭŚƗ� ŹƺƏ��ŢƘƴƇ� �ƽŻŹƹŚƄĩ� �ƪƯŚƃ�ŵŚƈŤƣř�ƽŚƷ
ŚƯŶų� ƹ� š� ���� ƁźŤƀĭƿ�ƱƺĤưƷ� ƕƺƴŤƯ� ƾƬƛŚƄƯ� Źŵ� ƹ� �Ţſř� ƶŤƟŚ
ĨƳŚŝƵŹƹŚƄƯ�šŚƯŶų��ƽŹřŵŢĩźƃ��ƶưǀŝ�ŢƘƴƇ��ƽř��ƾƿŚưǀěřƺƷ�ƽŚƷ
ƾŤƄĩƱŚŤſŹŚưǀŝ� �ƾƳřŹ�šŚƯŶų� �ŢƘƴƇ� ƹ� ŢƄĩ� �šŚŬƳŚųŹŚĩ� �ŚƷ

ƭƺƿŵŚŤſř� �ƽźƸƃ�ƶŝ� ŻŚǀƳ� ƶĩ� ƽźĮƿŵ� ƱŚĪƯ� źƷ� Śƿ� ƹ� ƾƃŻŹƹ� ƽŚƷ
ƶƯŚƳźŝƸŝ�ŌŚƤţŹř�ƹ�ŢƿźƿŶƯ�ƹ�ŢƿřŶƷ��ƽżƿŹƵźƶŝ� �ŶƃŚŝ�ƶŤƃřŵ�ƽŹƹ�ŹŚĩ

Ư�ƶŤƟźĭƾ�ŵƺƃ���ŚƘǀƠƃæèíè����
�ƶŤƃŹ� Ĩƿ� ŜƫŚƣ� Źŵ� �ƖƿŚƴƇ� ƾſŶƴƸƯ� ƶƗƺưŬƯ� �źƋŚů� ƩŚů� Źŵ

Ƃƿřźĭ� Źŵ� �ƾƷŚĮƄƳřŵ�ƶŗřŹř� Ʊřźƿř� ŹƺƄĩ� Źŵ� ƾƠƬŤŴƯ� ƖƏŚƤƯ� ƹ� ŚƷ��
ƾƯŵƺƃ� ��źƿŻ�Ƃƿřźĭ� ŹŚƸģ� ƽřŹřŵ� ƾſŚƴƃŹŚƧ� ƖƐƤƯ� Źŵ� ƶŤƃŹ� Ʋƿř
Ţſř���

æ� �ƾŤƘƴƇ�Ŷǀƫƺţ��
ç� ƶƯŚƳźŝ��ƪǀƬŰţ�ƹ�ƽżƿŹƮŤƀǀſ�ŚƷ��
è� ƹ��ƾŤƘƴƇ�ƽĥƺƫƺƴƨţ 

é� ƾŤƘƴƇ�ƾƴưƿř� 

ƁƹŹ� ƶƘſƺţ� ƾŴƿŹŚţ� źǀſ�ƹ� ƾŤƿźƿŶƯ� ƪŗŚƀƯ� ƪů� Źŵ� ƾưƬƗ� ƽŚƷ
ƪĪƃƶƴǀƯŻ� ƽźǀĭ�ƩƹŶū� Źŵ� řŹ� ƖƿŚƴƇ� ƾſŶƴƸƯ� ƶŤƃŹ� ŹƺƸƓ� ƽŚƷ

� ƵŹŚưƃæŢſř� ƵŶƃ� ƶŗřŹř�� �� ƵŹŚưƃ� ƩƹŶū� Źŵç�ƶŤƀūźŝ� šǇƺŰţ� �

                                                 
1 Analytical Hierarchy Process (AHP) 

� ƶƿżŬţ�ƁƹŹ� Źŵ� ƾưƬƗƮŤƀǀſ� ƪǀƬŰţ� ƹ�ƪů�ƁƹŹ� ƲǀƴĤưƷ� ƹ� ŚƷ
ŗŚƀƯƩŚſ�ÊƾƐǀŰƯ�Ǝƿřźƃ�Śŝ�ŹŚĭŻŚſ�ƪŢſř�ƵŶƃ�ƵŵŹƹō�źǀųř�ƽŚƷ����
��

è��ƾţŚƘƫŚƐƯ�ƶƴǀƄǀě�źŝ�ƽŹƹźƯ��
ƭŚŬƳř� šŚƤǀƤŰţ� ƶƗƺưŬƯ� Żř� ƾƬĩ� Ţƃřŵźŝ� Ĩƿ� Źŵ�Źŵ� ƵŶƃ

Ƶƺǀƃ� ƅƺƈųƆųŚƃ� ƹ� ŚƷƽŶƴưƳřƺţ� ƾŝŚƿŻŹř� ƽŚƷƂƳřŵ� ƽŚƷ��

ƾƯ�źŝ�Ʋǀƴģ�ƾƷŚĮƄƳřŵ�ƱŚĮŤųƺƯōƽŶƴưƳřƺţ�ƶĩ�Ŷƿō�ƂƳřŵ�Ĩƿ�ƽŚƷ
ŲſŚě� Źŵ� ƶŤųƺƯōƿƺĭ�ŮƐſ� ƹŵ� ƽřŹřŵ� ƾƐǀŰƯ� šřŹŚƔŤƳř� ƶŝ� ƾ

ƽŶƴưƳřƺţƽŶƴưƳřƺţ�ƹ�ƾƯƺưƗ�ƽŚƷ�Śŝ�ƭřŶĩ�źƷ�ƶĩ�Ţſř�ƾƈƈŴţ�ƽŚƷ
ƵŻřŶƳř� ƪŝŚƣ� ƶƠƫƺƯ� ƽŵřŶƘţƵŶƃ� ƾƟźƘƯ� ƾưƬƗ� šŚǀŝŵř� Źŵ� ƽźǀĭŶƳř��

ƽŶƴưƳřƺţƾĭĦƿƹ� ƾſŹźŝ� ƶŝ� ƾƯƺưƗ� ƽŚƷ�Żř� ŹŚƔŤƳř� ŵŹƺƯ� ƾƬĩ� ƽŚƷ
ƂƳřŵ��ƱŚĮŤųƺƯō�ƾƈƈŴţ�ƂƳřŵ�Żř�ƽřŶūƱōƾƯ�ŚƷŻřŵźěƶĩ�ŵƱō�ƶŝ���

�ŢǀƬŝŚƣ� ŚƷƶƠƫƺƯ�ħřŹŵřƎǀŰƯ�ƾſŚſř�ƽŚƷ�ŹŚƧ�ŹřŻŚŝ�ƾƯ� řŹƶŝ� �ŶƷŵ��

ƶƳƺĭƶĩ�ƽř� Śŝ��ƂƿřżƟřŵŚƯōŹŵ�ƾĭ�ƝŚƐƘƳř�ŵƺų�ƽźƿŸě�ŶƴƳřƺŤŝ�ŢŞƀƳ
ŲſŚě� ƶŝƶŝ� ŜſŚƴƯ� ƾƿƺĭƱŚƯŻŚſ� ŻŚǀƳ�� ƽŵŚƈŤƣř� ƽŚƷŶƴƿŚưƳ� ƭřŶƣř�

�ƕŹŚƃ� �ƱřŹŚĪưƷ� ƹ� Źƺěæèíæ��ƽŶƴưƳřƺţ��ƾſŹźŝ� ƶŝ� �ƾƈƈŴţ� ƽŚƷ
ƾĭĦƿƹƷƾĮŤƀƿŚƃ� ƹ� ŚƂƳřŵ� Żř� ŹŚƔŤƳř� ŵŹƺƯ�ƾƈƈŴţ�ƽŚƷ�ƱŚĮŤųƺƯō

ƾƯ�ƅŚų�ƶŤƃŹ�Ĩƿ�Źŵ�ƾƈƈŴţ�ƶƴǀƯŻ� Śŝ�ƮǀƤŤƀƯ�ƍŚŞţŹř�ƹ�ŵŻřŵźě
ŵŹřŵ�ƶŤƃŹ�Ʊō� �ƩŶƯ�ƶƴǀƄǀě� �ƶƯřŵř�ŹŵƽŶƴưƳřƺţ�ƽŚƷ�ƹ�ƾƯƺưƗ�ƽŚƷ

ƽŶƴưƳřƺţ�ƲǀƴĤưƷƾƯ�ŹƹźƯ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�ƾƈƈŴţ�ƽŚƷ��

ŵŵźĭ����
��

æ�è��ƽŶƴưƳřƺţƾƯƺưƗ�ƽŚƷ��
ưƳřƺţƽŶƴ�ƶŝ��ƱŚƸū�ƽŚƷŹƺƄĩ�ƱŚĭŶƴƀƿƺƳ�ƱŚǀŝ�Źŵ��ƾƯƺưƗ�ƽŚƷ

ƭŚƳŶƴŤƀƷ�ƝƹźƘƯ�ƾƠƬŤŴƯ�ƽŚƷ� �šŹŚƸƯ� ƶŝ� řŶŤŝř� �ƱŚŤƀƬĮƳř� Źŵ�ƽŚƷ
ƾƯ�ƶŤųŚƴƃ�ƾƬƇřšŹŚƸƯ�ÊƱřƺƴƗ�Śŝ�řźǀųř�ƹ�ŶƳŶƃƽŶǀƬĩ�ƽŚƷÏƱō�Żř��ŚƷ

ƾƯ�ŵŚƿŵƺƃ���
Ƶĥřƹ� Żř� ŚǀƫřźŤſř� ŹŵƾĮŤƀƿŚƃ� ƽƾƳƺƳŚĩ� ƽŚƷÐƵĥřƹ� Żř� ŶƴƫŻƺǀƳ� Źŵ� ��ƽ

šŹŚƸƯƽŹƹźƋ�ƽŚƷÑƵĥřƹ�Żř� ŚĪƿźƯō�Źŵ� �šŹŚƸƯ�ƽƾƯƺưƗ�ƽŚƷÒ�Źŵ�ƹ�
Ƶĥřƹ�Żř�řŵŚƳŚĩšŹŚƸƯ�ƽƾƯřŶŴŤſř�ƽŚƷÓƾƯ�ƵŵŚƠŤſř�ŵƺƃ��šŹŚƸƯ�ƽŚƷ

ƶƿŚěÔšŹŚƸƯ� ƹ�ƪŝŚƣ�ƽŚƷƩŚƤŤƳřÕ�ŵŹƺƯ� �ƱŚƤƤŰƯ�Żř�ƾųźŝ�Ǝſƺţ� �żǀƳ�
�Ţſř�ƶŤƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŰƫŚƇƾ�ƹƬƗźƸƯ�ƾƵŵřŻ��æèíè����źŝ�ƽŹƹźƯ

ƭŚŬƳř� šŚƘƫŚƐƯŶƃƾƯ� ƱŚƄƳ� �Ƶ�Źŵ� �ƱŚƸū� ƞƬŤŴƯ� ƽŚƷŹƺƄĩ� �ŶƷŵ
ƱŚƯŻ�ÊƕƺƋƺƯ�ƶŝ��ƞƬŤŴƯ�ƽŚƷ~ƽŶƴưƳřƺţƾƯƺưƗ�ƽŚƷ�nƶŤųřŵźě�ƹ�ŶƳř

ƶƗƺưŬƯ� �Ĩƿ� źƷƽŶƴưƳřƺţ�Ʋƿř� Żř�ƽř�ŵƺų�Ǝƿřźƃ� Śŝ�ŜſŚƴŤƯ� řŹ� ŚƷ
ƶƯŚƳźŝ�Źŵ�ƹ�ƶŤƟŚƿŹŵƵŵřŵ�Źřźƣ�źƔƳ�ŶƯ��ŵƺų�ƾƃŻƺƯō�ƽżƿŹ�ŶƳř��ƩƹŶū

è����
��
��

                                                 
2 Key Skills 
3 Core Competencies 
4 Essential Skills 
5 Generic Skills 
6 Employability Skills 
7 Basic Skills 
8 Transferable Skills 
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ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ��������������������������������������������éè���

  
��

�ƩƹŶūæ���ƲƿƺĪţ�ƾŴƿŹŚţ�źǀſƁƹŹƶƴǀƯŻ�ƹ�ƾưƬƗ�ŢƿźƿŶƯ�ƵŻƺů�Źŵ�ƶƫŚƀƯ�ƪů�ƽŚƷƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�ŹƺƸƓ�ƽŚƷ��
ƾƳŚƯŻ�ƵŹƹŵ��ƢƤŰƯ��ŵřŶųŹ��ŭźƃ��ƖūźƯ��

�Ʊźƣ�ƭƹŵ�ƶưǀƳæí��ƾŤƘƴƇ�śǈƤƳř��
ƵŚĮƴŝ�ŹƺƸƓ�ƹ�Ŷǀƫƺţ�ƽŚƋŚƤţ�ƁźŤƀĭƾŤƘƴƇ�ƽŚƷ�ƁƹŹ�Żř�ŹřŸĭ�ƶŝ�ŻŚǀƳ�ƹ�īŹżŝ�ƽŹŚŬţ�źŝ�ƾƴŤŞƯ�ŢƿźƿŶƯ�ƽŚƷ

ƁƹŹ�ƶŝ�ƶŝźŬţŞƯ�ƾŤƿźƿŶƯ�ƽŚƷƭƺƬƗ�źŝ�ƾƴŤ��
���ƱřŹŚĪưƷ�ƹ�ƽźǀƀŰţ

æèíê���
�Ʊźƣ�źųřƹřæí��Ţǀưſř�ƭřŵōÎ ÊƮǀƀƤţ�ƪƇř�źĪŤŞƯŹŚĩ��(Zandin, 2004)��

�ƶƷŵæìîå��ƾƴŤƿƹ�ƾƫřÏ��ƩźŤƴƧ�ƭŚưţ�Ţưǀƣ�ƽŹřŶŝŚƀů��ŢǀƠǀƧƵŶƃ�����ŚƘǀƠƃæèíè���

ƮƷŵŻƺƳ�Ʊźƣ�Ʃƹř�ƶưǀƳ��

�Ʊźƣ�Ʃƹř�ƶưǀƳæî��šřƹ�żưǀūÐ��ƁƹŹƱŚƯŻ��ƾţŚǀƬưƗ�ŵŹřŶƳŚŤſř�ƽŚƷſř�ƽŚƷŵŹřŶƳŚŤ��(Zandin, 2004)��
�Ʊźƣ�Ʃƹř�ƶưǀƳæî��Ʊƹř�šźŝřŹÑ��ƶŝ�ƱřźĭŹŚƧ�ƁŻƺƯō�ƱŵƺưƳ�ŭźƐƯ��ƾƴƿżĭŹŚƧ�šŚǀƬưƗŢƿźƿŶƯ�ƞƿŚƓƹ�Żř�ƾĪƿ�ƱřƺƴƗ�����ƱřŹŚĪưƷ�ƹ�ƽźǀƀŰţæèíê���

�ƶƷŵæíèå��Ģǀŝ�żƫŹŚģÒ��ƱŚƴƧŹŚƧ�ƾƿōŹŚƧ�źŝ�źŧƺƯ�ƪƯřƺƗ��ƪƜƃ�šŚƈŤŴƯ�ŮƿźƄţ�����ŚƘǀƠƃæèíè���
�ƶƷŵæíêå��Źƺƿ�ƽźƴƷÓ��Śſ�ƩƺƇřšŚƗǈƏř�ƹ�šŚƏŚŞţŹř��ƱŚƯŻ��(Salvendy, 2007)��

�������������ƮƷŵŻƺƳ�Ʊźƣ�ƭƹŵ�ƶưǀƳ� �
�ƶƷŵæíëå��ƪǀƳřŵ���ƭƺǀƫŚƨƯ�Ô���ŵŹřƺƯ�ƱŚƄƳ�Źŵ�ŹřŵƺưƳ�ƹ�šŹŚģ�Żř�ƵŵŚƠŤſř�ƾƳŚƯŻŚſ�ŜǀƧźţ�Ʊŵřŵ�����ŚƘǀƠƃæèíè���
�ƶƷŵæííå��ƾƀƫŚƷ�ƦƿŹŵźƟÕ��ƁřŵŚě�ƮŤƀǀſ��(Zandin, 2004)��
�ƩŚſæííæ��ŹƺƬǀţ�ĨƿŹŵźƟÖ��ŤƀŴƳƶƿŚě�ƲǀƁƹŹ�ƶƘƫŚƐƯ�ƹ�ŢƿźƿŶƯ�ƩƺƇř�Źŵ�ƪƯŚĩ�ƽŹƺŘţ�Ĩƿ�ŹřŸĭ��(Salvendy, 2007)��

�Ʊźƣ�źųřƹřæî���ŢƳŚĭ�ƽźƴÊƷÎÍ��ŢƳŚĭ�ƽŚƷŹřŵƺưƳ��ƾƳŚƀƳř�ƽŚƷŹƺŤĩŚƟ�ƹ�ƪŗŚƀƯ�źŝ�ŶǀĩŚţ�Śŝ�ƾŤƿźƿŶƯ�źĪƠţ�ƶƘſƺţ��(Zandin, 2004)��
ƮŤƀǀŝ�Ʊźƣ�Ʃƹř�ƶưǀƳ� �

�ƶƷŵ�æîåå��ƱƺſźÊƯÊř�ƱƺŤĮƴƿźƷÎÎ��ů�Ţųřŵźě�ƮŤƀǀſ�ŵŚŬƿřŵŚŤſ�ƹ�ƞƇ�ƮǀƷŚƠƯ�ŮƿźƄţ�ƹ�ƲǀǀŞţ��ŵźĪƬưƗ�ƱřżǀƯ�ŽŚſř�źŝ�ơƺƤ�����ŚƘǀƠƃæèíè���
�ƶƷŵæîæå��źƄǀƟ�ŶƫŚƳƹŹÎÏ���ƾſŹŻŚŝ�Źŵ�šǇŚưŤůř�ƽŹƺŘţ��ƽŹŚƯō�ƍŚŞƴŤſř�ŵźŝŹŚƧƶƳƺưƳ�ƽŚƷ�ŭźƏ��ƽřƶƳƺưƳ�ƽŹƺŘţ�ƹ�ƾŝźŬţ�ƽŚƷ�ƽźǀĭ�����ŚƘǀƠƃæèíè���
�ƶƷŵæîçå��ƾţ��ƾſ��ƾŤŝźƟÎÐ��ƞƇ�ƽŹƺŘţ�����ŚƘǀƠƃæèíè���
ƶưǀƳ�Ʊźƣ�Ʃƹř�çå��šźŞƬǀĭ�ƱŚǀƬǀƫ�ƹ�ĨƳřźƟÎÑ��ƱřƹŹ��ƁƹŹ�ŵƺŞƸŝ�ƹ�Ţĩźů�šŚƘƫŚƐƯ�ƶƘſƺţƾŤƘƴƇ�ƾſŚƴƃ��(Zandin, 2004)��
�ƩŚſæîèå��šŹřƺŤſř�źŤƫřƹÎÒ��ƽŵŚƈŤƣř�ŢǀƠǀƧ�ƩźŤƴƧ��

ƽŹŚƯō�ƽŚƷŹřŵƺưƳ�ŵŚŬƿř��(Salvendy, 2007)��

�ƶƷŵæîéå��źƴƿƹ�šźŝŹƺƳÎÓ��žƨǀŤƳźŞƿŚſ��šŚƗǈƏř�ƮŤƀǀſ�����ŚƘǀƠƃæèíè���
æîéê�æîèî���

ƭƹŵ�ƾƳŚƸū�Ĭƴū��
šŚǀƬưƗ�Źŵ�ƢǀƤŰţ��

ƲǀǀƘţ�Ƃǀě�Żř�ƾƳŚƯŻ�ƽŚƷŵŹřŶƳŚŤſřƵŶƃ��
ƁƹŹƮŤƀǀſ�ƪǀƬŰţ�ƽŚƷƵźƸŝ�ƂƿřżƟř�ƽřźŝ�ŚƷƽŹƹ��

(Zandin, 2004)��

ƭƹŵ�ƾƳŚƸū�Ĭƴū��żƬƿŚƯ�ƽźƫÎÔ��ƁŻŹř�ƾſŶƴƸƯ��(Salvendy, 2007)��
�ƩŚſæîéí��ŵŹŚƳźŝ�źŤƀģÎÕ��ƱŚƯŻŚſ�ƽŹƺŘţ��

ƶƘƯŚūŢƿźƿŶƯ�ƾſŚƴƃ��(Salvendy, 2007)��

ř�ƶƷŵ�źųřƹæîêå��
��

ƱŚƴǀưƏř�ŢǀƬŝŚƣ��
ƽŵŶƗ�ƩźŤƴĩ��

ƶǀŞƃƽŻŚſ��
���ŚƘǀƠƃæèíè���

ƮŤƀǀŝ�Ʊźƣ�ƭƹŵ�ƶưǀƳ� �
�ƶƷŵ�ƪƿřƹřæîëå��Ʈǀưƈţ�ƽŹƺŘţƶƴǀƸŝ�ƽŹƺŘţ��ƽźǀĭƽŻŚſ��

ƮŤƀǀſ�ƾţŚƗǈƏř�ƽŚƷ��
ƶƯŚƳźŝŵřƺƯ�šŚūŚǀŤůř�ƽżƿŹ��

(Zandin, 2004)��

��
��
��
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éééé����������������������������������ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ  

 
�ƩƹŶūç��ŹŚĭŻŚſ�ƶƫŚƀƯ�ƪů�ŢǀƟźƓ�ƂƿřżƟř�ƪƯŚĪţ�ƾŴƿŹŚţ�źǀſ��ƕƺƴŤƯ�ƹ�ƽŶƘĄŝ�Ŷƴģ�Ǝƿřźƃ�Śŝ���ƱřŹŚĪưƷ�ƹ�ƽźǀƀŰţæèíê���

ƾƳŚƯŻ�ƵŹƹŵ��ƢƤŰƯ��ŵřŶųŹ��ŭźƃ��
�Ʊźƣ�ƭƹŵ�ƶưǀƳ�źųřƹřçå��

��

ƮŤƀǀſƝŚƐƘƳř�Ŷǀƫƺţ�ƽŚƷźƿŸě��
ƾƗƺƴƈƯ�ƁƺƷ��

ƶĪŞƃƽźţƺǀĜƯŚĩ�ƽŚƷ��
ƶŝ�ŶǀƫƺţźţƺǀĜƯŚĩ�Ĩưĩ��

ƽŹřŵř�ƱƺǀſŚƯƺţř�ƹ�ŹŚĩŵƺų�ƾſŹŻŚŝ��
�Ʊźƣ�Ʃƹř�ƶưǀƳçæ� �

�ƩŚſçååè��
�Ʊźƣ�ŻŚƛōçæ��

ůřƽźǀƀŰţ�ŚƋŹ�ŶưÎ��
ƾſ��ƱŚƿřźŝńř��

ƮŤƀǀſƭƺŤƳřƺĩ�ƽŶǀƫƺţ�ƽŚƷÏ��
�ƮŤƀǀſ�ƾůřźƏ�Śŝ�ƭƺŤƳřƺĩ�ĨǀƳŚĪƯ�ƶƿźƔƳ�ƢǀƠƬţ�źŝ�ƾƴŤŞƯƶŝ�ƽŶǀƫƺţ�ƽŚƷŲſŚě�ŹƺƔƴƯ�Ʊźƣ�Źŵ�ŢǀƘƐƣ�ƭŶƗ�ƶŝ�ƾƿƺĭçæ���

ƮŤƀǀſ�Śƿƺě�ƹ�ƽŵźŞƷřŹ�ƾůřźƏŚƷÐ��
�ƶƴǀƸŝ�ƭƺſ�ƪƀƳƮŤƀǀſ�ƽŻŚſƶƴǀƸŝ�ƁƹŹ�źŝ�ƾƴŤŞƯ��ŚƷƽŻŚƟ�Ŷƴģ�ƽŻŚſ�ģ�ƶƿǇ�ŶƴƽřÑƮŤƀǀſ�ƶƴǀƸŝ�ƾůřźƏ�ƽřźŝ�Śƿƺě�ƹ�ŻŚŝ�ƽŚƷ����

ƶƯŚƳźŝƾŬƳźƐƃ�ƽżƿŹÒ��
�ƶƯŚƳźŝ�ƁƹŹƵźĪǀě�ƽřźŝ�ƽżƿŹƶŝ�šŚƗǈƏř�ƽŶƴŝƶƴƿżĭ�šŹƺƇƮǀưƈţ�ƪŝŚƣ�ƽŚƷźǀƜŤƯ�ƹ�ƾŤŝŚƣŹ�ƽŚƌƟ�Ĩƿ�Źŵ�ƽźǀĭ���

��

��
�ƩƹŶūè�ƽŶƴưƳřƺţ�ƞƬŤŴƯ�ƱŚƤƤŰƯ�ƵŚĭŶƿŵ�Żř�ƾƯƺưƗ�ƽŚƷ��

� ���
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2 Quantum Manufacturing Systems (QMS) 
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4 Multi-Period Multi-Level 
5 Chess Planning 
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7 National Center For Professional Education 
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æîîé� �Werner������������������������������������ ŚǀƫřźŤſř��

çååç� �Jemoott ����������������������������������

æîîå��Carnevale et al ����������������������������������
ŚĪƿźƯō��

æîîæ� �NCFPE7������������������������������������

æîîé��Gibbs et al ����������������������������������

æîîì� �NCIHE8������������������������������������ ƱŚŤƀƬĮƳř��

æîîí� �Cooper & Lybrand ����������������������������������

æîîì��ƾƳřźƠƛ������������������������������������

çååç� �ƕŹŚƃƱřŹŚĪưƷ�ƹ�Źƺě������������������������������������

çååè� �ƾƬƗźƸƯƵŵřŻ ���������������������������������� Ʊřźƿř��

çååé� �ƾƬƗźƸƯ�ƹ�ƾŰƫŚƇƵŵřŻ ����������������������������������

řŵŚƳŚĩ��æîîê��McLaughlin������������������������������������

ŶƴƬƷ��æîîè��Everwijn et al                ����

������æîîí��UNESCO ����������������������������������
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ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ��������������������������������������������éê���

  
��
��

ç�è��ƽŶƴưƳřƺţƾƈƈŴţ�ƽŚƷ 

�ƲưŤƿř�ƹ�ƩŚƀĩƺĩ�æîîí�ƞƘƋ�ƾưƬƗ�ƾſŹźŝ�Ĩƿ�Źŵ���ƾƿŚƳřƺţ�
ƂƳřŵƶƳŚǀƯŹƹŚų�ƾňƴƟ�ƵŚĮƄƳřŵ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƱŚĮŤųƺƯōÎ�ƶſ�Źŵ� řŹ�

ŶƳŵƺưƳ�ƆŴƄƯ�źƿŻ�ƪƈƟ� źſ� �æ� �� �ƶƫŚƀƯ�ƪů�ƶŝ�ƽŹƺŘţ�ƁźĮƳç��
�ƹ��ƾƘƣřƹ�ƪŗŚƀƯ�Żř�ƞǀƘƋ�ħŹŵè��šŹŚƸƯƞǀƘƋ�ƾƏŚŞţŹř�ƽŚƷ����

ǀĩ�ƽŚƷŵźĩŹŚĩ�ƁźŤƀĭ�ĨǀƴĪţ�Żř� ƵŵŚƠŤſř� Śŝ� �ƢǀƤŰţ�Ʊō�Źŵ�ƹ�ŢǀƠ
ƶŝ� ƹ� ƵŚĮƄƳřŵ� ŢǀƠǀĩ� ƽřŹƺƃ� ƪǀĪƄţŢǀƠǀĩ� ƶƳŚų�žƿźţŚƯ�ĨưĩÏ��

�šŚƯřżƫř� �ŚƷ� Ʊō� ŵŚƴŤſř� ƶŝ� ƹ� ŶƳŵƺưƳ� ƆŴƄƯ� řŹ� ƱŚƘƠƴƿŷ� ƽŚƷŻŚǀƳ
�ŜƫŚƣ� Źŵ� řŹ� ŹƺĩŸƯ�ƽ� ŚƷŻŚǀƳ� ƶŝ�ƾƿƺĮŴſŚě�ƽřźŝ�ƾţŚǀƬưƗçæ�ŵŹƺƯ�

ŶƳŵƺưƳ�ƲǀǀƘţ����ƩƹŶūé����Żř�Ƃǀŝèå�ƲǀǀƘţ�ƾƃŻƺƯō�ƾůřźƏ�ƭřżƫř�
�Źŵ�ƶĩ�ŶƃíƶŤſŵ��ƀƤţƮǀŶƳŶƃ�ƽŶƴŝ����

æ����ƾſŹŵ�ƶƯŚƳźŝ�ƾůřźƏ��
ç���šǈǀƸƀţ�ƹ�šřżǀƸŬţ��šŚƳŚĪƯř��
è���ƵŶĪƄƳřŵ�ŶǀţŚſř��
é����ƵŹƹŚƄƯ�ƹ�žƿŹŶţ��
ê���ƂƷƹĦě�ƹ�ƢǀƤŰţ��
ë���ŢƿźƿŶƯ��
ì��ƾƿƺŬƄƳřŵ�ƾĭŶƳŻÐ��í��ƶƯŚƳźŝźĮƿŵ�ƽŚƷ��ƮƸƯ�ƾůřźƏ�šŚƯřżƫř�Ʋƿźţ

� Ʋǀŝ� ŻříƶƠƫƺƯ�žĜſ� ƹ� Ŷƃ�ƲǀǀƘţ� źƿŻ� ŭźƃ� ƶŝ� �ơƺƟ� ƶŤſŵ��ƽŚƷ
ǇƶƿƱō� Żř� Ĩƿ� źƷ� ƲƿźƿŻ� ƽŚƷ��ƪǀƬŰţ� Żř� ƾƈŴƄƯ� ŮƐſ� Śţ� ŚƷ

Ŷƿŵźĭ�ũřźŴŤſř� �æ� �� �ƵŹƹŚƄƯ�ƹ�žƿŹŶţç��� �ƾſŹŵ�ƶƯŚƳźŝ�ƾůřźƏè��
� �ƾƿƺŬƄƳřŵ� ƾĭŶƳŻé� �ƶƯŚƳźŝźĮƿŵ� ƽŚƷ� ��ƂƿřżƟř� ŦƗŚŝ� �ƢǀƤŰţ� Ʋƿř

ƱƹŹŵ�šŚƏŚŞţŹř� ƹ� Ŷƃ� ƵŶĪƄƳřŵ� Źŵ�ŢǀƠǀĩ� Żř� ƾƷŚĭōƵŶĪƄƳřŵ�řŹ� ƽř
ŶǀƄŴŝ� ŵƺŞƸŝ� �� �Ʋƿř� źŝ� ƵƹǈƗ�ŚƤţŹř� �ŢƘƴƇ� ƹ� ƵŶĪƄƳřŵ� Ʋǀŝ� ƍŚŞţŹř

�ƁŻƺƯō� ŢǀƠǀĩ� Źŵ� ƶĩ� ŶƳŵźĩ� ŽŚƀůř� żǀƳ� ƱŚƿƺŬƄƳřŵ� ƹ� ŢƟŚƿ
� ŶƳŹřŵ� ƂƤƳ� ƵŶĪƄƳřŵ(Koksal & Egitman, 1998)���ƹ� ƽźǀƀŰţ

� ƱřŹŚĪưƷ�æèíê��ƾůřźƏ� ƹ� ƾƃŻƺƯō� ƽŚƷŻŚǀƳ� ƲǀǀƘţ� ÊƝŶƷ� Śŝ� �
�ŵźĪƬưƗ� ƾŝŚƿŻŹř� ƶŝ� �ƪƛŚƃ� ƖƿŚƴƇ� ƱŚſŶƴƸƯ� ƂŬƴſ� ƽŚƷŹŚǀƘƯ

Ư�ƾƃŻƺƯō�ƮŤƀǀſŶƴŤųřŵźě�ƖƿŚƴƇ�ƾſŶƴƸ��ƱōšŹŚƸƯ�ƹ�ƂƳřŵ��ŚƷ��

�ƽřżūř�ƹ�Ƶŵźĩ�ƮǀƀƤţ�ƶŤſŵ�ƹŵ�ƶŝ�řŹ�ƖƿŚƴƇ�ƱŚſŶƴƸƯ�ŻŚǀƳ�ŵŹƺƯ�ƽŚƷ
Ƶŵźĩ� ƲǀǀŞţ� řŹ� ƶŤſŵ� źƷƂſźě� ƹ� ŶƳřƶƯŚƳ�Żř� ƶĩ� ŶƳŵźĩ� ƶǀƸţ� ƽř

ƂƳřŵ�ƾĮŤƀƿŚƃ�ƱřżǀƯ��ƱŚƿŚƯźƟŹŚĩ�Żř�Ĩƿ�źƷ�Źŵ�řŹ�ƪƛŚƃ�ƱŚĮŤųƺƯō
ƾƯ�ƭƺſ�ƶƿǇ�ŵŹřƺƯ�ŶſźĄě��ƩƹŶūê�����

��
è�è��ƆƈŴţ�ŮƐſ�ƹ�ŵŚƘŝř��

ƂƳřŵ� ƽŶƴưƳřƺţ� ƾŝŚƿŻŹřŶƴƯŻŚǀƳ� �ƆƈŴţ� Ĩƿ� Źŵ� ƶŤųƺƯō���
ƵŻřŶƳřƂƳřŵ�ƾƿŚƳřƺţ�ƽźǀĭŢſř�ƆƈŴţ�Ʊō�ƱƺĭŚƳƺĭ�ŵŚƘŝř�Źŵ�ƶŤųƺƯō��

ƽŶƴưƳřƺţ� ŵŚƘŝř� ƱŚǀŝ� Źŵ� �ƞƬŤŴƯ� ƱŚƤƤŰƯ�šřŹŚŞƗ� Żř� �ƾƈƈŴţ�ƽŚƷ
Ƶŵźĩ� ƵŵŚƠŤſř� ƾƳƺĭŚƳƺĭŶƳř� �� ƶŝ� ƵŹŚƃř� Śŝ� �ƞƫŚĪŤƯ~�ƶƿŚƯźſ� ƶƿźƔƳ

                                                 
1�Middle East Technical University (METU) 
2�House of Quality Matrix 
3 Student Life 

řƾƳŚƀƳ�nŵźĪŝ�ƽźĭÑƾĮŤƀƿŚƃ���šŹŚƸƯ��ƂƳřŵ�ŜƫŚƣ�Źŵ�řŹ�ƽźƄŝ�ƽŚƷ
ƮǀƀƤţ�Ɓǈţ�ƹ�Ţſř� Ƶŵźĩ�ƽŶƴŝ(Metcalfe, 2005)� ��ƭƹŵ�ŮƐſ�Źŵ

ƭƺſźƯ� Żř� ƾĪƿ� ƶĩ� �ĨƿźţŚě� ħźĩ� ƩŶƯƁƹŹ� Ʋƿźţ�ƾŝŚƿŻŹř� ƽŚƷ
ƶƯŚƳźŝ�ƾƄŴŝźŧřƶƠƫƺƯ�Śŝ�ƽźǀĭŵŚƿ�Ţſř�ƾƃŻƺƯō�ƽŚƷ�ƽŚƷæ���ƹ�ƂƳřŵ

� �šŚƯƺƬƘƯç� �šŹŚƸƯ� ƹ� �ŚƷè� �ƳƁźĮƵŻřŶƳř� ŚƷƾƯ� ƽźǀĭ�ŵƺƃ
(Kirkpatric, 1998)� �ƵŵŹƹōźƟ�ƂŬƴſ� Źŵ�ƶŝ� �ƽźǀĭŵŚƿ� ŶƴƿōźƟ� ƹ� ŚƷ

ƾƯ� ƵŶƳźǀĭŵŚƿ�šŹŚƸƯ� ƹ�Ƃƴǀŝ� �ƂƳřŵ�ƱřżǀƯ�ƾŝŚƿŻŹř�ŶƳŻřŵźě���ƞǀſ
æèíé���šŹƺƇ�šŚƘƫŚƐƯ�Źŵ�ƹ�šŚƤǀƤŰţ��šŚƘƫŚƐƯ�żĩźƯ�Ǝſƺţ�ƶŤƟźĭ
ƁŻŹř�ƾƃŻƺƯō�ƾŝŚƿ�ŹƺƄĩ�ƁŻƺƯō�ƂŬƴſ�ƱŚƯŻŚſ�ŹŚĩ�ŢƿŚƋŹ���ŚƯźƟ

ƽŶƴưƳřƺţ� ŻřƂƳřŵ� ƾƈƈŴţ�ƽŚƷ� Żř�Ƃſźě� Śŝ� ƱŚĮŤųƺƯōæ� ��ƹ� Ʊřƺţ
� �ƾƈƈŴţ�ƂƳřŵç� ��ƹ� �ƾƬưƗ�šŹŚƸƯè� ��Ʊřƺţ�ƹ�ƂƳřŵ�ŵźŝŹŚĩ�šŹŶƣ

ƵŻřŶƳř� ƽŹŚĩ� ƪŗŚƀƯ� ƪů� Źŵ� ƾƈƈŴţ� Ţſř� ƵŶƃ� ƽźǀĭ���ƽŶưŰƯ
æèíé�����

�Żř�ƾƃŻƺƯō�ƾƄŴŝźŧř�ƾŝŚƿŻŹř�ƽřźŝ��ƱřƺǀƫŚſ�ƩŶƯ�Źŵæ���ƪŝŚƣ�šřźǀǀƜţ
ƹ�ƂƳřŵ�Źŵ�ƂŬƴſ�ƯšŹŚƸ��ç��šǈƨƄƯ�ƪů�ƾƿŚƳřƺţ�ƹ��è���ƶŝ�ƪƿŚưţ
� Ɓǈţ� ƹ� ƾƘſŝŚ šŹŚƸƯ� Żř� ƵŵŚƠŤſřƂƳřŵ� ƹ� ŚƷ�ƵŹƹŵ� ƱŚƿŚě� Źŵ� ŚƷ

ƾƃŻƺƯō�Ţſř�ƵŶƃ�ƵŶǀſźě��� �ƾƿřŶǀě�ƹ�ƾŰƐŝřæèíè�� ��Źŵ�ƮƄŤŰƯ
ƂƳřŵ� źƔƳ�ħǈƯ� �ŵƺų�ƢǀƤŰţƾƿŚƳřƺţ� ƵŹŚŝŹŵ�ƱŚĮŤųƺƯō�ƹ�ƂƳřŵ� �ŚƷ

Ŝƀĩ�ƁźĮƳ�Śŝ�řŹ�ƵŹƹŵ�Źŵ�ƵŶƃéřŶƳř��źĮƳŚƄƳ�ƵŻŢſř�ƵŵƺưƳ�ƽźǀĭ��æ��
ƽŶƴưƳřƺţ�ƱřżǀƯŜƀĩ�ƽŚƷ� �ƵŶƃç� �ƶŤųƺƯō� Żř�ŢƿŚƋŹ� �ŚƷè� ��ƢŝŚƐţ

ƶŤųƺƯōŜƀĩ�ƽŚƷ�ƹ��ƾƬƜƃ�ƞƿŚƓƹ�Śŝ�ƵŹƹŵ�Źŵ�ƵŶƃé���ƾƿōŹŚĩ�ƱřżǀƯ
�ƵŹƹŵ�ŽƹŹŵ���ƮƄŤŰƯæèíæ�����

ř�ŹŵƿƤŰţ�ƲǀŚƳřƺţ�Ţſř�ƵŶƃ�ƉźƟ�ƢƾƿŚƷƽƯƺưƗ�ƾƂƳřŵ��ƱŚĮŤųƺƯō
ƶŤƃŹŚƷƽſŶƴƸƯ�ƾřŹřŵ�ƽƘƯ�ƝǈŤųř�ƴƾŹřŵƽƶŤƃŹ� ƶŝ�ŢŞƀƳ�ŚƷƽ�

ſŶƴƸƯ�šƹŚƠŤƯƾƳ�ǀŢƀ� �ŚƳřƺţ� řŸƫƾƿƯƺưƗ�ƾſŶƴƸƯ�ǀŚƴƇ�Ʋƿ�ƶŝ� �Ɩ
� ƱřƺƴƗƿř� šŚƘƫŚƐƯ� ƵŻƺů� Źŵ� ƭŚƗ� źŤƯřŹŚě�ĨƿƤŰţ� ƲǀŵŹřŶƳ� Źřźƣ� Ƣ��

ŶƴưƳřƺţ� ƵŻƺů� Źŵ� �ƢǀƤŰţ� Ʋƿř� żĩźưţƽŚƷƽƈƈŴţ�ƾſŶƴƸƯ�ǀ�Ʋ
źƔƳ�ƕŚưūř�Ŝƀů�ƶĩ��Ţſř�ƖƿŚƴƇƿƶŚƷƽſŹźŝ�ƾř�Źŵ�ƵŶƃƿ��Ţưƀƣ�Ʋ

řƺţ� ƩŶƯŶƴưƳƽŚƷƽƈƈŴţ�ƾƂƳřŵ�ƶŤƃŹ� ƱŚĮŤųƺƯōŚƷƽƷŚĮƄƳřŵ�ƾ�
ŵřŶƘţ� Żř�ƪĪƄŤƯƽ� Źŵ�ƶƠƫƺƯ�ƿƶƤŞƏ�ĨŶƴŝƽ�ŵŹƺƯ�ƶŤƃŹ� Śŝ� ŹŚĭŻŚſ�

ſŹźŝƾƯ�ƾ�źƷ�ƶĩ�ŶƃŚŝƿƶƠƫƺƯ�Żř�ĨŚƷƽ��ƂƳřŵ�ŮƐſ�ƶſ�Źŵ�ŹƺĩŸƯ�
Ư�Źřźƣ�ƂŬƴſ�ŵŹƺƯ�šŹŚƸƯ�ƹ�Ƃƴǀŝƾŵźǀĭ����
Ƙſ� �źƋŚů�ƢǀƤŰţ� Źŵ�ƑŚŰƫ�ƲƿŶŝƾƯ�ƾƶƠƫƺƯ� ŵŵźĭŚƷƽŷ�ƿŵ�Ǝŝź�Ź

ſŶƴƸƯƾŚƴƇ�ƿżŬţ�ŵŹƺƯ�ƖƿƶƬŰţƹǀĭ�Źřźƣ�ƪǀƶƤŞƏ�Śŝ�ƹ�ŵźŶƴŝƽƱō���ŚƷ
ƿƠƬţ�Żř�ƪƇŚů�ƲĮưƷ�ƩŶƯ�ĨǀƶƠƫƺƯ�Ƣ�ƹ�Ƃƴǀŝ��ƂƳřŵ�ŭƺƐſ�Źŵ�ŚƷ

ƂƳřŵ�šŹŚƸƯſŶƴƸƯ�ƶŤųƺƯōƾŚƴƇ�ƿŵŵźĭ�ƶŗřŹř�Ɩ���
��

é��ƢǀƤŰţ�ƶƴƯřŵ�ƞƿźƘţ��
ƶƤŞƏ� �źƋŚů� ƶƫŚƤƯ� ƾƬƇř� ƶūƺţƽŶƴưƳřƺţ� ƽŶƴŝ�ƾƈƈŴţ� ƽŚƷ

ƂƳřŵſŶƴƸƯ�ƱŚĮŤųƺƯōřƺŤŰƯ�Śŝ�ƢŝŚƐƯ�ƖƿŚƴƇ�ƾƽŹŚū�ƽ�ƶŤƃŹ�Ʋƿř�

                                                 
4 Gary Bekerd 
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éëéë����������������������������������ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ  

 
ſŚƴƃŹŚĩ� ƖƐƤƯ� ŹŵƾƵŚĮƄƳřŵ�ƶŝ�Ţſř� ŹƺƄĩ�ƪųřŵ�ƽŚƷƶƳƺĭ�ƶĩ�ƽř

ŶƴŝŻźƯ�ƲưƋƽƶŤƃŹ�źĮƿŵ�Żř�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�żƿŚưţ�Ƶƺūƹ��ƽŚƷ
Ʈǀưƈţ� ƹ�ƱŚƯŻŚſ�ƾưƬƗ�ŢƿźƿŶƯ� ƵŻƺů� Źŵ� ŵƺūƺƯ��ƾưŤƀǀſ�ƽźǀĭ

ƃŻƺƯō�ƭŚƔƳ�ƢǀƟƺţ�ƱřżǀƯ�ƶƘƫŚƐƯ�ƱŚĪƯřƾſŶƴƸƯ�ƾƖƿŚƴƇ��ƭŚŬƳř� ƹ�
Ĩƿ� šŚůǈƇř�ƹ� ƾŤƿźƿŶƯ� ƽŚƷŚƌƟ� ƾƬƘƟ� Ǝƿřźƃ� ŻŚǀƳ� ŵŹƺƯ� ƶģŹŚě

Ʈǀưƈţřźŝ� ƽźǀĭƽƫŚƗ� ƁŻƺƯō� ƱřźƿŶƯ�ƾŵŵźĭ� ƮƷřźƟ� ŹƺƄĩ�������
ƩŶƯƽŶƴưƳřƺţ� ƽŻŚſ�ƽŹŚŤųŚſ� ƍŚŞţŹř� źƿŻ� ŵŹřƺƯ� Śŝ� ƾƈƈŴţ� ƽŚƷ

Ţſř�ƶŤƟźĭ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�ƶƘƫŚƐƯ�ŶƴƿōźƟ�Źŵ�ƶĩ��Ţƃřŵ�ŶƷřƺų��æ��
ƴƸƯ�ƶŤƃŹ�ŵƺūƺƯ�ŢǀƘƋƹ� �ŹƺƄĩ�Źŵ�ƖƿŚƴƇ�ƾſŶç� �ƽŶƴưƳřƺţ�ƽŚƷ

ƂƳřŵ�ƾƬưƗŹŚĩ�ŹřŻŚŝ�Źŵ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƱŚĮŤųƺƯō���
��

�ƩƹŶūé�ƾĭĦƿƹ�ƂƳřŵ�Żř�ŹŚƔŤƳř�ŵŹƺƯ�ƽŚƷƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�ƶŤųƺƯō�(Koksal & Egitman, 1998)��
ƽźǀĭŵŚƿ�ƾƿŚƳřƺţ��

ƢǀƤŰţ�ƾƿŚƳřƺţ��

ƵŻƺů�Źŵ�šŹŚƸƯ�ƹ�ƂƳřŵƛ�ƽŚƷƾƈƈŴţ�źǀ��

źǀǀƜţ�Śŝ�ŹŚĭŻŚſ 

Ţǀƣǈų��

ĨƀƿŹ�ƹ�ƾƴƿźƟōŹŚĩƽźƿŸě��

ƾƯƺưƗ�ƂƳřŵ�ƹ�šŹŚƸƯ��ƁźĮƳ��

ŢǀƫƺŘƀƯƽźƿŸě��

ŢƿźƿŶƯ�ƾƿŚƳřƺţ��

ƽŹŚŤƟŹ�ƾĮģŹŚĜĪƿ�ƹ�ƩŵŚƘţ�ŵŚŬƿř�Źŵ�ƾƿŚƳřƺţ��

ƍŚŞţŹř�ƽŹřźƣźŝ�ƾƿŚƳřƺţ��

ƵŵŚſ�ƾƿŚƳřƺţŹŚĩ�ƭŚŬƳř�ƽŚƷŶƴƿōźƟ�ƽŻŚſ��
ƂƤƳƶƟźů�ŢǀƈŴƃ�ƹ�ŚƷƽř��

Śƌƣ�Źŵ�ƩǈƤŤſř�ƹ�žƠƳ�ƶŝ�ŵŚưŤƗřšƹ��

ƆƈŴţƽŹŚĩ�ơǈųř�ƹ�ŢƣřŶƇ��ƾƿřźĭ 

ƶƘƯŚū�ƹ�ƱŚƀƳř��ƱŚƯŻ��ŢǀƠǀĩ��ƶƴƿżƷ�ħŹŵ�Źŵ�ƽŶƴưƃƺƷ��

ƆƈŴţ�Źŵ�ƮƸſƖƿŚƴƇ�ƾſŶƴƸƯ�ƽŚƷ��

ƞƬŤŴƯ�ƖƿŚƴƇ�Śŝ�ƽŹŚĭŻŚſ�ƹ�ơŚŞƐƳř��

ƾƈƈŴţ�ƽŚƷŹřżŝř�Żř�źŧƺƯ�ƵŵŚƠŤſř�ƹ�ƶƘſƺţ��

ŽƺưƬƯ�ħřŹŵř�šŹŶƣ��

Ťƀǀſ�ƮǀƷŚƠƯ�ƹ�ƁźĮƳƾư��

Ʊŵƺŝ�ƾţŚǀƬưƗ��

ƾƈƈŴţ�ƂƳřŵ�ƹ�šŹŚƸƯ��ƁźĮƳ��

ƾƬǀƬŰţ�źĪƠţ��

��
�ƩƹŶūê�šŹŚƸƯ�ƹ�ƂƳřŵ�ƂƳřŵ�ƽŚƷ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�ƶŤųƺƯō���ƱřŹŚĪưƷ�ƹ�ƽźǀƀŰţæèíê���

Ʃƹř�ƶƿǇ� �ƭƹŵ�ƶƿǇ� �ƭƺſ�ƶƿǇ� �
ŢǀƫƺŘƀƯ�ƩƺŞƣ��

ƽźŞƷŹ��
ƾƗŚƀƯ�ħřźŤƃř�ƹ�źƔƳ�ƩŵŚŞţ��

ƾŤƿźƿŶƯ��

ƱřźĮƿŵ�šřźƔƳ�ƩƺŞƣ�ƽřźŝ�ƾĭŵŚƯō��
ƽŹřŵř�ƍŚŞƌƳř�ƹ�ƮƔƳ��

źƔƳ�ŹŚƸƓř�šŹŶƣ��
ƽźǀĭřźƟ�ŵřŶƘŤſř��

ƽŵźƟ��

ŢƳŚŤƯ�ƹ�ŢƗŚƴƣ��
Ƶƹźĭ�Źŵ�ƽŹŚĪưƷ�ƱřżǀƯ��

ƎǀŰƯ�Śŝ�ŹŚŤƟŹ�ŻźƏ��
ŵŚưŤƗř�ŢǀƬŝŚƣ��

ƽźƷŚƓ�ƾĮŤſřŹō��

šŹŚƸƯ�ƹ�ƂƳřŵƾƯƺưƗ�ƽŚƷ��

ƾƳŚƀƳř�ƹ�ƾƏŚŞţŹř��

�ƭřźŤůř�ŢƿŚƗŹ�ƹ�śŵř��
šřŹźƤƯ�ƹ�ƲǀƳřƺƣ�Żř�ƕǈƏřƾƈƈŴţ�ƵŻƺů���

ŢǀƫŚƘƟ�ƭŚŬƳř�ƾſŶƴƸƯ�Ƶƺǀƃ�ƶŝ�ƍƺŝźƯ�šŚƗǈƏřƕƺŞŤƯ�ƱŚƯŻŚſ�Źŵ�ƾƈƈŴţ�ƽŚƷ��
Ƃǀě�šŹŶƣƽŹŚĩ�ƵŻƺů�Źŵ�šǇƺŰţ�ƾƴǀŝ��

ƾƐǀŰƯ�Ǝƿřźƃ�ƹ�ŚƷŹŚǀƘƯ�ƶŝ�ƶūƺţ�Śŝ�ŢſŹŵ�Ʈǀưƈţ�ŷŚŴţř�šŹŶƣ��
ƵřŹ�ƶŗřŹř�ƱřżǀƯƪůƪưƗ�Źŵ�źŧƺƯ�ƽŚƷ��

šŹŚƸƯ�ƹ�ƂƳřŵƾƈƈŴţ�ƽŚƷ�������������

ŹŚĪŤŝř�šŹŶƣ��
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ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ��������������������������������������������éì���

  
 

ê��ƽĥƺƫƹŶŤƯ��
ŚƤƯ� ŹŵƩŶƯ�ƽŚƷŻŚƟ� �źƋŚů�ƶƫ�ƾƏ� �ƩŶƯ�ƾŬƴſŹŚŞŤƗř� ƹ�ƽŻŚſ

ƭŶƣŢſř�ƵŶƃ�ƭŚŬƳř�źƿŻ�ƽŚƷ���
æ� ƶƤŞƏ� ƩŶƯ� ƶŗřŹřƖƿŚƴƇ� ƾſŶƴƸƯ� ƶŤƃŹ� ƾƃŻƺƯō� ƽřƺŤŰƯ� ƽŶƴŝ��

� ƖƿŚƴƇ� ƾſŶƴƸƯ� ƶŤƃŹ� ƾſŹŵ� ƽŚƷŶůřƹ���ƭƺƬƗ� šŹřŻƹ� śƺƈƯ
ƲƟ�ƹ�šŚƤǀƤŰţƽŹƹō��ƶŤſŵ��ǇŚŝ�ƶŝ�ƲǀƿŚě�ŶƳƹŹ�Ĩƿ�Żř�ƵŵŚƠŤſř�Śŝ��

Ƴ� ŽŚſř� źŝ� ƹ� ƵŶƃ� ƽŶƴŝƶƤŞƏ� �ŽŹŵ� ƕƺƋƺƯ� ƹ� ƕƺ�ƩŶƯ� ƽŚƷ
Ţſř�ƵŶƃ�ƾůřźƏ� 

ç� ƆƈŴţ�ƩŶƯ�ƶŗřŹřƖƿŚƴƇ�ŽŶƴƸƯ�ƽŚƷ� ��ƶŝ�ǇŚŝ�ŶƳƹŹ�Ĩƿ�ƢƿźƏ�Żř
�ƾƃŻƺƯō�ƽřƺŤŰƯ�ƩŶƯ�Źŵ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƈƈŴţ�ƶƐǀů��ƲǀƿŚě

ŽŹŵ�ŽŚſř� źŝ� ƹ� ƵŶƃ�ƲǀǀƘţƆƈŴţ� �Ʊō�ƽŚƷ��ŹŚƔŤƳř� ŵŹƺƯ�ƽŚƷ
ƶŤſŵ�ƹ�ƞƿźƘţŢſř�ƵŶƃ�ƽŶƴŝ� 

è� ƽŶƴưƳřƺţ� ƩŶƯ� ƶŗřŹř� ƽŚƷƖƿŚƴƇ�ŽŶƴƸƯ�ƾƈƈŴţ� ��ƶƠƫƺƯ� ƶſ� Żř
�ŽŶƴƸƯ� ƽŶƴưƳřƺţ� ŮƐſ� ƞƿźƘţ� ƽřźŝ� šŹŚƸƯ� ƹ� Ƃƴǀŝ� �ƂƳřŵ

Ţſř�ƵŶƃ�ƵŵŚƠŤſř�ƾƈƈŴţ�ƪŗŚƀƯ�ƪů�Źŵ�ƖƿŚƴƇ� 

é� ƩŶƯ� ƾŬƴſŹŚŞŤƗř� ��Żř� ƵŵŚƠŤſř� Śŝ� ƖƿŚƴƇ� ƾſŶƴƸƯ� ƱŚĭźŞų� źƔƳ
Ɩưū��ƶŞůŚƈƯƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ƽŹƹō�ƵŶƃ�ƪǀƬŰţ�ƽŹŚƯō�ƽŚƷ

Ţſř� 

ê� ƶŞţŹƆƈŴţ� ƽŶƴŝŚƷ� ��ƩƹřŶū� ŜƫŚƣ� Źŵ� ƱŚĭźŞų� źƔƳ� źŝ� ƾƴŤŞƯ
ƶŞůŚƈƯ�ƢƿźƏ�Żř�ƶĩ�ƾūƹŻ�ƶƀƿŚƤƯ�ƁƹŹ�Żř�Ţſř�ƵŶƯō�ŢſŶŝ�ŚƷ

ƶƬƀƬſ� ƪǀƬŰţ� ƾŞţřźƯAHP�ƶŞţŹ� ŢƸūƆƈŴţ� ƽŶƴŝ�ƵŵŚƠŤſř� ŚƷ
Ţſř�ƵŶƃ� 

��
ë��ƩŶƯƽŻŚſ��

�Źŵ� ƖƿŚƴƇ� ƾſŶƴƸƯ� ƶŤƃŹ� ƾƃŻƺƯō� ƽřƺŤŰƯ� ƽŹŚū� ŢǀƘƋƹ
�ƾſŚƴƃŹŚĩ�ƖƐƤƯ�Źŵ�ŹƺƄĩ��Ƃƿřźĭƹ�ƾŤƘƴƇ�Ŷǀƫƺţ�ƽŚƷƶƯŚƳźŝ��ƽżƿŹ

ƮŤƀǀſ�ƪǀƬŰţ�ƹŚƷ��Ţƀƿƹŵ�ƶŝƺƈƯ�Śŝ�ƢŝŚƐƯ�ƽřŹƺƃ�ƶƀƬū�ƲǀƯŵƺƳƹ
ƶƯŚƳźŝ� ƾƫŚƗƲƟ� ƹ� šŚƤǀƤŰţ� �ƭƺƬƗ� šŹřŻƹ� �ƽżƿŹ�űŹƺƯ� �ƽŹƹō

ææ�æå�æèìèŢſř� ƶŤƟźĭ� Źřźƣ� źƔƳ� ŶƯ� ��� ��ƾƃŻƺƯō� ƽřƺŤŰƯ� řŶŤŝř
ƶŝ� �ƽŹŚūƶƤŞƏ�ƩŶƯ�Ĩƿ�šŹƺƇ�źŝ�žĜſ�ƹ�ƵŶƃ�ƶŗřŹř�ƲĮưƷ�ƽŶƴŝ

ƶƤŞƏ� ÊŽŚſřƆƈŴţ� ƩŶƯ� �Ʊō� ƽŚƷ�ƾůřźƏ� ƖƿŚƴƇ� ƾſŶƴƸƯ� ƽŚƷ
Ţſř� ƵŶƿŵźĭ� �� ƩŚŞƳŵ� ƶŝƂƳřŵ� ƽŶƴưƳřƺţ� ƱřżǀƯ� �Ʊō�źƷ� Źŵ� ƶŤųƺƯō

ƂƳřŵ�šŹŚƸƯ�ƹ�Ƃƴǀŝ��ƂƳřŵ�ƶƠƫƺƯ�ƶſ�ŜƫŚƣ�Źŵ��ƆƈŴţ�Źŵ�ƶŤųƺƯō
ƩŶƯ��ƆƈŴţ�ƱōŢſř�ƵŶƃ�ƽŻŚſ����

��
æ�ë��ƶƤŞƏ�ƩŶƯ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƃŻƺƯō�ƽřƺŤŰƯ�ƽŶƴŝ��

ǇŚŝ� ƶŝ� ƲǀƿŚě� ŶƳƹŹ�Ĩƿ� ŹŵÎƶŤſŵ� Śŝ� ƹ��ƾſŹŵ� ƽŚƷŶůřƹ� ƽŶƴŝ
ƶƤŞƏ�ƩŶƯ�Ĩƿ� �ƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹŝƲĮưƷ�ƽŶƴÏ�ƽřƺŤŰƯ�ƽřźŝ�

� ƪĪƃ� Źŵ� ƶŤƃŹ� Ʋƿř� ƾƃŻƺƯō�æ� �Ţſř� ƵŶƃ� ƶŗřŹř� ��ŮƐſ� ƲƿźţǇŚŝ
ŽŹŵ� �ƩŶƯ�ƮǀƀƤţ� ƹŵ� Ʊō�ƢǀƠƬţ� ƹ�ƾƬưƗ� �ƽźƔƳ� ƕƺƳ� ƶſ� ƶŝ� řŹ� ŚƷ

                                                 
1 Bottom-Up 
2 Homogeneous Classification Model  

Ţſř� Ƶŵźĩ� �ŽŹŵ�ƲǀƯŚţ� řŹ� ƖƿŚƴƇ� ŽŶƴƸƯ� ƂƳřŵ� ƶĩ� ƽźƔƳ� ƽŚƷ�
ƾƯƾƯ�Źřźƣźŝ�ƍŚŞţŹř�ƺŬƄƳřŵ�ƲƷŷ�Śŝ� ŚƯƺưƗ�ƹ�Ŷƴƴĩ�šŹƺƇ�ƶŝ� �Ŷƴƴĩ

ƶƤŞƏ� źƿŻƵŶƃ�ƽŶƴŝŶƳř� �ŽŹŵƶŤƃŹ� Śŝ�ħźŤƄƯ�ƽŚƷ�ƶƿŚě� ƭƺƬƗ�ƽŚƷ
ŽŹŵ� ƲǀƴĤưƷ� ƹ� �ƾưǀƃ� ƹ�ĨƿżǀƟ� �ƾƋŚƿŹ� źǀƔƳ�Śŝ� ħźŤƄƯ� ƽŚƷ

ƶŤƃŹ�ĨǀƳŚĪƯ�ƹ�ƱřźưƗ��źţƺǀĜƯŚĩ��ơźŝ�ƾſŶƴƸƯ�źǀƔƳ�ƾſŶƴƸƯ�ƽŚƷ
�ƱřƺƴƗ�ŢŰţ��ƶƗƺưŬƯ�Ĩƿ�Źŵ~ƾſŶƴƸƯ�ƹ�ƭƺƬƗ�ƾƳŚŞƯ�nƶŤſŵ�ƽŶƴŝ

ƵŶƃŶƳř����
ŽŹŵ� �ƲǀƴĤưƷ� ƶŤƃŹ� Śŝ� ħźŤƄƯ� ƽŚƷ�Ĩƿ� Źŵ� �ŢƿźƿŶƯ� ƹ� ŵŚƈŤƣř

�ƱřƺƴƗ�ŢŰţ�ƶƗƺưŬƯ~ƾƗŚưŤūř�ƹ�ƾƳŚƀƳř�ƭƺƬƗ�nƶŤſŵƵŶƃ�ƽŶƴŝŶƳř��
ŽŹŵ� źŝ� ƵƹǈƗŽŹŵ� �ħźŤƄƯ� ƽŚƷ�ƶĩ� ŶƳŹřŵ� ŵƺūƹ� ƽźĮƿŵ� ƽŚƷ

ƶƗƺưŬƯ�Źŵ�ƹ�ŶƴŤƀƷ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�ƆŤŴƯ�ƱřƺƴƗ�ŢŰţ�ƽř
~ƮŤƀǀſ� ƾſŶƴƸƯ� nƶŤƟźĭ� ŹřźƣŶƳř� �ŽŹŵ�šŹŚƸƯ� ƶĩ� ƾƬưƗ� ƽŚƷ

ƿƺƤţ� řŹ� ƺŬƄƳřŵƾƯ� Ţ�ƹ� ƵŚĭŹŚĩ� �ƽŻƺƯōŹŚĩ� ƶŤſŵ� ƶſ� ƶŝ� Ŷƴƴĩ
ƵŶƃ�ƮǀƀƤţ�ƵŚĮƄƿŚƯŻōŶƳř����
ƵźƸŝ�Śŝ�ƶĩ�ƾƳŚƿŚě�ƵĥƹźěƾƯ�ƭŚŬƳř�ƪưƗ�ƹ�ƂƳřŵ�ƢǀƠƬţ�Żř�ƽźǀĭ�ƹ�ŵźǀĭ

�ƽřźŝ� řŹ� ƾƘƣřƹ� ƶƫŚƀƯ�Ĩƿ� Źŵ� ƾƬưƗ� ơřŶƈƯ� Śŝ�ƂƳřŵ� ƾƣǈţ� ƪŰƯ
ƾƯ�ŚǀƸƯ�ƺŬƄƳřŵŢſř�ƶŤƟźĭ�Źřźƣ�ƾƤǀƠƬţ�ƶŤſŵ�Źŵ�ŵŻŚſ��ƶųŚƃ�ƽŚƷ

�ƶƿŚě�ƭƺƬƗ�ƂƳřŵ�ƲǀƯŚţ�ŢƸū��ƾƗŚưŤūř�ƹ�ƾƳŚƀƳř�ƭƺƬƗ�ƹ�ƾſŶƴƸƯ�
�ƶƫŚƀƯ� Ĩƿ� ƞƬŤŴƯ� Ƶƺūƹ� Śŝ� ƶƐŝřŹ� Źŵ� ƖƿŚƴƇ� ŽŶƴƸƯ� ƾƯƺưƗ

ƵŶƃ�ƵŶƳŚŬƴĭ�ƾƃŻƺƯō�ƽřƺŤŰƯ�Źŵ��ƾƸūƹŶƴģŶƳř���ƅŚƈŤųřêì���Żř
ƶŤƃŹ� ƶŝ� ƾſŹŵ� ƽŚƷŶůřƹ��ƾſŶƴƸƯ� �ƶƿŚě� ƭƺƬƗ� źǀƔƳ� �źĮƿŵ� ƽŚƷ

ƱŚǀƯ�ŜūƺƯ�ŢƿźƿŶƯ�ƹ�ŵŚƈŤƣřƶŤƃŹƴƸƯ�ƶŤƃŹ�ƱŶƃ�ƽř�ƖƿŚƴƇ�ƾſŶ
Ţſř�ƵŶƿŵźĭ���

��
ç�ë��ƆƈŴţ�ƩŶƯƖƿŚƴƇ�ŽŶƴƸƯ�ƽŚƷ��

�Ĩƿ� Śŝ�ƾƃŻƺƯō�ƽřƺŤŰƯ�ƩŶƯ� Źŵ� ǇŚŝ� ƶŝ�ƲǀƿŚě� ŶƳƹŹ�ƢǀƠƬţ� Żř
ƲǀƿŚě� ƶŝ� ǇŚŝ� ŶƳƹŹÐƆƈŴţ� ƩŶƯ� �ƶŝ� ƖƿŚƴƇ� ŽŶƴƸƯ� ƽŚƷ�šŹƺƇ

� ƩƹŶū�ë� �Ţſř� ƵŶƃ� ƪƇŚů� ��ƶƤŞƏ� �řŶŤŝř� �ƲǀƿŚě� ƶŝ� ǇŚŝ� ŶƳƹŹ� Źŵ
ƴƸƯ� ƾƈƈŴţ� ƶƐǀů� ƱřƺƴƗ� ƶŝ� ƮŤƀǀſ� ƾſŶƴƸƯ�ƖƿŚƴƇ� ƾſŶ

Ţſř�ƵŶƃ�Ƶŵřŵ�ƆǀŴƄţ���Ƃƿřźĭ�ƹŵ�ƶŝ�ƶūƺţ�Śŝ��žĜſ~ƶƯŚƳźŝ�ƽżƿŹ
ƮŤƀǀſ�ƪǀƬŰţ�ƹ�n�ƹ~ƾŤƘƴƇ�Ŷǀƫƺţn�ƶƿźƔƳ�ƪƯŚƃ�ƾƬƇř�ƶƴǀƯŻ�ƹŵ��
ƮŤƀǀſ�ƾƯƺưƗƆƈŴţ�ƽřźŝ�Ʊō�ŵźŝŚĩ�ƹ�ŚƷ�Źŵ�ƖƿŚƴƇ�ŽŶƴƸƯ�ƽŚƷ

Ţſř�ƵŶƃ�ƶŤƟźĭ�źƔƳ� �ƭŶƣ�ŢƿŹƺŰƯ�Śŝ� �ŢƿŚƸƳ�Źŵ�ŶƴƿōźƟ�ƾƬƇř�ƽŚƷ
ŝ�ƹ��ƮŤƀǀſ�ƾſŶƴƸƯ�źƷ�ƶŝ�ƍƺŝźƯ�ŽƹŹŵ�ƾƃŻƺƯō�ƝřŶƷř�ƶŝ�ƶūƺţ�Ś

ƲƟ� ƹ�šŚƤǀƤŰţ� �ƭƺƬƗ�šŹřŻƹ�šŚŝƺƈƯ�Źŵ�ƶĩ� �ƭŶƣ��Ţſř�ƵŶƯō�ƽŹƹō
ƆƈŴţŢſř�ƵŶƿŵźĭ�ũřźŴŤſř�ƭŶƣ�źƷ�ƶŝ�ƍƺŝźƯ�ƽŚƷ���

ƾƸūƹŶƴģ�ƪŗŚƀƯ�ƪů��ƖƿŚƴƇ�ŽŶƴƸƯ�ƾƬƇř�ƆƈŴţÑ�ƽŶƘĄŝŶƴģ�Śƿ�
Ţſř�ƾưƬƗ�šŹƺƇ�ƶŝ�ƮŤƀǀſ�ƾſŶƴƸƯ�ŶƴƿōźƟ�ƽźǀĭŹŚĪŝ�Śŝ���ŽŶƴƸƯ

ƿŚƴƇšŹŚƸƯ� ƹ�ƂƳřŵ� Żř� ƵŵŚƠŤſř� Śŝ� ŶƳřƺŤŝ� ƾŤƀƿŚŝ� Ɩ�ƾưŤƀǀſ� ƽŚƷ

                                                 
3 Top-Down 
4 Multi-Disciplinary Problems 
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éíéí����������������������������������ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ  

 
ƆƈŴţ�Żř�ƶŤƟźĭźŝ�ƶĩ�ŵƺųƶƤŞƏ�ƽŚƷ�ƾƯƺưƗ�ƶƿźƔƳ�Źŵ�ƵŶƃ�ƽŶƴŝ

ƮŤƀǀſƾƯ�ŚƷŵŻřŵźĜŝ�ƾưŤƀǀſ�ƕƺƳ�źƷ�ƾſŶƴƸƯ�ƶŝ��ŶƃŚŝ���
��
è�ë��ƽŶƴưƳřƺţ�ƩŶƯƖƿŚƴƇ�ŽŶƴƸƯ�ƾƈƈŴţ�ƽŚƷ��

�ƵƺŰƳ� ƹ� źƔƳ� ƵŻƺů� Źŵ� ƖƿŚƴƇ�ŽŶƴƸƯ�ƂŬƴſ� ƪŝŚƣ� šŚƯƺƬƘƯ
źĪƬưƗƆƈŴţ�Żř�ƵŵŚƠŤſř� Śŝ�ŵ�ƱřƺƴƗ�ŢŰţ� �ƪưƗ�ƵŻƺů�Źŵ�ŵƺų�ƽŚƷ

~ƾƈƈŴţ�ƽŶƴưƳřƺţ�n�ƩŶƯ�šŹŚƸƯ�ƹ�Ƃƴǀŝ��ƂƳřŵ�ƶƠƫƺƯ�ƶſ�Ʃƺů�ƹ
�Ţſř� � ƵŶƃ��ƪĪƃç� ���ƽŚƷŹřżŝř� ƹ� ŚƷƺĮƫř� �ŚƷŶƴƿōźƟ� Żř�ƾƷŚĭō�ƱřżǀƯ

ƆƈŴţ�Źŵ�ƖƿŚƴƇ�ŽŶƴƸƯ�ƂƳřŵ�ŮƐſ��ƶƫŚƀƯ�ƪǀƬŰţ�ƽřźŝ�ŵƺūƺƯ��

ƵŻřŶƳř�řŹ�ƪǀƬŰţ�ƵŻƺů�ƽŚƷƾƯ�ƽźǀĭƴĩŶ��ŢǀƘƣƺƯ�ħŹŵ�ƆǀŴƄţ�ƹ�ŚƷ
�Ƃƴǀŝ� ŮƐſ� �ŢǀƘƣƺƯ� ƪǀƬŰţ� ŢƸū� ŜſŚƴƯ� Źřżŝř� ƹ� ƺĮƫř� �ŶƴƿōźƟ

ƆƈŴţ�Źŵ�ƖƿŚƴƇ�ŽŶƴƸƯƵŻřŶƳř�řŹ�ƪǀƬŰţ�ƵŻƺů�ƽŚƷƾƯ�ƽźǀĭ�ƹ�Ŷƴĩ
�ƾƿŚƳřƺţ�ƱřżǀƯ�ƢƿźƏ�Żř� �ƵŻƺů�Ʋƿř� Źŵ�ƖƿŚƴƇ�ŽŶƴƸƯ�šŹŚƸƯ�ŮƐſ

ƵŵŚǀě�ƹ�řźūř�Źŵ�ƖƿŚƴƇ�ŽŶƴƸƯƘƣƺƯ�Źŵ�Źřżŝř�ƹ�ƺĮƫř��ŶƴƿōźƟ�ƽŻŚſ�Ţǀ
ƵŻřŶƳř� �źƔƳ� ŵŹƺƯƾƯ� ƽźǀĭŵƺƃ� ��ƹ� Ƃƴǀŝ� �ƂƳřŵ� ƶƠƫƺƯ� ƶſ� ƢǀƠƬţ

ƆƈŴţ� Źŵ�šŹŚƸƯƮǀưƈţ� �ƾůřźƏ�ŶƴƳŚƯ� źĮƿŵ�ƽŚƷ� ƹ�ƽźǀĭ����żǀƳ� �
�ƩŶƯ�řŹ�ƾƈƈŴţ�ƵŻƺů�Ʊō�ƪŗŚƀƯ�ƪů�Źŵ�ƖƿŚƴƇ�ŽŶƴƸƯ�ƽŶƴưƳřƺţ

ƾƯŶƿŚưƳ���
��

��
��

�ƪĪƃæ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƃŻƺƯō�ƽřƺŤŰƯ�ƩŶƯ��ĩ�ƖƐƤƯ�ƾſŚƴƃŹŚ 
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ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ��������������������������������������������éî���

  
��

�ƩƹŶūë�ƆƈŴţ�ƩŶƯ�ƖƿŚƴƇ�ŽŶƴƸƯ�ƽŚƷ�ƾſŚƴƃŹŚĩ�ƖƐƤƯ���

��

�ƪĪƃç�ƽŶƴưƳřƺţ�ƩŶƯ�ƖƿŚƴƇ�ŽŶƴƸƯ�ƾƈƈŴţ�ƽŚƷ��ƾſŚƴƃŹŚĩ�ƖƐƤƯ��
��
��

ƶƴǀƯŻ� �ƕƺƋƺƯ� �ƆƈŴţ� �
ƮŤƀǀſ�ƪǀƬŰţƩŶƯ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷƶŤƀƀĭ�ƹ�ƶŤſƺǀě�ƽŻŚſ��

ƮŤƀǀſ�ƾƠǀĩ�ƹ�ƾĈưĩ�ƪǀƬŰţƶŝ�ŚƷƭŚƔƳ�šŹƺƇƾưŤƀǀſ�źĪƠţ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ƶŤƟŚƿ��
ƶǀŞƃƮŤƀǀſ�ƽŹŚƯō�ƽŻŚſŚƷ��

�ƽŹŚƯō�ƪǀƬŰţ�ƾƏŚŞƴŤſř�ƹ�ƾƠǀƇƺţ���

ƪǀƬŰţ��
(A) 

Ƃǀěƽźſ�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ƹ�ƾƴǀŝƾƳŚƯŻ�ƽŚƷ��
ƮŤƀǀſ�ƾţŚǀƬưƗ�ƹ�ƾƯƺƸƠƯ�ƾůřźƏŚƷ��

ƩŶƯƮǀưƈţ�ƞƬŤŴƯ�ƪŗŚƀƯ�ƽŻŚſ�ƵŚĮƴŝ�ŮƐſ�Źŵ�ƽźǀĭ��
ƩŶƯƾƫŚưŤůř�ƹ�ƾƘƐƣ�ƽŚƌƟ�Źŵ�ƾƋŚƿŹ�ƽŻŚſ��

ƹ�ƾůřźƏ��
Ʈǀưƈţƽźǀĭ 

(B)��ƩŶƯ�ƪůƮǀưƈţ�ƽŚƷƶƴǀƸŝ�ƽĦţřźŤſř�ƲǀǀƘţ�ƹ�ƽźǀĭ��
ƶƯŚƳźŝŢŴſ�ƽżƿŹƭźƳ�ƹ�ƽŹřżƟřřżƟřšřżǀƸŬţ�ƹ�šŚƳŚĪƯř��ƾƳŚƀƳř�ƽƹźǀƳ�ƽřźŝ�Ʊǈĩ�ƹ�ŵźų�ƽŹ��

ƶƯŚƳźŝƱŚǀƯ�ƽżƿŹšŶƯ�ŶƴƬŝ�ƹ�šŶƯ��
ƶƯŚƳźŝƾţŚǀƬưƗ�ƽżƿŹ��

ƶƯŚƳźŝƽżƿŹ 

(C)��
ƶƯŚƳźŝƪƤƳ�ƹ�ƪưů�ƽżƿŹ��

ƮŤƀǀſ�ƩźŤƴĩ�ƹ�ħŹŵ�ƽřźŝ�ƾưŤƀǀſ�ƵŚĭŶƿŵŚƷ��

ƮŤ
ƀǀ

ſ�
ƾƯ

ƺư
Ɨ�ƶ

ƿźƔ
Ƴ

ŚƷ��

ƩźŤƴĩ 

�(D)��Ƶĥƹźě�ƩźŤƴĩ�ŢǀƠǀĩ�ƹ�ƱŚƯŻ��ƶƴƿżƷ�źƔƴƯ�Żř�ŚƷ��
ƶūŵƺŝ�ƹ�šŚƳŚĪƯř��ŚƋŚƤţ�ƱřżǀƯ�ƶŝ�ƶūƺţ�Śŝ�ƶƳŚųŹŚĩ�ƶƘſƺţ�ƹ�ŵŚŬƿř�ŭźƏ��

ƵźƸŝ�ŢƸū�ƾŤƘƴƇ�šŚƀǀſŚţ�ƹ�ƱŚưŤųŚſ�ŭźƏƲǀƃŚƯ��ŚƌƟ�Żř�ŜſŚƴƯ�ƽźǀĭƱŚƯŻ�ƹ�ƾƳŚƀƳř�ƽƹźǀƳ��šřżǀƸŬţ��šǇō��
ƶƯŚƳźŝ�ƽŶǀƫƺţ�šŚƳŚĪƯř��ŹřŻŚŝ�ƽŚƋŚƤţ�ƶŝ�ƶūƺţ�Śŝ�Ŷǀƫƺţ�ŮǀŰƇ�ƽżƿŹ�ƪƿƺŰţ�ƱŚƯŻ�ƹ�ƶƴƿżƷ���

ƶƯŚƳźŝƶưǀƳ�ƹ�ƶǀƫƹř�ŵřƺƯ�ƲǀƯŚţ�ŢƸū�ƽżƿŹƶŝ�ŻŚǀƳ�ŵŹƺƯ�ƶŤųŚſśƺƬƐƯ�ŢǀƠǀĩ�Śŝ�ƹ�ƽŵŚƈŤƣř�ƱřżǀƯ��
ƶƴƿżƷ�ƪǀƬƤţ�ƹ�ƱřźĭŹŚĩ�ƽƹŹ�ƾĪƿżǀƟ�ŹŚƄƟ�ƂƷŚĩ�ŢƸū�ŹŚĩ�ÊƁƹŹ�ŜſŚƴƯ�ŭźƏƽŶǀƫƺţ�ƽŚƷ��

ƶƯŚƳźŝƲǀƃŚƯ�šřźǀưƘţ�ƹ�ƽŹřŶƸĮƳ�ƽżƿŹšřżǀƸŬţ�ƹ�šǇō��

ƀƯƽŶǀƫƺţ�ƪŗŚ��
��ƾŤƘƴƇ���

(E) 

ƩźŤƴĩŢųŚſ�ƪůřźƯ�Żř�žě�ƹ�ŢųŚſ�šŚǀƬưƗ�Ʋǀů��šǇƺƈŰƯ�ŢǀƠǀĩ�ƽŹŚƯō���
ƭŚưţ�Ţưǀƣ�ƂƷŚĩŢǀƠǀĩ�ƒƠů�ƲưƋ�ƵŶƃ��

ƾư
Ťƀ

ǀſ
�Ɓ

źĮ
Ƴ�ŵ
źŝŹ
Śĩ

��ƅŚų�ƪŗŚƀƯ 

(F)��ƵźƸŝ�Źŵ�ŵƺŞƸŝƵźƸŝ�ƂƿřżƟř�ƹ�ƾƫŚƯ�ƹ�ƾƳŚƯŻ��ƾƳŚƀƳř��ƾƫŚƯ�ƖŝŚƴƯ�Żř�ƽźǀĭƽŹƹ��
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êåêå����������������������������������ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ  

 
��

ì��ƩŶƯ�ƾŬƴſŹŚŞŤƗř��
ƽŶƴưƳřƺţ�ƩŶƯ�ŹŚŞŤƗřƶƤŞƏ�ƽŹŚĭŻŚſ�ƹ�ƾƈƈŴţ�ƽŚƷ�ƩŶƯ�ƽŚƷ

ƶŞůŚƈƯ�ƢƿźƏ�Żř��ƾƃŻƺƯō�ƽřƺŤŰƯ�ƾſŶƴƸƯ�ƶŤƃŹ�ƱŚĭźŞų�Śŝ�ƾƿŚƷ
ƵŚĮƄƳřŵ� Źŵ� ƶŤƃŹ� Ʋƿř� ŶǀţŚſř� ƾƴƘƿ� ƖƿŚƴƇ�ŵŹƺƯ� ŹƺƄĩ� źŞŤƘƯ� ƽŚƷ

Ţſř�ƶŤƟźĭ� Źřźƣ�ƾſŹźŝ� �ƶŞůŚƈƯ�Ʋƿř�ŹŵŤƗř� źŝ� ƵƹǈƗ� �ŚƷ��ƾŬƴſŹŚŞ
ƱŻƹ�ƶŝƆƈŴţ�ƾƷŵŢſř�ƵŶƃ�ƶŤųřŵźě�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƽŚƷ����
��

æ�ì��ƽŹŚƯō�ƶƳƺưƳ�ƹ�ƶƘƯŚū��
ƵŚĮƄƳřŵ�Źŵ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�ŶǀţŚſř�Ʋǀŝ�Żř��ŹƺƄĩ�ƽŚƷæí�

Ŷƿŵźĭ�śŚŴŤƳř� źƠƳ� �� �ŵřŶƘţ�Ʋƿř� Żřî�ƭŚŬƳř�ƶŝ� �ƭźŤŰƯ�ŶǀţŚſř� Żř� źƠƳ�
ŶƳŵřŵ�ŢŞŨƯ�ŲſŚě�ƶŞůŚƈƯ���

��
ç�ì��Ɩưū�ŹřżŝřƵŵřŵ�ƽŹƹōŚƷ��

ƂſźěƶƯŚƳƖưū�ŹƺƔƴƯ�ƶŝ�ƶĩ�ƽřƶŞůŚƈƯ�šřźƔƳ�ƽŹƹō�ƱŚĭŶƳƺƃ
�ƪƯŚƃ�Ţſř� ƵŶƃ� ƵŵŚƠŤſřéƶƿƺĭ�Ţſř� ŻŚŝ�Ţưƀƣ�Ĩƿ� ƹ� ƶŤƀŝ�ƽ��

ƶƿƺĭ� ÊŲſŚěšźĪǀƫ� ƞǀƏ�ŽŚſř� źŝ� ƶŤƀŝ� ƽŚƷÎ�Ţſř� ƵŶƃ� ƾůřźƏ�
�� �ƱřŹŚĪſæèíå� �ƶŞůŚƈƯ� ƾůǈƇř� šřŵŚƸƴƄǀě� �ŻŚŝ� Ţưƀƣ� ƹ��

ƾƯ� Śƿƺū� řŹ� ƩŶƯ� ƵŹŚŝŹŵ� ƱŚĭŶƳƺƃŵƺƃ� �ƶŝƴƯƱŻƹ� ŹƺƔ�ƾŞƀƳ� ƾƷŵ
ƆƈŴţƾūƹŻ�ƶƀƿŚƤƯ�ƩƹŶū�Żř��ƖƿŚƴƇ�ƾſŶƴƸƯ�ƽŚƷÏ�ƪǀƬŰţ�ƁƹŹ�
ƶƬƀƬſŢſř�ƵŶƃ�ƵŵŚƠŤſř�ƾŞţřźƯ����
��

è�ì��ƶƿŚě�šŚŞſŚŰƯ��
ƁƹŹƶŞůŚƈƯ�ŪƿŚŤƳ�ƪǀƬŰţ�ƽřźŝ�ƭŻǇ�ƾţŚŞſŚŰƯ�ƽŚƷ�ƹŵ�Źŵ�ŚƷ

ƶŞţŹ�ƹ�ƩŶƯ�ƾŬƴſŹŚŞŤƗř�ƂŴŝƆƈŴţ�ƽŶƴŝŢſř�źƿŻ�ŭźƃ�ƶŝ�ŚƷ���
 ƩŶƯ�ƾŬƴſŹŚŞŤƗř 

ƾŬƴſŹŚŞŤƗřƁƹŹ� Żř� ƵŵŚƠŤſř� Śŝ�ƾƃŻƺƯō�ƽřƺŤŰƯ�ƩŶƯ��ŹŚƯō�ƽŚƷ
Ţſř�ƵŶƃ�ƪǀƬŰţ�ƾƏŚŞƴŤſř�ƹ�ƾƠǀƇƺţ� 

��
ƾƠǀƇƺţ� ŹŚƯō� ƁƹŹÐ� �ƆųŚƃ� ƹ� ƭřźĭƺŤƀǀƷ�ƹ� ƲǀĮƳŚǀƯ� ƽŚƷ

ƶƿƺĭ�Żř�Ĩƿ�źƷ�Źŵ�ƱŚĭźŞų�šřźƔƳ�ƞǀƇƺţ�ƽřźŝ�ŹŚǀƘƯ�ƝřźŰƳř�ŚƷ
ƾƯ� ƶŤƟźĭ� ŹŚĪŝŵƺƃ� �ƆųŚƃ� ƶŞſŚŰƯ� ƹ�ƾĈưĩ�ƪǀƬŰţ�ŢƸū��ŚƷ

řƺų��šźĪǀƫ�ƞǀƏ�ƢŞƏŢƃřŵ�ƮǀƷ���
��

��ŵŚƿŻ�ƾƬǀų�����ê��
����������ŵŚƿŻ�����é��
������ƎſƺŤƯ�����è��
������������Ʈĩ�����ç��
����Ʈĩ�ƾƬǀų�����æ��

��

                                                 
1 Likert 
2 Pairwise Comparison 
3 Descriptive Statistic 

ƾƏŚŞƴŤſř� ŹŚƯō� ƁƹŹÑ� �ƶŞůŚƈƯ� ƩǈƤŤſř� ŚƷ�ƽřźŝ� ƭŻǇ� Ǝƿřźƃ
�ƵŻřŶƳř� ƶŝ� ƶūƺţ� Śŝ� ƹ�Ţſř� ƵŵŹƹō� ƮƷřźƟ� řŹ� ƽŹŚƯō� ƪǀƬŰţ� ƭŚŬƳř

� ƶƳƺưƳ�259 n�ƾţ� ƱƺƯŻō� Żř� �Ò�źƿŻ� ƱƺƯŻō� ƭŚŬƳř� ƽřźŝ�
�Ţſř�ƵŶƃ�ƵŵŚƠŤſř���żƴƿŚƷ�ƹ�ƽźƯƺĮŤƳƺƯæèìì����

��
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ƶŝźĮƿŵ�šŹŚŞƗ���

05.0,
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��
źƟ�ƁźƿŸěƶŝ� �ƶƿƺĭ�Ĩƿ� Źŵ� źƠƇ�Ɖ�ƶŝ� ƹŹ� ƹ� ŵŚƿŻ�ŢǀƫƺŞƤƯ�ƽŚƴƘƯ

��ŹƺƄĩ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�ŶǀţŚſř�źƔƳ�Żř�ƶƿƺĭ�Ʊō�Źŵ�ƩŶƯ�ƽǇŚŝ
�ƱŚƴǀưƏř�ŮƐſ�Źŵîê��ƾƯŶƃŚŝ���

 ƶŞţŹƆƈŴţ�ƽŶƴŝŚƷ 

ƶƗƺưŬƯ�ƶŞţŹƆƈŴţƱō�ƢƬƐƯ�ƱŻƹ�ŜƫŚƣ�Źŵ�ŚƷƶŝ��ŚƷƱŻƹ�Ĩưĩ�ƽŚƷ
� ƵŵŚƠŤſř� Śŝ� ƹ� ƾūƹŻ� ƶƀƿŚƤƯ� ƩƹŶū� Źŵ� ŵƺūƺƯ�ƾŞƀƳ�ÊƁƹŹ� Żř

� Ţſř� ƵŶƃ� ƶŞſŚŰƯ� ƱƺŤƀƴƿƹ� ƾŞƿźƤţ(Winston, 1991)�ƹ�
ƾƴƘƯ�ƱƺƯŻōƶƗƺưŬƯ�ƱŻƹ�ƝǈŤųř�Ʊŵƺŝ�ŹřŵƆƈŴţ�ƢƿźƏ�Żř�ŚƷ

Ĩƿ�žƳŚƿŹřƹ� ƪǀƬŰţƶƟźƏÓ� ƱŚƴǀưƏř� ŮƐſ� Źŵ� ƹ�îê� ��šŹƺƇ
Ţſř�ƶŤƟźĭ���

��
ƆƈŴţ�ƶƗƺưŬƯ�ƢƬƐƯ�ƱŻƹ�ƶŞſŚŰƯŚƷ���Ĩƿ�źƷ�ƽŹŚĭŻŚſ��řŶŤŝř
Śſ�ƆųŚƃ�ƶŞſŚŰƯ�ƢƿźƏ�Żř��ƩƹřŶū�ŻřƾƯ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƽŹŚĭŻ��

ŵźǀĭ���
:Q ƾūƹŻ�ƶƀƿŚƤƯ�ƩƹŶū�� 
:CI ƩƹŶū�ƽŹŚĭŻŚſ�ƆųŚƃ  
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4 Inferential Statistic 
5 T-test 
6 One-Way ANOVA 
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ƶƗƺưŬƯ� ƱŻƹ� ƝǈŤųř� ƽŹřŵŚƴƘƯ� ƱƺƯŻōƆƈŴţŚƷ� ��Ʋƿř� Źŵ
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ƶƗƺưŬƯƆƈŴţ�ŵƺŝ�ŶƷřƺų�ŹřŵŚƴƘƯ�ŚƷ���żƴƿŚƷ�ƹ�ƽźƯƺĮŤƳƺƯæèìì�����

Ƴř� ƪǀƫŵ� ƶŝ� �ƲǀƴĤưƷ� ƶƳƺưƳ� ƵŻřŶ�259 n��ƽřźŝ�ƾţ� ƱƺƯŻō� Żř� �
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é�ì��ƾƃŻƺƯō�ƽřƺŤŰƯ�ƩŶƯ�ƾŬƴſŹŚŞŤƗř�ŪƿŚŤƳ��

�ƹ�ƩƹŶū�Źŵ��ƾƃŻƺƯō�ƽřƺŤŰƯ�ƩŶƯ�ƾŬƴſŹŚŞŤƗř�ŪƿŚŤƳ�ƞǀƇƺţ
Ţſř�ƵŶƃ�ƶŗřŹř�ƽŹŚƯō�ƽŚƷŹřŵƺưƳ� �ƹŚƌƣ��ƾƠǀƇƺţ�ŹŚƯō�Źŵ�ƾƤǀƣŵ�š

ƾưƳ�šŹƺƇƁƹŹ�Źŵ��ƍŚŞƴŤſř�ƹ�šƹŚƌƣ�ƹ�ŵźǀĭ�ƾƏŚŞƴŤſř�ŹŚƯō�ƽŚƷ
ƶŝ�ƹƾƯ�šŹƺƇ�ƉźƟ�ƱƺƯŻō�ĨưĩŵźƿŸě���

ƾƯ�ƱŚƄƳ�ŪƿŚŤƳƶƿƺĭ�Źŵ��ƾƃŻƺƯō�ƽřƺŤŰƯ�ƩŶƯ�ŶƴƷŵ�ƽŚƷæ��ç�ƹ�é�
��ƭƺſ�ƶƿƺĭ�Źŵ�ƹ�ŵŹřŵ�Źřźƣ�ƱŚĭźŞų�ƽǇŚŝ�ƶŝ�ƹŹ�ƹ�ŵŚƿŻ�ƁźƿŸě�ŵŹƺƯ
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ƶƿƺĭ�Żř�Ĩƿ�źƷ�Źŵ�ƱŚĭźŞų�ÊšřźƔƳ�ƾŝŚƿŻŹř�ŢƸū�ƾŞſŚƴƯ�ħǈƯ��ŚƷ

ƾƯ�ŢſŶŝ� ƩŶƯ�ƮƷřźƟ� řŹ� ƩŶƯ� ŹŚŞŤƗř�ƽŵŶƗ�ƾŝŚƿŻŹř� ƱŚĪƯř� ƹ� ŶƷŵ
ƾƯ�ŶƿŚưƳ��ƩƹŶūí����
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�ƶƗƺưŬƯ� ƽřźŝ� �ƽŹŚĭŻŚſ� ƆųŚƃ� ƹ� ƢƬƐƯ� ƱŻƹ� ƶŞſŚŰƯ
ƆƈŴţ�ƽŚƷA, B, C, DƆƈŴţ�ƶƗƺưŬƯ��ƲǀƴĤưƷ�ƹ��ƽŚƷE, F�

ƭźƳ�Ĩưĩ� ƶŝ� ƹ� ƶƿŚě�šŚŞſŚŰƯ�ƢŞƏ� ŹřżƟřMS Excel�ƵŶƃ� ƭŚŬƳř�
Ʊō�ŪƿŚŤƳ�ƶĩ�Ţſřŵ�ŚƷŢſř�ƵŶƯō�ƶƯřŵř�Ź���
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I3 å�æé��å�èî��å�çì��å�çå��å�åê��
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ƶưƷ� ƽŹŚĭŻŚſ�ƆųŚƃ� �ƶĪƴƿř� ƶŝ� ƶūƺţ� Śŝ�Ţſř� ŜſŚƴƯ� ƩƹřŶū� ƽ
��ƩƹŶūææ��ƶŞůŚƈƯ�ƶưƷ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ�ƾƿŚƸƳ�ƱŻƹ�ƶŞſŚŰƯ�ƶŝ�ŚƷ

ƾƯƱŻƹ�ƲǀĮƳŚǀƯ�ƶĩ�ƮƿŻřŵźěƶŞůŚƈƯ�Źŵ�ŚƷƾƯ�ƞƬŤŴƯ�ƽŚƷŶƃŚŝ���
��

Ew =å�êë            Fw =å�éé 

��
�ƩƹŶūææ�ƶƗƺưŬƯ�ƢƬƐƯ�ƱŻƹ�ƆƈŴţƭƹŵ�ƕƺƳ�ƽŚƷ��

ƢƬƐƯ�ƱŻƹ�� ƶŞůŚƈƯ�ŶńĩƵŶƳƺƃ��
Ew� �Fw� �RI

CI� �

I1 å�ê��å�ê��å�åå��
I2 å�ê��å�ê��å�åå��
I3 å�ê��å�ê��å�åå��
I4 å�èè��å�ëë��å�åå��
I5 å�ê��å�ê��å�åå��
I6 å�ëë��å�èè��å�åå��
I7 å�ëë��å�èè��å�åå��
I8 å�ëë��å�èè��å�åå��
I9 å�ëë��å�èè��å�åå��

��
ƶƗƺưŬƯ�ƱŻƹ�ƲǀĮƳŚǀƯ�ƽźŝřźŝ�ƱƺƯŻō� ƶŬǀŤƳƆƈŴţ�ƽŚƷE� ƹ�F�ƶŝ�

�Ţſř�źƿŻ�ƩƹŶū�ŭźƃ�Ƃǀě�ƹŵ�žƳŚƿŹřƹ�ƽƹŚƀţ�ƭŶƗ�Śƿ�ƽƹŚƀţ�ƉźƟ
Ţſř�ƶŤƃřŶƳ�ƱƺƯŻō�ƶŬǀŤƳ�Źŵ�ƽźǀŧŚţ��ƶƘƯŚū����

��

�ƩƹŶūæç��ƽźŝřźŝ�ƉźƟ�ƱƺƯŻō�ƶŬǀŤƳ�ƶƗƺưŬƯ�ƱŻƹ�ƲǀĮƳŚǀƯ�

ƆƈŴţ�ƽŚƷE�ƹ�F 

źƠƇ�ƉźƟ���ƱƺƯŻō�ƵŹŚƯō
�T�� �

�Ŷů
ƾƴǀƿŚě� �

�Ŷů
ƾƿǇŚŝ� �

ƁźƿŸě���ŵŹ
źƠƇ�ƉźƟ��

FE  � �å�ææ��å�ååëë���å�ççëë��ƁźƿŸě��

��
ƶƗƺưŬƯ� ŢǀưƷř� �ƱŚĭźŞų� źƔƳ� ƢŞƏ� �ƲƿřźŝŚƴŝ� ƆƈŴţE� ƹ�F�Źŵ�

�ƱŚƴǀưƏř�ŮƐſîê��ŵƺŝ�ŶƷřƺų�źŝřźŝ���
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ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ��������������������������������������������êè���

  
í��Ɩưū�ƹ�ƶƇǈųƽŶƴŝ��

ƤƯ��ƖƿŚƴƇ�ƾſŶƴƸƯ�ƶŤƃŹ�ƾƃŻƺƯō�ƽřƺŤŰƯ�ŽŚſř�źŝ��źƋŚů�ƶƫŚ
ƶƤŞƏ� ƶŝƆƈŴţ� ƽŶƴŝŢſř� ƶŤųřŵźě� ƖƿŚƴƇ� ŽŶƴƸƯ� ƽŚƷ� ��řŶŤŝř

ƶŝ� �ƖƿŚƴƇ� ƾſŶƴƸƯ� ƶŤƃŹ� Źŵ� ƽŹŚū� ƾƃŻƺƯō� ƽřƺŤŰƯ�Ĩƿ� šŹƺƇ
ƶƤŞƏ�ƩŶƯƶƤŞƏ�ÊŽŚſř�źŝ�žĜſ�ƹ�ƵŶƃ�ƶŗřŹř�ƲĮưƷ�ƽŶƴŝ��Ʊō�ƽŚƷ

ƆƈŴţ�ƩŶƯŢſř�ƵŶƿŵźĭ�ƾůřźƏ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƽŚƷ�ƶŗřŹř�ƩŶƯ���

�ƁźĮƳ�ŵźŝŹŚĩ�ƵŻƺů�Źŵ�řŹ�ƖƿŚƴƇ�ŽŶƴƸƯ�Ĩƿ�ƾƬƇř�ƽŶƴưƳřƺţ��ƵŶƃ
ſǀưŤƀƾ�źŝ� ƪưŤƄƯ� ƶĩ� ƱŚƯŻŚſ� ƾŤƿźƿŶƯ� ƪŗŚƀƯ� ƪů� ŢƸū�

ƽŶƴưƳřƺţ� ƽŚƷ~Ʈǀưƈţ� ƹ� ƾůřźƏ� �ƪǀƬŰţƶƯŚƳźŝ� �ƽźǀĭ�ƹ� ƽżƿŹ
ƩźŤƴĩ�nƶƤŞƏ��ŶƃŚŝ�ƾƯŢſř�ƵŵƺưƳ�ƽŶƴŝ���ƖƿŚƴƇ�ŽŶƴƸƯ�šŚƯƺƬƘƯ

Źŵ� ŵźĪƬưƗ� šŹŶƣ� ƹ� źƔƳ� ƵŻƺů� Źŵ�ƱřƺƴƗ� ŢŰţ� �ƪưƗ� ƵŻƺů�
~ƾƈƈŴţ�ƽŶƴưƳřƺţ�n�ƩŶƯ�šŹŚƸƯ�ƹ�Ƃƴǀŝ��ƂƳřŵ�ƶƠƫƺƯ�ƶſ�Ʃƺů�ƹ

Ţſř�ƵŶƃ���
�ƶŗřŹř�ƩŶƯ���������ŢųŚƴƃ�ƹ�ƖƿŚƴƇ�ŽŶƴƸƯ�Żř�ŹŚĩ�ŹřŻŚŝ�šřŹŚƔŤƳř�ŵƹŶů��ƵŶƃ

�������ƱŚºǀƯ�ƶƗƺưŬƯ�Ʋƿř�Żř�ƾƫŚƗ�ƁŻƺƯō�ƶŝ�ŵƹŹƹ�ƱŚǀƋŚƤŤƯ�ƶŤºƃŹ�Źŵ�řŹ�ƽř
�ƽŶƴưƳřƺţ�śƺģŹŚƸģ�������ºƘƯ�ƖƿŚƴºƇ�ŽŶºƴƸƯ�ƾưŤƀǀſ�ƽŚƷǀ��ƺºưƳ�Ʋ�Ƶŵ
���ƾƯ�ƱŚƄƳ�ƹ��Ţſř�����ƖƿŚƴºƇ�ŽŶƴƸƯ�Żř�ŹŚƔŤƳř�ŵŹƺƯ�ƪưƗ�ƶƴƯřŵ�ƶĩ�ŶƷŵ

����ƁƹŹ�ƶƘſƺţ�Żř�Ţſř�šŹŚŞƗ�Ʈǀưƈţ�ƽŚƷŹřżŝř�ƹ�ŚƷƶŝ��ƽźǀĭƶƳƺĭ�ƶĩ�ƽř
�źŤƸŝ�Ʃƺƈůƿ��řźŝ�ƁŻŹř�Ʋƽ���ƝŶƷ�ƿ��ƶƬůźƯ�ƝřŶƷř�Ś���Źŵ�ƽřƿ��ƱŚƯŻŚſ�Ĩ

��������ŰƯ�Ǝƿřźƃ�ƹ�ƱŚƯŻŚſ�ƞƬŤŴƯ�ŵŚƘŝř�ƱŵƺưƳ�ƑŚŰƫ�ŚŝǀƐƾ���ŵŵźºĭ�źƀǀƯ���
ƺĮŴſŚěƾƿ��ŝ�ŜſŚƴƯ��ř�ƶƿ�Ɠƹ�Ʋǀ����Ƴƺºĭźĭŵ�ƭżƬŤƀºƯ��ƶƠƾ�ŚºƷƽě�ǀ��ƶŤºſƺ
řƺŤŰƯƾƿ��ŹŚŤųŚſ�ƹ�ƽ��ƶƯŚƳźŝ�Źŵ�ŚƷƽ�ƃŻƺƯō�ƾř�ƿ����Śºŝ�ŜºſŚƴŤƯ�ƶŤºƃŹ�Ʋ

Ɯţººǀǀźººſ�šřźƿººŰƯ�Źŵ�Ǝƿřźººƃ�ƖǀƎŚººƷƽŹŚººŬţ�ƽƫƺţ�ƹ�ººǀŶƽ�ŹŚººģŵ������
Ưƾ�Śŝ�ƶĩ��ŶƃŚŝƿŤƀƾƶƯŚƳźŝ�ƶūƺţ�ŵŹƺƯ�řźưŤƀƯ�Ź�ºƿ��ƫŚºƗ�ƁŻƺºƯō�Ʊřżƾ�

ĭ�Źřźƣǀŵź���
��

��
�ƪĪƃè�Źŵ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƵŚĮƿŚū�ƶŤƃŹ�Śŝ�ƶƀƿŚƤƯ��ƽŚƷ

źĮƿŵ��
��

�������������ƱŚºƴǀưƏř�ŮƐºſ�Źŵ�ƵŶºƃ�ƶŗřŹř�ƩŶƯ��ƾŬƴſŹŚŞŤƗř�ŪƿŚŤƳ�ƢŞƏîê���
������������ƶºŤƟźĭ�Źřźºƣ�ŹƺƄºĩ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƷŚĮƄƳřŵ�ƱŚĭźŞų�ŶǀƿŚţ�ŵŹƺƯ

Ţſř���ƶŞţŹ��ƲǀƴĤưƷ�ƽŶƴưƳřƺţ�ƽŶƴŝ������ƖƿŚƴºƇ�ŽŶƴƸƯ�ƾƈƈŴţ�ƽŚƷ
����������ƁƹŹ�Ĩºưĩ�ƶŝ�ƹ�ƱŚĭźŞų�źƔƳ�ŽŚſř�źŝAHP����ƾºƯ�ƱŚƄºƳ����ƶºĩ�ŶºƷŵ

ƽŶƴưƳřƺţŚƷ���Ʈǀưƈºţ�ƹ�ƾůřźƏ��ƪǀƬŰţ�ƽ����ƽźŤƄºǀŝ�ŢºǀưƷř�Żř�ƽźºǀĭ
ƽŶƴưƳřƺţ�ƶŝ�ŢŞƀƳƶƯŚƳźŝ�ƽŚƷŶƳŹřŵŹƺųźŝ�ƩźŤƴĩ�ƹ�ƽżƿŹ���
ŚƷ�šŶƗŚƀƯ�ƮƷřƽưƬƗ�ƾƃŚƳ�ƾ�ƶŗřŹř� Żř�Ţſř�šŹŚŞƗ�ƢǀƤŰţ�Ʋƿř� Żř�

ƿſ� ŹŚŤųŚſ� ĨǀưŤƀƾřźŝ�ƽŚƳřƺţ� ŵƺūƺƯ� ƖƋƹ� ŢųŚƴƃ�ƾƿŚƷƽ�
ƾūƹźųŚƤƯ�Źŵ�ƾƫŚƗ�ƁŻƺƯō�ƽŚƷƿĩ�ƹ�ƕƺƴţ�Śŝ�ƶƀǀƠǀ�ŵŹƺƯ�ŢƳǀ�Źŵ�ŻŚ

ř� ƶĩ� �ŹŚĩ� ŹřŻŚŝƿƯ� ŹŚŤųŚſ�ƲƾƳ� ŶƳřƺţǀŚƷ� ŻŚƽƝŶƷ� ƶſƹźě�ŹřŸĭƽ�ƹ�
ƘţǀǀōźƟ� Źŵ� Ţĩźů� ŢƸū� ƲƿůřźƏ� ŶƴƾĦţřźŤſř�ƿſ� ĨǀƮŤƀŚƷƽ�

ƃŻƺƯōƾƳ� Śŝ�ŜſŚƴŤƯ� řŹ�ǀŚƷŻŚƽƜŤƯ�ǀƢƟř� Źŵ� ŹŚĩ� ŹřŻŚŝ� źŚƷƽƳŚƯŻ�ƾ�
ƘţǀǀƲſ�ƁƹŹ�ƶŝ�ƵŶƃǀţŚưŤƀǀŚưƳ�ƖƠţźƯ�ĨƿŶ���
��

ƖūřźƯ��
@æ�>ŰƐŝř�ƾ�ſ�ǀŶ�ƀů�ǀ�Ʋ���ƹěǀřŶƿ�ƾ�Ư�ǀŵřŵźƸƯź����æèíè����Ƶƺǀºƃ����ƲƿƺºƳ�ƽŚºƷ

��ƵŹƹŵ�ƾƄŴŝźŧř�ƾŝŚƿŻŹř����ƱŚƯŻŚºſ�Źŵ�ƾƃŻƺƯō�ƽŚƷ�ŚºƷ�����ŚºſƿŢ�ƈºƈŴţ�ƾ�
ŶƯƿźƿŢƳŚƀƳř�ƖŝŚƴƯ�ƾ��æèíè���

��
@ç�>���ŚºƋŹŶưůř��ƽźǀƀŰţ���Ŷºưůřƽ��ŚºŞƏŚŞƏ�ƾƿ���ƵŹƺƈºƴƯ�����ƹ�ºƔƗřƹ�ƾ�ƶºƴƯō���

�ŻŹřƿŝŚƾ��ſ�ŵźĪƬưƗ�ǀƮŤƀ�ƃŻƺƯō�ƾſŶƴƸƯ�ƾŚƴƇ�ƿƖĩŚţ�Śŝ�ǀŶ�šŹŚºƸƯ�źŝ��

ŚƷƽ��ºſŶƴƸƯ�ǀƲ��ºƇ�ŚƴƿƖ�������ŹŚºĩ�ŹřŻŚºŝ�Źŵ�ƩƺƜƄºƯ��������ƾţŚºƤǀƤŰţ�ƁŹřżºĭ��
�ƵŚĮƄƳřŵŤƘƴƇƾƈƳ�ƶūřƺų�ǀźŶƫř�ƿƲſƺƏ�ƾ� ſŶƴƸƯ�ƵŶĪƄƳřŵƾŚƴƇ�ƿƖ��
æèíê���

��
@è�>ƱŚƯŻ��ƾſƺƯ��ƵŵřŻ�����ƾſŶƴƸƯ�ŢƿźƿŶƯ��ƖƿŚƴƇ�ƾſŶƴƸƯŚƷ�����ƮºƬƗ�ƵŚĮƄƿŶƳř

źƇŚƘƯ�ƱŚƸū�ŢƘƴƇ�ƹ�æèíë���
��
@é�>��ŵƺưŰƯ��Źƺě�ƕŹŚƃ��ŰƫŚƇ�ƾ���ơŵŚºƇ��ƹ���ƬºƋŚƟ�ƾ����ŶºưŰƯ����ŶºƴưƳřƺţƽ���ƹ�ŚºƷ

ŚƃƿĮŤƀƾŚƷƽ�ƳƺƳŚĩ�ƾ�ƂƳřŵ���ƫŚƗ�ƁŻƺƯō�ƱŚĮŤųƺƯōƾ����Ư�ƶƘƫŚƐƯ�ŚŝǀƳřŶƾ�
���ŹƺƄĩ�ƵŚĮƄƳřŵ�Ŷƴģ�Źŵ�������ƶƯŚƳźŝ�ƹ�ƂƷƹĦě�ƶƀſƺƯŹƿżƽ�ƫŚºƗ�ƁŻƺƯō�ƾ��

ƱřźƸţ�æèíæ���
��
@ê�>����ŚƯƹř��ƱřŹŚĪſ�ƁƹŹ������ŢƿźƿŶºƯ�Źŵ�ƢºǀƤŰţ�ƽŚºƷ���ƮūźºŤƯ������ƭ��ƾŞŗŚºƇ���ƹ��

ƭ��ƽŻřźǀƃ���ƾŤƫƹŵ�ŢƿźƿŶƯ�ƁŻƺƯō�żĩźƯ�æèíå���
��

@ë�>ſ�ƞǀ�ƾƬƗ������źŞĩř�����ƽźǀĭŵŚƿ�ƵŵŹƹōźƟ�ƹ�ŶƴƿōźƟ�ƂŬƴſ��ƁƹŹ����ƹ�ƮƿŶºƣ�ƽŚƷ
ŶƿŶū���ƱřŹƹŵ�æèíé���

��

@ì�>Ơƃǀ�ŚƘ��ƬƗ�ŶưŰƯ�ƾ���æèíè����ſŶƴƸƯ�ƶŤƃŹƾ��ƖƿŚƴºƇ���������ƶºŝ�řŹŸºĭ�ƾƷŚºĮƳ
�ƆƈŴţ��Ƃƿřźĭ���ƬǀƈºŰţ�ŮƐſƾ������ƪǀƈºŰţ�ƶºƯřŵř��ƿŚºƳřƺţƾ��ƶºƟźů�řƽ��
ƽŵƹŹƹ�ƵŚĮƄƳřŵ��ŚƷ���ƄƷƹĦě�šŚƗƺƋƺƯ��ŶǀţŚſř��ŚƷƾ�ƲưŬƳř���ŚºƷƽ�ƬƗ��ºưƾ��
ŢƀěŚƷƽ��ƳŚƯŻŚſ�ƶƳƺưƳ�ƾ����ŹŚºĩŹřŻŚŝŹŵ�ƪǀƈŰŤƫř�ƙŹŚƟ�������ŚºſƿŢ���ƵŚĮƄºƳřŵ�

ř�ŢƘƴƇ�ƹ�ƮƬƗƿƱřź��æèíè���
��
@í�>ŰƫŚƇ�ƾ�Ʒřźŝř�ǀ�Ʈ�ƹ��ƬƗźƸƯ�ƾƵŵřŻ�ƿ��řŶ�������Ɯţǀǀšřź�����ƁŻƺƯō�ƶƘſƺţ��ŹŚĩ�ŹřŻŚŝ�

ƫŚƗƾ��ŚƯźſ�ƹ�ƿƶ�ƗŚưŤūř�ƾ����ŚưƷƿƂ��ƫŚƗ�ƁŻƺƯō�ƾ���Śě�ƶƘſƺţ�ƹ�ƿŹřŶ�ƱřźƸţ���
æèíè���

 

@î�>��ƣŚŝ�ŶưŰƯ��ƾƳřźƠƛź����ŢƫŚſŹ�����������Źŵ�ƹ�ŶºƿŶū�ƽŚºǀƳŵ�Źŵ�ƾƫŚºƗ�ƁŻƺºƯō�ƽŚºƷ
�ƾƯǈſř�Ʊřźƿř�����ƶƤƐƴƯ�ŹŚƴǀưſ��ƫŚƗ�ƁŻƺƯō�ƽřƾ��ō�Ʊźºƣ�Źŵ�ƿ�ƵŶºƴ�ƱřźºƸţ���

æèìë���
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êéêé����������������������������������ƶƤŞƏƶƤŞƏƶŞţŹ�ƹ�ƽŶƴŝƶŞţŹ�ƹ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƽŶƴưƳřƺţ�ƽŶƴŝƂƳřŵ�ƾƈƈŴţ�ƽŚƷƂƳřŵ�ƾƈƈŴţ�ƽŚƷƾſŶƴƸƯ�ƱŚĮŤųƺƯōƾſŶƴƸƯ�ƱŚĮŤųƺƯō�������������������������������������������������������������������������������ƽźǀƀŰţ�ŚƋŹŶưůř�ƽźǀƀŰţ�ŚƋŹŶưůř��ƽźŞƷŹ�ƾƬƗ�ƹƽźŞƷŹ�ƾƬƗ�ƹ  

 
@æå�>�ŚƋŹŶǀưů��ƮƄŤŰƯ��������������ƽŻŹƹŚƄºĩ�ƁŻƺºƯō�ƹ�Ūƿƹźºţ�Ƶƹźĭ�ƾƳƹŹŵ�ƾŝŚƿŻŹř

��ŽŹŶƯ�Ţǀŝźţ�ƵŚĮƄƳřŵ��ƱŚƿŚě����ƶƯŚƳ���ŶºƃŹř�ƾºſŚƴƃŹŚĩ�����ƵŚĮƄºƳřŵ��Ţºǀŝźţ
ŽŹŶƯ�æèíæ���

��
@ææ�>ưŰƯŶ���ƽŚƋŹ����ŚưƴƷřŹƽ�ƬưƗ�ƾ��ŻŹř�ƭŚŬƳř�ƿŝŚƾ�ƳƹŹŵ�ƾ������ƁŻƺºƯō�ƭŚºƔƳ�Źŵ�

ƫŚƗƾ�ř�ƿƱřź���ƬƯ�śŹŚŬţƾŝ�ƹ�ǀƲƬƬưƫřƾ�����ŹƺƄºĩ�ƁŻƺºƯō�ƂŬƴſ�ƱŚƯŻŚſ�
æèíé���

��
@æç�>řŵ��ƽźƯƺººĮŤƳƺƯŽǈººĭ��Ž�ƭŚººǀƬƿƹ��żƴƿŚººƷ�ƹ����ƹ�����Źŵ�ŹŚººƯō�ƹ�ƩŚººưŤůř

���ŢƿźƿŶƯ�ƮƬƗ�ƹ�ƾſŶƴƸƯ��ƮūźŤƯ����������ŵżºƿ�ƵŚĮƄºƳřŵ��ŮƫŚºƇ�ŶºưŰƯ��ŌŚǀƫƹř�
æèìì���

��
@æè�>ƬƗźƸƯƾ���ƵŵřŻƿřŶ�������ŶƯƿźƿŢ�ĩ�ǀƠǀŢ�ƖƯŚū�������ŻƺƯōŹŚºĩ�ƹ�ƁŻƺºƯō�ƹ�źĮƳƽ��

ƶŞƴūŚƷƽ�ŵŚƈŤƣř�ƽ��ƗŚưŤūř�ƹ�ƾšŹŚƸƯ�ŚƷƽŚě�ƿƶ����ƗŚºưŤūř�ƭƺƬƗ�ƶƬŬƯƾ�
ƳŚƀƳř�ƹƾƃ�ƵŚĮƄƳřŵ�ǀŻřź��æî��ç���æèíç��ƇƶŰƠ�æêæ�æëç���

��
[14] Carnevale, A.P., et al, "Work Place Basics: The 

Essential Skills Employers Want", Jossey-Bass 
Publisher, San Francisco 1990. 

 
[15] Centre for Workplace Communication and Culture,  

�Cultural Understanding as the Eighth Key 
Competency�, Final report to the Queensland 
Department of Education and the Queensland 
Vocational Education, University of Technology, 
Sydney. 1994. 

 
[16] National Research Concile, Committee on Visionary 

Manufacturing Challenges, Board on Manufacturing and 
Engineering Design, Commission on Engineering and 
Technical Systems., �Visionary Manufacturing 
Challenges for 2020�, National Academic Press, 
Washington DC, 1998. 

 
[17] Coopers and Lybrand, �Skills Development in Higher 

Education�, CVCP/DfEE. 1998. 
 

[18] Everwijn, S.E.M, Bomers, G.B.J & Knubben, J.A. 
�Ability - or Competence - Based Education: Bridging 
the Gap Between Knowledge Acquisition and Ability to 
Apply�, Higher Education, 25, 1993, pp. 425-438. 

 
[19] Gibbs, G., Rost, C., Jenkins, A., Jaques, D., 

�Developing Students Transferable Skills�, The Oxford 
Center for Staff Development. 1994. 

 
[20] Jemoott, N., �A Study of  Employability Skills in 

Barbados in an Age of Globalization�, Ph D thesis, 
University of Bath. 2002.  

 
[21] Kirkpatric, D. L., �Evaluating Training Programs: The 

Four Levels�, Berrett-Koehler Publisher. 1998. 
 
[22] Koksal, G., Egitman, A., �Planning and Design of 

Industrial Engineering Education Quality�, Computers 
& Industrial Engineering, 1998, 35 (3-4), pp. 639-42. 

 
[23] McLaughlin, M., �Employability Skills Profiles: What 

are Employers looking for?", Eric Document, Report 
No: ED 399484. 1995. 

[24] Metcalfe, B. D., �Global, Comparative and National 
HRD�, Second Conference on Human Resource 
Development, Tehran. 2005. 

 
[25] NCIHE, �Higher Education in the Learning Society� 

Deaning Committee, London, 1997. 
 
[26] Salvendy. G., �Handbook of Industrial Engineering� 3rd 

Edition, John Wiley & Sons, 2007. 
 
[27] Tahsiri. A., �A Dynamic Strategic Design Methodology 

for Next-Generation Manufacturing Systems�, Ph�D 
thesis, Nottingham University, UK. 2001. 

 
[28] Tahsiri. A., Obrien. C., �Quantum Manufacturing 

Systems (QMS): A New Approach for Manufacturing 
System Modeling based on the System (Structural) 
Flexibility Required to Respond to Mass Customization 
Strategy�, 1st International Conference on Agile, 
Reconfigurable Manufacturing, University of Michigan, 
May 21-22, 2001. 

 
[29] Werner, M. C., �The Development of Generic 

Competencies in Australia and New Zealand�, 
Australia. 1994. 

 
[30] Winston, Wayne L., �Operations Research: 

Applications and Algorithms�, PWS-KENT, 1991. 
 
[31] UNESCO, "Higher Education, in the Twenty - first 

Century Vision and Action", UNESCO, Paris, 1998. 
 
[32] Zandin. B.K., �Maynard�s Industrial Engineering 

Handbook�, 5th Edition, McGraw Hill, 2004. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            16 / 16

https://ijiepm.iust.ac.ir/article-1-153-en.html
http://www.tcpdf.org

