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Abstract 
 

 The purpose of this research is twofold�ǰ� 
ǰto develop a material management 
system for the building and facilities unit of Nakhon Pathom Rajabhat University, and �
ǰto 
study satisfaction with the material management system among personnel and 
stakeholders�ǰA questionnaire was used to collect data from a target group of � individuals 
who are involved in material procurement and related tasks� ǰ The data collected was 
analyzed using statistical methods such as frequency, percentage, mean, and standard 
deviation�  
 The study discovered that the targeted group showed a great deal of satisfaction 
with the material management system that was created for the building and facilities unit 
of Nakhon Pathom Rajabhat University�ǰThe group was most satisfied with two areas in 
particular: the security system management, which had an average score of ����, and the 
completeness of the system with respect to the requirements, which had an average 
score of �����ǰThe satisfaction levels were also high for the system usability evaluation and 
system duties evaluation, with average scores of ���� and ����, respectively�ǰThis indicates 
that the developed material management system has the highest level of security in 
operation and can fully support the work according to the requirements of the users and 
the research objectives of this study�ǰBased on the survey and data analysis, there are 
recommendations for improving the efficiency of the organization's material management 
system�ǰIt is suggested to study a more diverse and comprehensive population to obtain 
reliable and diverse information that can support the material management system of 
other organizations with high volume of data and users effectively� 
 
Keywords: material management system, material inventory, development 
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õĎöĉÿëćðŦê÷ŤǰÝĞćîüîǰ�ǰÙîǰĒúąñĎšðäĉïĆêĉÜćîéšćîóĆÿéč×ĂÜĀîŠü÷ÜćîóĆÿéčÖúćÜ×ĂÜöĀćüĉì÷ćúĆ÷øćßõĆä

îÙøðåöǰÝĞćîüîǰ�ǰÙîǰøüöÝĞćîüîǰ�ǰÙîǰĔßšüĉíĊđúČĂÖĒïïđÝćąÝÜ 
 ��ǰéšćîđüúćǰìĞćÖćøýċÖþćêĆĚÜĒêŠüĆîìĊęǰ��ǰöĊîćÙöǰó�ý� ����ǰ– ��ǰöĊîćÙöǰó�ý�ǰ���� 
 
ÖøĂïĒîüÙĉéÖćøüĉÝĆ÷ǰ 
 
 
 
 
 
îĉ÷ćöýĆóìŤđÞóćąǰ 
 ÖćøÝĆéÖćøüĆÿéčǰĀöć÷ëċÜǰÖćøÝĆéÖćøđÖĊę÷üÖĆïÖćøÝĆéĀćÝĆéđÖĘïǰÖćøîĞćĕðĔßšđóČęĂÖćøñúĉêǰĒúąÖćø

ÖøąÝć÷üĆÿéčĔîøąïïǰēé÷óĉÝćøèćëċÜÖĞćúĆÜÙîǰĒúąÖĞćĀîéÖćøĀøČĂĒñîÖćøĔßšüĆÿéčǰđóČęĂøŠîøą÷ąđüúćǰĒúą

úéêšîìčîĔîøąïïĔĀšîšĂ÷úÜǰ 
 ÿĉîÙšćÙÜÙúĆÜǰĀøČĂǰüĆÿéčÙÜÙúĆÜǰĀöć÷ëċÜǰÿĉîÙšćĒúąüĆÿéčìĊęđÖĘïĕüšĂ÷ĎŠĔîÖøąïüîÖćøñúĉêǰìĆĚÜÖŠĂî

ñúĉêǰøąĀüŠćÜñúĉêǰĒúąñúĉêÿĞćđøĘÝøĂÝĞćĀîŠć÷ǰĔîïćÜïøĉïìĂćÝĀöć÷ëċÜÿĉîÙšćÿĞćđøĘÝđìŠćîĆĚîǰÿĉîÙšćÙÜÙúĆÜ

øąïïÖćøïøĉĀćøüĆÿéčÙÜ

ÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćø

ÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤìĊę

ÿøšćÜđóČęĂìéúĂÜĔßšÜćî 

ÙüćöóċÜóĂĔÝ×ĂÜñĎšìĊęøŠüöìéúĂÜĔßš
ÜćîøąïïïøĉĀćøüĆÿéčÙÜÙúĆÜ×ĂÜ
ĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿ

ëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆä
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ëČĂüŠćđðŨîÿĉîìøĆó÷Ť×ĂÜĂÜÙŤÖøíčøÖĉÝǰĒúąđóČęĂĕöŠĔĀšÖćøéĞćđîĉîíčøÖĉÝ×ćéêĂîǰÝċÜÝĞćđðŨîêšĂÜöĊÖćøÝĆéÖćø

ÿĉîÙšćÙÜÙúĆÜǰ 
 üĆÿéčÙÜđĀúČĂǰ	ĔîĒîüðäĉïĆêĉîĊĚđøĊ÷ÖüŠćüĆÿéčÙÜÙúĆÜ
ǰĀöć÷ëċÜǰÿĉîìøĆó÷ŤŤìĊęĀîŠü÷ÜćîöĊĕüšđóČęĂĔßšĔî

ÖćøéĞćđîĉîÜćîêćöðÖêĉēé÷ìĆęüĕðöĊöĎúÙŠćĕöŠÿĎÜĒúąĕöŠöĊúĆÖþèąÙÜìîëćüøǰĕéšĒÖŠüĆÿéčÿĞćîĆÖÜćîĀîŠü÷Üćî

ÝąøĆïøĎšüĆÿéčÙÜđĀúČĂĔîøćÙćìčîǰēé÷ĒÿéÜđðŨîÿĉîìøĆó÷ŤĀöčîđüĊ÷îøć÷ÖćøĀîċęÜĔîÜïĒÿéÜåćîąÖćøđÜĉîǰ 
 ÖćøÝĆéÖćøÿĉîÙšćÙÜÙúĆÜǰĀöć÷ëċÜǰÖćøđÖĘïìøĆó÷ćÖøĕüšĔßšĔîðŦÝÝčïĆîǰĀøČĂĔîǰĂîćÙêđóČęĂĔĀšÖćø

éĞćøÜÿĉîÙšć×ĂÜÖĉÝÖćøéĞćđîĉîêĂĕðĂ÷ŠćÜøćïøČęîǰñŠćîÖćøüćÜĒñîÖćĀîéðøĉöćèǰÿĉîÙšćÙÜÙúĆÜìĊęđĀöćąÿö 
 ïćøŤēÙšéǰĀöć÷ëċÜǰđú×Āöć÷ðøąÝĞćêĆüÿĉîÙšćǰÿćöćøëĂŠćîĕéšéšü÷đÙøČęĂÜÿĒÖîđîĂøŤïćøŤēÙšéǰēé÷

ĂćýĆ÷ĀúĆÖ×ĂÜÖćøÿąìšĂîĒÿÜǰĀøČĂǰÖćøëŠć÷õćóðøąöüúñúǰîĉ÷öĔßšÖĆïÿĉîÙšćĂčðēõÙïøĉēõÙĒìïìčÖßîĉéǰ

ĒúąÿĉîÙšćÿĞćđøĘÝøĎðêŠćÜǰėǰĔîõćþćĕì÷đøĊ÷ÖüŠćǰ“øĀĆÿĒìŠÜ” ðøąÖĂïéšü÷đÿšîöČé	öĆÖÝąđðŨîÿĊéĞć
Ēúąđÿšî

ÿüŠćÜ 	öĆÖđðŨîÿĊ×ćü
üćÜđøĊ÷ÜÖĆîđðŨîĒîüéĉęÜǰđðŨîøĀĆÿĒìîêĆüđú×ĒúąêĆüĂĆÖþøǰĔßšđóČęĂĂĞćîü÷ÙüćöÿąéüÖ

ĔĀšđÙøČęĂÜÙĂöóĉüđêĂøŤÿćöćøëĂŠćîøĀĆÿ×šĂöĎúĕéšÜŠć÷×ċĚîǰēé÷ĔßšđÙøČęĂÜĂŠćîïćøŤēÙšéǰ	Barcode Scanner
ǰàċęÜ
ÝąìĞćÜćîĕéšøüéđøĘüĒúąßŠü÷úéÙüćöñĉéóúćéĔîÖćøÙĊ÷Ť×šĂöĎúĕéšöćÖ 
 ÙüćöóċÜóĂĔÝǰĀöć÷ëċÜǰõćüą×ĂÜĂćøöèŤ ǰÙüćöøĎšÿċÖøŠüöǰ×ĂÜïčÙÙúìĊęöĊêŠĂÖćøđøĊ÷îøĎš

ðøąÿïÖćøèŤìĊęđÖĉéÝćÖĒøÜÝĎÜĔÝàċęÜđðŨîóúĆÜõć÷Ĕî×ĂÜĒêŠúąïčÙÙúǰĂĆîđðŨîÙüćöÿĆöóĆîíŤøąĀüŠćÜđðŜćĀöć÷

ìĊęÙćéĀüĆÜĒúąÙüćöêšĂÜÖćøǰéšćîÝĉêĔÝǰîĞćĕðÿĎŠÖćøÙšîĀćÿĉęÜìĊęêšĂÜÖćøöćêĂïÿîĂÜđöČęĂĕéšøĆïÖćø

êĂïÿîĂÜÙüćöêšĂÜÖćøĒúšüÝąđÖĉéÙüćöøĎšÿċÖöĊÙüćöÿč×ǰÖøąêČĂøČĂøšîǰöčŠÜöĆęîǰđÖĉé×üĆâǰǰÖĞćúĆÜĔÝǰÖŠĂĔĀšđÖĉé

ðøąÿĉìíĉõćóĒúąðøąÿĉìíĉñú×ĂÜÖćøÖøąìĞćÖĉÝÖøøöìĊęîĞćĕðÿĎŠđðŜćĀöć÷îĆĚîÿĞćđøĘÝêćöìĊęÖĞćĀîéĕüšǰ 
 
ĒîüÙĉéĒúąìùþãĊìĊęđÖĊę÷ü×šĂÜǰǰ 
    ÖćøïøĉĀćøÝĆéÖćøÙúĆÜÿĉîÙšćìĊę×ćéÙüćöđðŨîøąđïĊ÷ïÿŠÜñúĔĀšÖćøđÙúČęĂî÷šć÷ÿĉîÙšćìĞćĕéšúĞćïćÖǰ

ĀćÿĉîÙšć÷ćÖǰđßĘÙÿêĘĂÖóúćéïŠĂ÷ǰĒêŠ÷ĆÜøüöĕðëċÜÙüćöøüéđøĘüĔîÖćøÝĆéÿŠÜĒúąÙüćöëĎÖêšĂÜĔîÖćø

éĞćđîĉîÜćîÖćøÿŠÜĂĂđéĂøŤñĉéóúćéĒúąÝĆéÖćøúŠćßšć ĄúĄǰĀćÖðúŠĂ÷ðŦâĀćîĊĚìĉĚÜĕüšîćîđ×šćĂćÝĕöŠĕéšÿŠÜñú

đóĊ÷ÜÙüćöÿĆïÿîõć÷ĔîÙúĆÜÿĉîÙšćđìŠćîĆĚîĒêŠ÷ĆÜÖøąìïëċÜÙüćöđßČęĂöĆęî×ĂÜúĎÖÙšćĂĊÖéšü÷ǰéĆÜîĆĚîǰÖćøîĞć

øąïïÝĆéÖćøđßČęĂöē÷ÜÖĉÝÖøøöõć÷ĔîēðøĒÖøöĒïïÿĞćđøĘÝøĎðđóČęĂðøąÿĉìíĉõćóĒúąÿćöćøëÙüïÙčöøąïï

êĉéêćöÖĉÝÖøøöǰWMS  (Warehouse Management  Software
ǰĀøČĂàĂôêŤĒüøŤǰđóČęĂøĂÜøĆïÖćøïøĉĀćø

õć÷ĔîÙúĆÜÿĉîÙšćēé÷đÞóćąđßČęĂöē÷ÜøąïïêŠćÜǰėǰđóČęĂÖćøüćÜĒñîĒúąÝĆéÿøøìøĆó÷ćÖøĔĀšöĊðøąÿĉìíĉõćó

öćÖ×ċĚîǰ	åĉêĉîĆîìŤǰǰÿćüĆîéĊǰĒúąĂĆýüĉèǰðÿčíøøö, ����
 
 øąïïïćøŤēÙšéǰđðŨîøąïïìĊęĔĀšðøąē÷ßîŤđßĉÜêĆüđú×ǰàċęÜÿŠÜñúêŠĂđîČęĂÜìćÜíčøÖĉÝĔîđßĉÜÙčèõćóǰǰǰǰ

ÖćøìĊęíčøÖĉÝÿćöćøëÖĞćĀîéđüúćĔîĒêŠúąÖĉÝÖøøöĕéšĒîŠîĂîǰöĊÙüćöĒöŠî÷ĞćìćÜÿćøÿîđìýǰìĞćĔĀšđÖĉéÖćø

ðøĆïðøčÜÖćøÝĆéÿŠÜÿĉîÙšćøüöëċÜïøĉÖćøǰđóĉęöøąéĆïÖćøĔĀšïøĉÖćøìĊęéĊ×ċĚîǰøąïïïćøŤēÙšéÝċÜëČĂüŠćđðŨî
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đìÙēîēú÷ĊđßĉÜÖú÷čìíŤǰìĞćĔĀšÖćøøĆïÙĞćÿĆęÜàČĚĂìćÜÖćøÙšćìĞćĕéšđøĘü×ċĚîǰøüéđøĘüĒúąĒöŠî÷ĞćöćÖ×ċĚîǰàċęÜÖćøöĊ

ÿćøąÿîđìýìĊęĒöŠî÷ĞćǰìĞćĔĀšÖćøêĆéÿĉîĔÝĔîìćÜïøĉĀćøĔîÖćøÝĆéÖćøÙúĆÜÿĉîÙšćĒúąÖćøÝĆéÖćøàĆóóúć÷

đßîÿćöćøëìĞćĕéšđøĘü×ċĚîǰøąïïîĊĚìĞćĔĀšđÖĉéÖćøúéêšîìčîĂ÷ŠćÜßĆéđÝîǰđîČęĂÜÝćÖöĊÖćøøĆï×šĂöĎúĕéšøüéđøĘü

ēé÷ĂĆêēîöĆêĉǰÙüćöñĉéóúćééšćîÿĉîÙšćÙÜÙúĆÜĒúąðøĉöćèÖćøÝĆéÿŠÜÝąîšĂ÷úÜǰìĞćĔĀšÙŠćĔßšÝŠć÷êŠćÜǰėǰ

úéúÜêćöĕðĂĊÖéšü÷ǰ	ßĆ÷õĆÖéĉĝǰîčĂĉîìøŤǰĒúąĂøøëóúǰÿöĀüĆÜ, �����ǰ��
 
 ÖćøóĆçîćøąïïÿĉîÙÜÙúĆÜǰđðŨîÖćøđÖĘïøĆÖþćÿĉîÙšćĔîÙúĆÜÿĉîÙšćĂ÷ŠćÜöĊðøąÿĉìíĉõćóîĆĚîúšüî

đðŨîĕðđóČęĂÖćøĔßšóČĚîìĊę×ĂÜÙúĆÜÿĉîÙšćĕéšđÖĉéðøąē÷ßîŤìĊęÿčéêŠĂóČĚîìĊęÖćøÝĆéüćÜÖøąïüîÖćøÝĆéđøĊ÷ÜǰÿĉîÙšćìĊę

öĊÖćøóĆçîćÝąĔßšđüúćĒúąÖĞćúĆÜÙîîšĂ÷ìĊęÿčéĒêŠđÖĉéñúÜćîìĊęöĊðøąÿĉìíĉõćóöćÖìĊęÿčéǰđóøćąøąïïÖćø

ÝĆéÖćøÿĉîÙšćÙÜÙúĆÜìĊęöĊðøąÿĉìíĉõćóîĆĚîêšĂÜÿćöćøëđ×šćëċÜÿĉîÙšćîĆĚîĕéšēé÷ÿąéüÖǰöĊÖćøđÖĘïøĆÖþćìĊęëĎÖüĉíĊ

ĒúąúĆÖþèą×ĂÜÿĉîÙšćîĆĚîǰėǰõć÷ĔêšÖćøðŜĂÜÖĆîÙüćöđÿĊ÷Āć÷ĒúąëĎÖúĆÖ×ēö÷ǰ	ĂõĉðøĆßâćÿÖčú, ����ǰǰǰ
ĂšćÜëċÜĔîǰóøìĉýćǰĀùìĆ÷üøÖčú, ����: ��-��
ǰǰǰ  
    îøćíĉðǰǰüÜþŤðŦîǰ	����
ǰÖúŠćüëċÜǰÖćøóĆçîćøąïïÿćøÿîđìýÙøčõĆèæŤǰéšü÷ïćøŤēÙšéÿĂÜöĉêĉǰ 
ÿĞćĀøĆïÙèąđìÙēîēú÷ĊĂčêÿćĀÖøøöǰöĀćüĉì÷ćúĆ÷øćßõĆäúĞćðćÜǰéšü÷ÖćøîĞćÖĎđÖĉĚúǰßćøŤêǰđĂóĊĕĂǰöćßŠü÷Ĕî

ÖćøĒÿéÜñúïćøŤēÙšéÿĂÜöĉêĉĒúąóĉöóŤúÜÿêĉěÖđÖĂøŤîćĕðêĉéìĊęÙøčõĆèæŤǰÝĞćîüîǰ�
���ǰøć÷ÖćøóïüŠć×šĂöĎú

ÙøčõĆèæŤêøÜêćöÙüćöêšĂÜÖćø×ĂÜñĎšĔßšÜćîǰàċęÜÖćøóĆçîćøąïïÿćøÿîđìýÙøčõĆèæŤǰéšü÷ïćøŤēÙšéÿĂÜöĉêĉǰ

ĔîøĎðĒïïđüĘïĒĂóóúĉđÙßĆęîǰđóČęĂĂĞćîü÷ÙüćöÿąéüÖĒÖŠđÝšćĀîšćìĊęìĊęøĆïñĉéßĂïđÖĘï×šĂöĎúÙøčõĆèæŤĔĀš

ÿćöćøëêøüÝÿĂïǰïĆîìċÖǰĒúąĒÖšĕ××šĂöĎúÙøčõĆèæŤñŠćîøąïïĂĂîĕúîŤĕéšĂ÷ŠćÜÿąéüÖǰĒúąøüéđøĘüǰēé÷öĊ

ĀúĆÖÖćøìĞćÜćîÜŠć÷ǰėǰđóĊ÷ÜĒÙŠĔßšđóĊ÷ÜēìøýĆóìŤöČĂëČĂìĊęöĊÖúšĂÜëŠć÷õćóǰĒúąöĊÖćøêĉéêĆĚÜēðøĒÖøöÿĞćĀøĆï

ĂŠćîïćøŤēÙšéÿĂÜöĉêĉǰÖĘÿćöćøëêøüÝÿĂï×šĂöĎúÙøčõĆèæŤĕéšìĆîìĊüŠćǰÙøčõĆèæŤöĊĀöć÷đú×ĂąĕøǰðøąÝĞćĂ÷ĎŠìĊę

ĀšĂÜĕĀîǰöĊÖćøÝĆéàČĚĂöćđöČęĂĕøǰđðŨîêšîǰÿŠÜñúìĞćĔĀšÖćøêøüÝÿĂï×šĂöĎúÙøčõĆèæŤđÖĉéÙüćöÿąéüÖǰøüéđøĘüǰ

öĊðøąÿĉìíĉõćóǰĒúąêøÜÖĆïåćî×šĂöĎúÙøčõĆèæŤ×ĂÜÙèąđìÙēîēú÷ĊĂčêÿćĀÖøøöǰöĀćüĉì÷ćúĆ÷øćßõĆä

úĞćðćÜ 
    õćÿóÜýŤǰǰüčçĉöćÙčèǰ	����
ǰÖúŠćüëċÜǰÖćøîĞćđĂćøąïïïćøŤēÙšéđ×šćöćðøą÷čÖêŤĔßšĔîøąïïÖćø

ÿŠÜÖĞćúĆÜ×ĂÜÖĂÜìĆóǰđÖĊę÷üÖĆïïĆâßĊÙčöĒïïêŠćÜǰėǰìĊęĔßšĔîÖćøÝĆéøąïïÖćøđïĉÖÝŠć÷ǰĒúąÖćøÝĆéđÖĘïĂčðÖøèŤ

êŠćÜǰėǰ×ĂÜĀîŠü÷ÿŠÜÖĞćúĆÜǰēé÷îĞćđìÙēîēú÷ĊïćøŤēÙšéöćéĆéĒðúÜĔĀšđ×šćÖĆïĀöć÷đú×ÿĉęÜĂčðÖøèŤǰìĊęĕéš

úÜìąđïĊ÷îĕüšêćöïĆâßĊÙčöǰìĞćĔĀšÿćöćøëđ×šćĕéšÜŠć÷ǰĒúąĕöŠđðŨîÖćøđðúĊę÷îĒðúÜøąïïđÖŠćìĊęĔßšĂ÷ĎŠǰÝćÖÖćø

ìéÿĂïÖćøđøĊ÷Öåćî×šĂöĎúóïüŠćǰĕéšñúđðŨîĂ÷ŠćÜéĊǰđîČęĂÜÝćÖĕöŠêšĂÜđÿĊ÷đüúćđóČęĂĀćïĆâßĊÙčöìĊęêšĂÜïĆîìċÖǰ

ĒúąÿąéüÖĔîÖćøÙüïÙčöêøüÝÿĂïÿĉęÜĂčðÖøèŤĔîÙúĆÜÿĉęÜĂčðÖøèŤ 
    ßĆ÷õĆÖéĉĝ îčĂĉîìøŤǰĒúąĂøøëóúǰÿöĀüĆÜǰ	����
ǰÖúŠćüëċÜǰÖćøîĞćøąïïÿćøÿîđìýđóČęĂÝĆéÖćøöć

ðøą÷čÖêŤĔßšÜćîǰđóČęĂĂĂÖĒïïøąïïåćî×šĂöĎúöćÿîĆïÿîčîÖćøìĞćÜćîõć÷ĔîĀîŠü÷ÜćîÿēêøŤàŠĂöïĞćøčÜǰ 
ĔîÖćøđïĉÖÝŠć÷ǰøĆïĂąĕĀúŠĒúąÝĆéìĞćøć÷ÜćîǰóïüŠćÿćöćøëêĂïÿîĂÜüĆêëčðøąÿÜÙŤĕéšǰÿćöćøëúé
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øą÷ąđüúćĔîÖćøÙšîĀćĂąĕĀúŠǰĒúąúéÙüćöñĉéóúćéÝćÖÖćøđïĉÖÝŠć÷ĂąĕĀúŠǰüĆÿéčÙÜÙúĆÜĔîÖćøàŠĂöïĞćøčÜ

ĔîĒêŠúąÙøĆĚÜúÜĕéš 
    üøóúǰđÖĉéÜćöǰ	����
ǰÖúŠćüëċÜǰÖćøîĞćøąïïÙĂöóĉüđêĂøŤđ×šćöćĔßšĔîÖćøüćÜĒñîÙüćö

êšĂÜÖćøüĆÿéčǰÿĞćĀøĆïñúĉêõĆèæŤŤìĊęöĊēÙøÜÿøšćÜñúĉêõĆèæŤàĆïàšĂîǰöĊøć÷ÖćøüĆÿéčÝĞćîüîöćÖǰÝąßŠü÷ĔĀšÖćø

üćÜĒñîÙüćöêšĂÜÖćøüĆÿéčöĊÙüćöëĎÖêšĂÜĒúąøüéđøĘüÖüŠćÖćøÙĞćîüèéšü÷öČĂǰĒúąìĞćĔĀšÖćøđðúĊę÷îĒðúÜ

ĒñîÙüćöêšĂÜÖćÿøüĆÿéčìĞćĕéšÿąéüÖĒúąøüéđøĘü÷ĉęÜ×ċĚîǰ 
    ðøąÿĉìíĉõćó×ĂÜÖćøîĞćøąïïÙĂöóĉüđêĂøŤđ×šćöćĔßšĔîÖćøüćÜĒñîÙüćöêšĂÜÖćøüĆÿéčîĆĚî

×ċĚîĂ÷ĎŠÖĆïðŦÝÝĆ÷êŠćÜǰėǰìĊęđÖĊę÷ü×šĂÜǰđßŠîǰøąïïÙĂöóĉüđêĂøŤǰÙüćöëĎÖêšĂÜ×ĂÜ×šĂöĎúǰÖćøÿîĆïÿîčîÝćÖñĎšìĊę

đÖĊę÷ü×šĂÜǰÙüćöøĎšđÖĊę÷üÖĆïÖćøüćÜĒñîÙüćöêšĂÜÖćøüĆÿéč×ĂÜñĎšĔßš ĀćÖðøćýÝćÖðŦÝÝĆ÷êŠćÜǰėǰđĀúŠćîĊĚǰ 
ÖćøîĞćøąïïÙĂöóĉüđêĂøŤđ×šćöćĔßšĔîÖćøüćÜĒñîÙüćöêĂÜÖćøüĆÿéčĂćÝðøąÿïÙüćöúšöđĀúüĀøČĂĔßšĕéšĒêŠ

ĕöŠöĊðøąÿĉìíĉõćóǰǰǰǰǰǰǰǰ 
  ÝćÖÖćøýċÖþćÜćîüĉÝĆ÷đóČęĂøüïøüö×šĂöĎúǰĒúąøć÷úąđĂĊ÷éìĊęđÖĊę÷ü×šĂÜÖĆïÜćîüĉÝĆ÷ÞïĆïîĊĚǰÝąđĀĘî

ĕéšüŠćÖćøóĆçîćøąïïÖćøÝĆéÖćøóĆÿéčĒúąüĆÿéčÙÜÙúĆÜéšü÷ÖćøîĞćđìÙēîēú÷ĊÙĂöóĉüđêĂøŤǰÿćøÿîđìýǰĒúą

øąïïïćøŤēÙšéöćĔßšĔîÖćøïøĉĀćøÝĆéÖćøóĆÿéčǰĒúąüĆÿéčÙÜÙúĆÜđðŨîđøČęĂÜìĊęÙüøĔĀšÙüćöÿĞćÙĆâđðŨîĂ÷ŠćÜ÷ĉęÜǰ

đîČęĂÜÝćÖÖćøîĞćøąïïéĆÜÖúŠćüöćĔßšĕéšñúđðŨîĂ÷ŠćÜéĊǰßŠü÷ĔĀšÖćøðäĉïĆêĉÜćîÙüïÙčöǰđïĉÖÝŠć÷ǰóĆÿéčöĊÙüćö

ÿąéüÖǰøüéđøĘüǰúéøą÷ąđüúćĒúą×ĆĚîêĂîĔîÖćøðäĉïĆêĉÜćîǰúéÙüćöñĉéóúćéÝćÖÖćøïĆîìċÖ×šĂöĎúǰ 
ĔßšüćÜĒñîÖćøÝĆéàČĚĂüĆÿéčÙÜÙúĆÜĕéšĂ÷ŠćÜđĀöćąÿöàċęÜđðŨî×šĂöĎúÿĞćÙĆâðøąÖĂïÖćøêĆéÿĉîĔÝÝĆéĀćÝĆéàČĚĂ

üĆÿéčÙÜÙúĆÜǰĂĊÖìĆĚÜåćî×šĂöĎú÷ĆÜöĊÙüćöëĎÖêšĂÜǰÙøïëšüîǰÿŠÜñúĔĀšøąïïÖćøÝĆéÖćøóĆÿéčĒúąüĆÿéčÙÜÙúĆÜöĊ

ðøąÿĉìíĉõćó 
 
üĉíĊéĞćđîĉîÖćøüĉÝĆ÷  
 ÖćøýċÖþćüĉÝĆ÷đøČęĂÜǰóĆçîćøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąǰǰǰǰǰǰ 
õĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöĔîÙøĆĚÜîĊĚǰêšĂÜÖćøóĆçîćđÙøČęĂÜöČĂĒúąøąïïÖćøÝĆéÖćøüĆÿéčǰǰǰ

ÙÜÙúĆÜđóČęĂĔßšĔîðäĉïĆêĉÜćîéšćîÖćøÙüïÙčöïøĉĀćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąǰǰǰǰǰǰǰǰǰǰǰ

õĎöĉÿëćðŦê÷ŤǰìĊęöĊÝĞćîüîøć÷Öćø×šĂöĎúðøĉöćèöćÖĒúąöĊĒîüēîšöìĊęÝąöĊðøĉöćèđóĉęööćÖ×ċĚîǰĔĀšÿćöćë

ĒÖšĕ×ðŦâĀćÖćøÝĆéđÖĘï×šĂöĎúüĆÿéčÙÜÙúĆÜìĊęöĊÙüćöúŠćßšćǰÙúćéđÙúČęĂîǰđðŨîÖćøóĆçîćðøąÿĉìíĉõćóĒúą

ðøąÿĉìíĉñúĔîÖćøðäĉïĆêĉÜćîóĆÿéčĔĀšđóĉęööćÖ÷ĉęÜ×ċĚîǰîĂÖÝćÖîĊĚ÷ĆÜßŠü÷ĔĀšøć÷Üćî×šĂöĎúüĆÿéčÙÜÙúĆÜðøąÝĞćðŘ

àċęÜđðŨî×šĂöĎúìĊęÝĞćđðŨîǰöĊÙüćöëĎÖêšĂÜǰÙøïëšüîĂĊÖéšü÷ǰēé÷öĊüĉíĊÖćøéĞćđîĉîÖćøüĉÝĆ÷ǰéĆÜêŠĂĕðîĊĚ 
 1. ÖúčŠöđðŜćĀöć÷  
 ÖúčŠöđðŜćĀöć÷ìĊęĔßšĔîÖćøüĉÝĆ÷ÙøĆĚÜîĊĚǰðøąÖĂïéšü÷ñĎšðäĉïĆêĉÜćîéšćîóĆÿéč×ĂÜĀîŠü÷ÜćîĂćÙćø

ÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰÝĞćîüîǰ�ǰÙîǰàċęÜđðŨîñĎšĔßšÜćîøąïïîĊĚǰĒúąøĆÖþćÖćøĀĆüĀîšćÜćîĂćÙćøÿëćîìĊę
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ĒúąõĎöĉÿëćðŦê÷ŤǰÝĞćîüîǰ�ǰÙîǰĒúąñĎšðäĉïĆêĉÜćîéšćîóĆÿéč×ĂÜĀîŠü÷ÜćîóĆÿéčÖúćÜ×ĂÜöĀćüĉì÷ćúĆ÷ 
øćßõĆäîÙøðåöǰÝĞćîüîǰ�ǰÙîǰøüöÝĞćîüîǰ�ǰÙîǰĔßšüĉíĊđúČĂÖĒïïđÝćąÝÜǰ 
 2. đÙøČęĂÜöČĂìĊęĔßšĔîÖćøüĉÝĆ÷ǰ 
  ���ǰĂčðÖøèŤÙĂöóĉüđêĂøŤǰ	Hardware
 
  �����ǰđÙøČęĂÜÙĂöóĉüđêĂøŤǰIntel(R
ǰCore(TM
ǰi�  
  �����ǰĂčðÖøèŤêŠćÜǰėǰĔîÖćøđßČęĂöêŠĂøąïïđÙøČĂ×Šć÷ǰ 
 ��� ēðøĒÖøöÙĂöóĉüđêĂøŤǰ	Software
 
  �����ǰøąïïðäĉïĆêĉÖćøǰLinux Ubuntu 
  �����ǰĒĂóóúĉđÙßĆęîđàĉøŤôđüĂøŤǰApache ��� 
  �����ǰøąïïÝĆéÖćøåćî×šĂöĎúǰphpMyAdmin Database Manager Version ����� 
  �����ǰēðøĒÖøöǰVisual Studio Code 
 ���ǰõćþćÙĂöóĉüđêĂøŤǰ	Computer Language
 
  �����ǰõćþćđĂßìĊđĂĘöĒĂúǰ	HTML
 
  �����ǰõćþćóĊđĂßóĊǰ���ǰ	PHP Language
 
  �����ǰõćþćđĂÿÙĉüĒĂúǰ	SQL
  
 ��� ĒïïðøąđöĉîĒúąĒïïÿĂïëćöǰÝĞćîüîǰ�ǰßčéǰĕéšĒÖŠ 
  �����ǰĒïïðøąđöĉîÙüćöÙĉéđĀĘî×ĂÜñĎšđßĊę÷üßćâǰìĊęöĊêŠĂøąïïÖćøïøĉĀćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ

×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåö 
  �����ǰĒïïÿĂïëćöÙüćöóċÜóĂĔÝ×ĂÜñĎšĔßšÜćîĒúąñĎšìĊęđÖĊę÷ü×šĂÜÖĆïøąïïÖćøïøĉĀćøÝĆéÖćø

üĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåö 
   ĒïïÿĂïëćöìĊęÿøšćÜ×ċĚîǰđóČęĂĔĀšÙøĂïÙúčöÖĆïüĆêëčðøąÿÜÙŤǰàċęÜĒïïÿĂïëćö

ðøąÖĂïéšü÷ǰ�ǰêĂîǰÙČĂǰ 
   êĂîìĊęǰ�ǰ×šĂöĎúúĆÖþèąÿŠüîïčÙÙú×ĂÜñĎšêĂïĒïïÿĂïëćöǰđÖèæŤÖćøüĉđÙøćąĀŤ×šĂöĎúǰ

đÖĊę÷üÖĆïĂć÷čǰÖćøýċÖþćǰêĞćĒĀîŠÜǰĒúąðøąÿïÖćøèŤìĞćÜćîàċęÜÝąóĉÝćøèćÙŠćÙüćöëĊęēé÷ÿøčðñúĂĂÖöćđðŨîÙŠć

øšĂ÷úą              
   êĂîìĊęǰ�ǰđÖĊę÷üÖĆïìĆýîÙêĉǰÙüćöÙĉéđĀĘî×ĂÜñĎšĔßšÜćîĒúąñĎšìĊęđÖĊę÷ü×šĂÜÖĆïøąïïÖćø

ÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰđóČęĂðøąđöĉîøąéĆïÙüćöóċÜóĂĔÝǰēé÷

øąéĆïÖćøðøąđöĉîêćööćêøćÿŠüîðøąöćèÙŠćǰ	Rating Scale
ǰêćöüĉíĊ×ĂÜúĉđÙĉøŤìǰ	Likert Scale
ǰēé÷ĔĀš

đÖèæŤøąéĆïǰ�ǰÙąĒîîǰÙČĂǰöćÖìĊęÿčéǰöćÖǰðćîÖúćÜǰîšĂ÷ǰĒúąîšĂ÷ìĊęÿčéǰǰÝĞćîüîÙĞćëćöǰ��ǰ×šĂǰöĊđÖèæŤ

ÖćøĔĀšÙąĒîîêĆĚÜĒêŠǰ1 – � ÙąĒîî  đÖèæŤÖćøÝĆéÖúčŠöĒúąĒðúÙüćöĀöć÷éšćîìĆýîÙêĉđóČęĂÝĆéøąéĆï
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ÙąĒîîđÞúĊę÷ÙŠćÙüćöÙĉéđĀĘîĒúąÙüćöóċÜóĂĔÝǰóĉÝćøèćêćöÙŠćđÞúĊę÷×ĂÜÙąĒîîǰēé÷ÖĞćĀîéßŠüÜÙąĒîî

đÞúĊę÷ĂĂÖđðŨîǰ�ǰÖúčŠöǰ 
   êĂîìĊęǰ�ǰđÖĊę÷üÖĆï×šĂđÿîĂĒîąđÖĊę÷üÖĆïøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷Üćî

ĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰēé÷ÙĞćëćöđðŨîúĆÖþèąðúć÷đðŗéǰđÖèæŤ

ÖćøüĉđÙøćąĀŤ×šĂöĎúǰóĉÝćøèćÝĆé×šĂöĎúǰđðŨîĀöüéĀöĎŠîĞćđÿîĂéšü÷×šĂöĎúđßĉÜóøøèîć 
   ÿĞćĀøĆïÖćøêøüÝÿĂïÙčèõćóđÙøČęĂÜöČĂÝąĔßšüĉíĊÖćøêøüÝÿĂïĀćÙüćöđìĊę÷Üǰ

(Validity
ǰēé÷ĀćÙüćöđìĊę÷ÜêøÜđßĉÜđîČĚĂĀćǰéšü÷ÖćøîĞćĒïïÿĂïëćöđÿîĂĔĀšñĎšđßĊę÷üßćâǰÝĞćîüîǰ�ǰìŠćîǰ

đóČęĂúÜ×šĂÿøčðǰēé÷ĔßšéĆßîĊÙüćöÿĂéÙúšĂÜøąĀüŠćÜ×šĂÙĞćëćöÖĆïüĆêëčðøąÿÜÙŤǰ	Index of Item Objective 
Congruence: IOC
 óøšĂöìĆĚ ÜĀćÙŠćđÞúĊę÷ǰ	X
ǰĒúąÙŠćđïĊę÷Üđïîöćêøåćîǰ	S�D
ǰ×ĂÜÙąĒîîđóČęĂîĞć

×šĂđÿîĂĒîąĕððøĆïðøčÜǰĒÖšĕ×ǰĒïïÿĂïëćöêŠĂĕðǰēé÷ĔßšÿĎêø×ĂÜǰRovinelli & Hambleton 	�����ǰ��-
��ǰĂšćÜëċÜĔîǰÿößć÷ǰüøÖĉÝđÖþöÿÖčú, �����ǰ���
 

ēé÷ĔßšÿĎêøÖćøĀćÙŠćǰIOC �ǰŋR 
                                             N 
  àċęÜöĊđÖèæŤĔîÖćøóĉÝćøèćǰéĆÜîĊĚ 
  ĔĀšǰ��ǰđöČęĂĒîŠĔÝüŠć×šĂÙĞćëćööĊÙüćöÿĂéÙúšĂÜÖĆïüĆêëčðøąÿÜÙŤ 
  ĔĀšǰ�ǰđöČęĂĕöŠĒîŠĔÝüŠć×šĂÙĞćëćööĊÙüćöÿĂéÙúšĂÜÖĆïüĆêëčðøąÿÜÙŤĀøČĂĕöŠ 
  ĔĀšǰ-�ǰđöČęĂĒîŠĔÝüŠć×šĂÙĞćëćöĕöŠÿĂéÙúšĂÜÖĆïüĆêëčðøąÿÜÙŤ 
 3. üĉíĊÖćøđÖĘïøüïøüö×šĂöĎú 
 Öćøðøąđöĉîðøąÿĉìíĉõćó×ĂÜøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąǰǰǰ

õĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰēé÷ñĎšĔßšÜćîĒúąñĎšìĊęđÖĊę÷ü×šĂÜÖĆïøąïïǰöĊ×ĆĚîêĂîéĆÜêŠĂĕðîĊĚ 
 ���ǰéĞćđîĉîÖćøĔĀšÖúčŠöđðŜćĀöć÷ÙČĂñĎšðäĉïĆêĉÜćîéšćîóĆÿéč×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúą 
õĎöĉÿëćðŦê÷ŤǰÝĞćîüîǰ�ǰÙîǰàċęÜđðŨîñĎšĔßšÜćîøąïïîĊĚǰĒúąøĆÖþćÖćøĀĆüĀîšćÜćîĂćÙćøÿëćîìĊęĒúą 
õĎöĉÿëćðŦê÷ŤǰÝĞćîüîǰ�ǰÙîǰĒúąñĎšðäĉïĆêĉÜćîéšćîóĆÿéč×ĂÜĀîŠü÷ÜćîóĆÿéčÖúćÜ×ĂÜöĀćüĉì÷ćúĆ÷øćßõĆä

îÙøðåöǰÝĞćîüîǰ� ÙîǰøüöÝĞćîüîǰ�ǰÙîǰìéúĂÜĔßšøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćø

ÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰ 
 ���ǰĀúĆÜÝćÖîĆĚîĔĀšÖúčŠöđðŜćĀöć÷ìĞćĒïïðøąđöĉîÙüćöóċÜóĂĔÝ×ĂÜñĎšĔßšïøĉÖćøøąïïÖćø

ïøĉĀćøÝĆéÖćøüĆÿéčÙÜÙúĆÜĄ 
 ��� øüïøüö×šĂöĎúñúÖćøðøąđöĉîøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąǰǰǰ

õĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰĒúąìĞćÖćøïĆîìċÖ×šĂöĎúÝćÖĒïïÿĂïëćöìĊęñĎšĔßšïøĉÖćøêĂïđóČęĂ

ðøąđöĉîÙüćöóċÜóĂĔÝ 
 ��� îĞć×šĂöĎúìĊęĕéšöćðøąöüúñúĀćÙŠćìćÜÿëĉêĉ  
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 4. üĉíĊÖćøüĉđÙøćąĀŤ×šĂöĎúĒúąÿëĉêĉìĊęĔßš 
 ÖćøüĉđÙøćąĀŤ×šĂöĎúĒúąðøąđöĉîñúøąïïǰóĉÝćøèćÝćÖÙüćöóċÜóĂĔÝ×ĂÜÖúčŠöđðŜćĀöć÷ìĊęĔßš

Üćîøąïïēé÷ĔßšĒïïÿĂïëćöǰàċęÜÖúčŠöđðŜćĀöć÷ĕéšĒÖŠǰñĎšðäĉïĆêĉÜćîéšćîóĆÿéč×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊę

ĒúąõĎöĉÿëćðŦê÷ŤǰÝĞćîüîǰ�ǰÙîǰàċęÜđðŨîñĎšĔßšÜćîøąïïîĊĚǰĒúąøĆÖþćÖćøĀĆüĀîšćÜćîĂćÙćøÿëćîìĊęĒúą 
õĎöĉÿëćðŦê÷ŤǰÝĞćîüîǰ�ǰÙîǰĒúąñĎšðäĉïĆêĉÜćîéšćîóĆÿéč×ĂÜĀîŠü÷ÜćîóĆÿéčÖúćÜ×ĂÜöĀćüĉì÷ćúĆ÷øćßõĆä

îÙøðåöǰÝĞćîüîǰ�ǰÙîǰøüöÝĞćîüîǰ�ǰÙîǰēé÷ĀĆü×šĂĔîÖćøðøąđöĉîÝąĒïŠÜĂĂÖđðŨîǰ�ǰéšćîǰÙČĂ 
 ���ǰÖćøðøąđöĉîéšćîÙüćöÙøïëšüîêćöÙüćöêšĂÜÖćøǰđðŨîÖćøðøąđöĉîđóČęĂéĎüŠćøąïïìĊęĕéš

óĆçîć×ċĚîöćîĆĚîöĊÙüćöëĎÖêšĂÜĒúąöĊÙüćöóċÜóĂĔÝêćöÙüćöêšĂÜÖćø×ĂÜñĎšĔßšöćÖîšĂ÷đóĊ÷ÜĔé 
 ���ǰÖćøðøąđöĉîñúéšćîĀîšćìĊę×ĂÜøąïïǰđðŨîÖćøðøąđöĉîđóČęĂéĎüŠćøąïïìĊęĕéšóĆçîć×ċĚîîĆĚîöĊ

ÙüćöëĎÖêšĂÜĒúąöĊðøąÿĉìíĉõćóöćÖđóĊ÷ÜĔéǰÿćöćøëìĞćÜćîĕéšêćöĀîšćìĊęìĊęöĊĂ÷ĎŠĔîøąïïöćÖîšĂ÷đóĊ÷ÜĔéǰ 
 ���ǰÖćøðøąđöĉîéšćîÖćøĔßšÜćîǰđðŨîÖćøðøąđöĉîđóČęĂéĎüŠćøąïïìĊęĕéšóĆçîć×ċĚîîĆĚîöĊÙüćöÜŠć÷

ĒúąÙüćöÿąéüÖêŠĂÖćøĔßšÜćîöćÖîšĂ÷đóĊ÷ÜĔéǰ 
 ��� ÖćøðøąđöĉîñúéšćîÙüćöðúĂéõĆ÷×ĂÜøąïïǰđðŨîÖćøðøąđöĉîđóČęĂéĎüŠćǰøąïïìĊęĕéš

óĆçîć×ċĚîîĆĚîöĊÙüćöðúĂéõĆ÷×ĂÜ×šĂöĎúöćÖîšĂ÷đóĊ÷ÜĔé 
 5. ÿëĉêĉìĊęĔßšĔîÖćøüĉđÙøćąĀŤ×šĂöĎú 
  üĉíĊÖćøüĉđÙøćąĀŤ×šĂöĎúĒúąÿëĉêĉìĊęĔßšǰéĆÜêŠĂĕðîĊĚ 
  ���ǰÙŠćÙüćöëĊęĒúąÙŠćÿëĉêĉøšĂ÷úąǰ	Percentage
ǰĔßšĔîÖćøüĉđÙøćąĀŤúĆÖþèą×ĂÜ×šĂöĎúðŦÝÝĆ÷

ÿŠüîïčÙÙúǰĕéšĒÖŠǰĂć÷čǰøąéĆïÖćøýċÖþćǰêĞćĒĀîŠÜǰĒúąðøąÿïÖćøèŤìĞćÜćîǰēé÷üĉíĊÖćøĀćÙŠćÙüćöëĊęǰĒúšü

ÿøčðñúĂĂÖöćđðŨîÙŠćøšĂ÷úąǰ	�
 
  ���ǰÙŠćđÞúĊę÷ǰ	Mean
ǰĒúąÙŠćđïĊę÷Üđïîöćêøåćîǰ	Standard Deviation
ǰĔßšĔîÖćøĀćÙŠćđÞúĊę÷
îĞĚćĀîĆÖ×ĂÜÙüćöóċÜóĂĔÝ×ĂÜÖúčŠöđðŜćĀöć÷ÝćÖĒïïÿĂïëćöĔîÿŠüîìĊęǰ�ǰÝćÖ×šĂÙĞćëćöĒïïöćêøćÿŠüî

ðøąöćèÙŠćǰ	Rating Scale
ǰ	ÖĆú÷ćǰüćîĉß÷ŤïĆâßć, �����ǰ��-��
ǰ 
  ÖćøìéÿĂïÿööêĉåćîǰÙŠćÿëĉêĉìĊęĔßšǰÙČĂǰÖćøìéÿĂïĒïïÿëĉêĉĒïïǰF-test ĒúąCorrelation  
êćöúĆÖþèąêĆüĒðøĔîĒêŠúąßîĉé 
 6. ×ĆĚîêĂîĔîÖćøéĞćđîĉîÖćøüĉÝĆ÷ 
  óĆçîćøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷Ť ǰ

öĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰöĊÖćøÖĞćĀîé×ĆĚîêĂîĔîÖćøðäĉïĆêĉÜćîǰéĆÜîĊĚ 
  ���ǰüĉđÙøćąĀŤÿõćóðŦâĀćøąïïÖćøðäĉïĆêĉÜćîđéĉö 
  ���ǰüĉđÙøćąĀŤĒúąĂĂÖĒïïøąïï 
  ���ǰÖćøÿøšćÜĒúąÖćøĀćÙčèõćóđÙøČęĂÜöČĂ 
  ���ǰðøąđöĉîðøąÿĉìíĉõćó×ĂÜøąïïǰ 



üćøÿćøüĉßćÖćøöîčþ÷ýćÿêøŤĒúąÿĆ ÜÙöýćÿêøŤ  öĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåö  | 65 

  ���ǰÿøčðñúÖćøüĉÝĆ÷ĒúąÝĆéìĞćøć÷ÜćîÖćøüĉÝĆ÷ 
 
ÿøčðñúÖćøüĉÝĆ÷ǰ 

ÖćøóĆçîćøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷Ť 
öĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰÿøčðñúÖćøýċÖþćüĉÝĆ÷ĕéšéĆÜîĊĚ 
 ��ǰ×šĂöĎúúĆÖþèąÿŠüîïčÙÙú×ĂÜñĎšêĂïĒïïÿĂïëćö 
 óïüŠćǰñĎšêĂïĒïïÿĂïëćööĊĂć÷čøąĀüŠćÜǰǰǰ��-��ǰðŘǰÙĉéđðŨîøšĂ÷úąǰ�����ǰÿŠüîĔĀâŠÿĞćđøĘÝ

ÖćøýċÖþćøąéĆïðøĉââćêøĊǰøšĂ÷úąǰ��ǰÿŠüîöćÖðäĉïĆêĉÜćîĔîêĞćĒĀîŠÜđÝšćĀîšćìĊęïøĉĀćøÜćîìĆęüĕðǰøšĂ÷úąǰ

��ǰĒúąöĊðøąÿïÖćøèŤìĞćÜćîîšĂ÷ÖüŠćǰ�ǰðŘǰĒúąöćÖÖüŠćǰ��ǰðŘǰøšĂ÷úąǰ��ǰ 
 ��ǰìĆýîÙêĉǰÙüćöóċÜóĂĔÝìĊęöĊêŠĂøąïïÖćøïøĉĀćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊę

ĒúąõĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰÝćÖÖćøüĉđÙøćąĀŤ×šĂöĎúìĊęđÖĊę÷üÖĆïìĆýîÙêĉÙüćöóċÜóĂĔÝìĊę

öĊêŠĂøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆä

îÙøðåöǰĔîõćóøüöĂ÷ĎŠĔîøąéĆïöćÖĒúąöćÖìĊęÿčéǰàċęÜĒïŠÜðøąđéĘîÙüćöÙĉéđĀĘîĂĂÖđðŨîǰ�ǰéšćîǰöĊñú

ÖćøýċÖþćǰéĆÜîĊĚ  
 ���ǰéšćîÖćøðøąđöĉîÙüćöÙøïëšüîêćöÙüćöêšĂÜÖćøǰĔîõćóøüööĊìĆýîÙêĉǰĒúąÙüćööĊÙüćö

óċÜóĂĔÝĔîøąéĆïöćÖìĊęÿčéǰàċęÜĀöć÷ëċÜøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąǰǰǰǰ

õĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰìĊęóĆçîć×ċĚîÿćöćøëêĂïÿîĂÜêøÜÙüćöêšĂÜÖćøĕéšöćÖìĊęÿčéǰǰǰǰǰǰ

ÝćÖÙŠćđÞúĊę÷õćóøüöđìŠćÖĆïǰ����ǰ 
 ���ǰÖćøðøąđöĉîéšćîĀîšćìĊę×ĂÜøąïïǰĔîõćóøüööĊìĆýîÙêĉǰĒúąÙüćöóċÜóĂĔÝĔîøąéĆïöćÖǰ

àċęÜĀöć÷ëċÜøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆä

îÙøðåöǰìĊęóĆçîć×ċĚîÿćöćøëÝĆéđÖĘï×šĂöĎúǰĒÖšĕ×ǰđðúĊę÷îĒðúÜøć÷ÖćøǰøüöëċÜÖćøðøąöüúñúúĆóíŤĒúą

ÖćøêøüÝÿĂï×šĂöĎúǰöĊÙüćöëĎÖêšĂÜĔîøąéĆïöćÖǰÝćÖñúÙŠćđÞúĊę÷õćóøüöđìŠćÖĆïǰ���� 
 ���ǰÖćøðøąđöĉîéšćîÖćøĔßšÜćî×ĂÜøąïïǰĔîõćóøüööĊìĆýîÙêĉǰĒúąÙüćöóċÜóĂĔÝĔîøąéĆï

öćÖǰàċęÜĀöć÷ëċÜøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷

øćßõĆäîÙøðåöǰìĊęóĆçîć×ċĚîÿćöćøëđ×šćëċÜÖćøĔßšÜćîĕéšÜŠć÷ǰÖćøĂĂÖĒïïǰêĆüĂĆÖþøǰÿĊǰĒúąÿĆâúĆÖþèŤǰ

êŠćÜǰėǰøüöëċÜÖćøêĂïÿîĂÜ×ĂÜøąïïêŠĂñĎšĔßšÜćîöĊÙüćöđĀöćąÿöĔîøąéĆïöćÖǰÝćÖñúÙŠćđÞúĊę÷õćóøüö

đìŠćÖĆïǰ���� 
 ���ǰÖćøðøąđöĉîéšćîÖćøÝĆéÖćøøąïïøĆÖþćÙüćöðúĂéõĆ÷ǰĔîõćóøüööĊìĆýîÙêĉǰĒúąÙüćö

óċÜóĂĔÝøąéĆïöćÖìĊęÿčéǰàċęÜĀöć÷ëċÜøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąǰǰǰǰǰǰǰǰ

õĎöĉÿëćðŦê÷ŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰìĊęóĆçîć×ċĚîöĊÙüćöðúĂéõĆ÷ǰìĆĚÜÖćøđ×šćĔßšÜćîĒúąÖćøÙüïÙčö
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ÿĉìíĉĝĔîÖćøĔßšÜćîøąïï×ĂÜñĎšĔßšÜćîĒêŠúąìŠćîöĊÙüćöđĀöćąÿöĒúąðúĂéõĆ÷ĔîøąéĆïöćÖìĊęÿčéǰÝćÖñú

ÙŠćđÞúĊę÷õćóøüöđìŠćÖĆïǰ���� 
 ��ǰ×šĂÙĉéđĀĘîǰĒúą×šĂđÿîĂĒîąĂČęîǰėǰÝćÖñĎšêĂïĒïïÿĂïëćö 
     ïčÙÙúćÖøìĊęðäĉïĆêĉÜćîĒúąđÖĊę÷ü×šĂÜÖĆïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊę

ĒúąõĎöĉÿëćðŦê÷ŤĔĀšÙüćöđĀĘîüŠćĔî×ĆĚîêĂî×ĂÜÖćøïĆîìċÖ×šĂöĎúđïĉÖ-ÝŠć÷üĆÿéčÙüøðøĆïĔĀšÿćöćøëóĉöóŤ

êĆüĂĆÖþøđóČęĂÙšîĀćøć÷ÖćøüĆÿéčìĊęêšĂÜÖćøđïĉÖ-ÝŠć÷ĕéšéšü÷ǰÙüïÙĎŠĕðÖĆïÖćøĔßšđÙøČęĂÜÿĒÖîïćøŤēÙšé÷ĉÜøĀĆÿ

ïćøŤēÙšéĀøČĂóĉöóŤøĀĆÿïćøŤēÙšéĕéšđóĊ÷ÜĂ÷ŠćÜđéĊ÷ü 
 
Ăõĉðøć÷ñú  
 ÝćÖñúÖćøüĉÝĆ÷đøČęĂÜǰóĆçîćøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąǰǰǰǰǰǰ

õĎöĉÿëćðŦê÷ŤöĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰÝćÖÖúčŠöđðŜćĀöć÷àċęÜđðŨîïčÙÙúćÖøñĎšðäĉïĆêĉÜćîéšćîóĆÿéčĒúą 
ñĎšìĊęđÖĊę÷ü×šĂÜÖĆïüĆÿéč×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷ŤǰÝĞćîüîǰ�ǰÙîǰóïüŠćöĊìĆýîÙêĉǰĒúą

øąéĆïÙüćöóċÜóĂĔÝêŠĂøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷Ťǰ

öĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰìĊęóĆçîć×ċĚîìĆĚÜǰ�ǰéšćîǰðøąÖĂïéšü÷ǰéšćîÙüćöÙøïëšüîêćöÙüćöêšĂÜÖćøǰǰ

éšćîÖćøĔßšÜćî×ĂÜøąïïǰÖćøðøąđöĉîéšćîÖćøĔßšÜćî×ĂÜøąïïǰĒúąéšćîÖćøÝĆéÖćøøąïïøĆÖþćÙüćö

ðúĂéõĆ÷ǰóïüŠćöĊǰ�ǰéšćîǰõćóøüöøąéĆïÙüćöóċÜóĂĔÝĂ÷ĎŠĔîøąéĆïöćÖìĊęÿčéĕéšĒÖŠǰéšćîÙüćöÙøïëšüîêćö

ÙüćöêšĂÜÖćøǰĒúąéšćîÖćøÝĆéÖćøøąïïøĆÖþćÙüćöðúĂéõĆ÷ǰĒêŠĔĀšÙüćöóċÜóĂĔÝêŠĂøąïïÖćøÝĆéÖćø

øĆÖþćÙüćöðúĂéõĆ÷×ĂÜøąïïÖćøÝĆéÖćøüĆÿéčÙÜÙúĆÜ×ĂÜĀîŠü÷ÜćîĂćÙćøÿëćîìĊęĒúąõĎöĉÿëćðŦê÷Ťǰ

öĀćüĉì÷ćúĆ÷øćßõĆäîÙøðåöǰöćÖìĊęÿčéǰđóøćąöĊÙŠćđÞúĊę÷ÿĎÜìĊęÿčéÙČĂǰ����ǰøĂÜúÜöćÙČĂéšćîÙüćöÙøïëšüî

êćöÙüćöêšĂÜÖćøǰöĊÙŠćđÞúĊę÷đìŠćÖĆïǰ����ǰĒúąóïüŠćöĊǰ�ǰéšćîìĊęõćóøüöøąéĆïÙüćöóċÜóĂĔÝĂ÷ĎŠĔîøąéĆï
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