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 The purposes of this research were to 1) develop quality web-based learning on 
yInformation Technology for Lifez, 2) compare students learning achievement before and 
after study through web-based learning, and 3) study students satisfaction with web-based 
learning. 
 Forty of undergraduate students from Sisaket Rajabhat University were sample 
through Cluster Random Sampling technique. The research instruments were the web-
based learning lesson satisfaction with the web-based learning questionnaire, and 
learning achievement tests. The data were analyzed by means and standard deviations 
Also, t-test for dependent samples was used for hypothesis testing. 
 
 The results of this study were as follows: 
 1. Web-Based Learning on yInformation Technology for Lifez for undergraduate 
students was ranked at an excellent level by both content experts and media expert.  
 2. The average post-test score of the students who learned yInformation 
Technology for Lifez via the web-based learning was higher than the average pre-test 
score at.05 statistical significance. 
 3. The students were satisfied at the high level with the web-based learning 
yInformation Technology for Lifez. 
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:42�"1B2C�P;4P*;�P"&T94GTJO;*(6&,V5;"*%"* <82?�"I-#9�4*(6&,+GE<2GE,*7;89 5&94GT  
1. <82?�"+GE<2GE,*7;892&%)-&2?O�" )�*(+,�-&,"�$.&r !.1. 2549 
2. <82?�"+GE<2GE,*7;892&%8(4<+8"Q<4W� 
3. <82?�"+GE<2GE,*7;892&%%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 
4. <82?�"+GE<2GE,*7;892&%2�"882I%%I-#!&F4�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 
5. <82?�"+GE<2GE,*7;892&%2�"1B2C�:4"#5&%8A5 1B2C� 
6. <82?�"+GE<2GE,*7;892&%P*� !B9!8:6:42�"<"G,4 
7. 9�4*(6&,+GE<2GE,*7;89 

 
1. �������
���
�� �"����
$����%��&$� ���������'(�) �.*.2549 
  )�*(+,�-&,"�$.&/ !.1. 2549 ( )�*(+,�-&,"�$.&/1"G?#<2C. 25492 :1-7) V5;
I%K92-AK <4DT8)�:4) *5*($�2�"1B2C�+&E*V=<=>4 4 2-AK *($� PD8 2-AK *($�.�C�I-#2�"?DE8?�" 
2-AK *($� 4AC,1�?�"Q 2-AK *($�?&9P 1�?�"Q I-#2-AK *($�Pe(�1�?�"Q *(+,�1�?�"QI-#
<+PR4R-,G 
 2�"6&52�"<"G,42�"?84) *5*($�2�"1B2C�+&E*V= "#5&%84A="(''� 23�)45:);<"G,4
63�4*4 18 )4K*,2(� 5&94GT 
  2-AK *($�.�C�I-#2�"?DE8?�" %&9P&%<"G,4 6 )4K*,2(� 
  2-AK *($� 4AC,Q1�?�"Q %&9P&%<"G,4 3 )4K*,2(� 
  2-AK *($�?&9P 1�?�"Q %&9P&%<"G,4 3 )4K*,2(� 
  2-AK *($�Pe(�1�?�"Q *(+,�1�?�"QI-#<+PR4R-,G %&9P&%<"G,4 6 )4K*,2(� 
 2�"6&52�"<"G,42�"?84) *5*($�2�"1B2C�+&E*V= "#5&%="(''��"G 4 =f 23�)45:);<"G,4
63�4*4 33 )4K*,2(� 5&94GT 
  2-AK *($�.�C�I-#2�"?DE8?�" %&9P&%<"G,4 9 )4K*,2(� 
  2-AK *($� 4AC,Q1�?�"Q %&9P&%<"G,4 9 )4K*,2(� 
  2-AK *($�?&9P 1�?�"Q %&9P&%<"G,4 6 )4K*,2(� 
  2-AK *($�Pe(�1�?�"Q *(+,�1�?�"QI-#<+PR4R-,G %&9P&%<"G,4 9 )4K*,2(� 
 :42-AK *($�Pe(�1�?�"Q *(+,�1�?�"QI-#<+PR4R-,G :);<"G,4*($�<+PR4R-,G?�"?4<+1
<!DE8$G*(� ")&?*($� 4000107 63�4*4 3 )4K*,2(� <"G,4 4 P�%/?&=5�)Q +jCrG 2 P�% =/(%&�( 2 
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P�% "*  16 ?&=5�)Q cBE9V5;23�)45P3�8S(%�,"�,*($� I4*P(5 *&�@A="#?9PQ I-#<4DT8)�"�,*($�
5&94GT ( )�*(+,�-&,"�$.&/1"G?#<2C.2549 : 1-7) 
 P3�8S(%�,"�,*($� 
 1B2C�<2GE,*2&%"#%%<+PR4R-,G?�"?4<+1 (Information Technology) I-#P8 !(*<�8"Q  
+GE G8(+S(!-I-# GJ-2"#+%�K8$G*(�I-#?&9P  2�":$;<+PR4R-,G?�"?4<+1 V5;I2K <P"DE898A=2"eQ
P8 !(*<�8"Q 2�"="# *-J-7;8 O- 2�"6&52�"I-#:$;9�47;8 O- 2�":$;R="I2" "#%%I-#
R="I2" ="#,A2�Q <!DE82�"?D%P;4 I-#2�"I?*9)�I-#2�"?DE8?�"7;8 O-�K�9d <$K4 Internet, 
LAN, CD-ROM, E-mail, FTP, BBP, ICQ ~-~ ?3�)"&%2�"1B2C�P;4P*;� 2�"+3�"�,9�4       
2�"43�<?48J-9�4I-#2�"53�"9$G*(�="#63�*&48,K�9 G="#?(+S(.�!"* @B92�"<P�"!?(+S(      
+�9=H''� ( )�*(+,�-&,"�$.&/1"G?#<2C.25497:1) 
 I4*P(5 "#%%<+PR4R-,G?�"?4<+1 G%+%�++GE?3�P&'�K8$G*(�="#63�*&4789?&9P  4AC,Q 
%&e�(�63�<=>4�;89 GP*� ?� �"@I-#? ""@.�!:42�"P*%PA  �&5?(4:6I-#:$;<+PR4R-,G
?�"?4<+1V5;8,K�9 G="#?(+S(.�!:42�"�(5�K8?DE8?�" 2�"?D%P;4)�7;8 O-?�"?4<+1 )�P*� "O;
6�2I)-K97;8 O-?�"?4<+15;�4�K�9d <$K4 7K�*?�" SA"2(6 2�"<9(42�"S4�P�" 8A�?�)2""  
*(+,�1�?�"Q 2�"I!+,Q 1(-=# 54�"GI-#2�"1B2C� ~-~ <!DE82�"<"G,4"O;�-85$G*(� 
 6A5="#?9PQ  <!DE8:);JO;<"G,4?� �"@ 

1. 8S(%�,"#%%2�"+3�9�4I-#)4;�+GE789<+PR4R-,GP8 !(*<�8"QI-#"#%%
?�"?4<+1V5; 

2. :$;<+PR4R-,G?�"?4<+1I-#P8 !(*<�8"Q:42�"?DE8?�" ?D%P;47;8 O-I-#1B2C�
)�P*� "O;I-#7K�*?�"%4"#%%4GTV5; 

3. ="#,A2�Q:$;<+PR4R-,G?�"?4<+1I-#P8 !(*<�8"Q:4*($�$G!+GE�4<89<"G,4V5; 
4. �&5?(4:6<-D82:$;I-#P*%PA <+PR4R-,G?�"?4<+1I-#P8 !(*<�8"QV5;8,K�9

<) �#? 2&%9�4789�4<89I-#89PQ2" 
5. 8S(%�,P*� ?& !&4SQ"#%%<+PR4R-,G?�"?4<+12&% 4AC,QI-#?&9P  "* @B9

2�"<P�"!?(+S(:4+"&!,Q?(4+�9=H''� �-8564J-2"#+%789<+PR4R-,G?�"?4<+1�K8 4AC,Q 
6. I2;=H')��&5?(4:6<-D82:$; I-#P*%PA "#%%<+PR4R-,G?�"?4<+1V5;8,K�9

<) �#? 2&%9�4789�4I-#?&9P V5; 
 <4DT8)�)4K*,+GE 

1. <+PR4R-,G?�"?4<+1 2&% 4AC,QI-#?&9P =H66A%&4I-#?&9P ,AP2�":$;=H''� 
<"G,4 4 P�% 

2. "#%%P8 !(*<�8"Q I-#2�"="#,A2�Q:$;9�4 <"G,4 8 P�% 
3. <+PR4R-,G?�"?4<+1I-#8A=2"eQ="#28%"K*  <"G,4 4 P�% 
4. 2�"="# *-J-7;8 O-I-#7;8?4<+1I-#2�":$;9�4<%DT89�;4 <"G,4 4 P�% 
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5. R="I2" P8 !(*<�8"QI-#2�":$;9�4 <"G,4 4 P�% 
6. R="I2" ="#,A2�QI-#)4;�+GE2�":$;9�4 <"G,4 12 P�% 
7. "#%%<P"D87K�,P8 !(*<�8"QI-#2�"?DE8?�"7;8 O-!DT4U�4 <"G,4 4 P�% 
8. <P"D87K�,7;8 O-I-#2�"?DE8?�"7;8 O-?�"?4<+1 <"G,4 4 P�% 
9. 2�":$;P8 !(*<�8"Q:42�"�(5�K8?D%P;4)�7;8 O-I-#P*� "O;%4U�47;8 O-:4

"#%%<P"D87K�,P8 !(*<�8"Q+&T9:489PQ2"I-#48289PQ2" <"G,4 4 P�% 
 :42�"*(6&,P"&T94GTJO;*(6&,V5;43�<4DT8)� <"DE89 <+PR4R-,G?�"?4<+1I-#8A=2"eQ="#28%"K* ,    
2�"="# *-J-7;8 O-I-#7;8?4<+1I-#2�":$;9�4<%DT89�;4, R="I2" P8 !(*<�8"QI-#2�":$;9�4 
<=>4<4DT8)�:4%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 
 
2. �������
���
�� �"����
��	������	��  
 2.1 � �&�.���/�����	������	�� 
 <+PR4R-,G?�"?4<+123�-&9V5;"&%P*� 4(, 6�2JO;P4+&E*R-2 <!DE8:$;:42�"6&5<2W% 
="# *-J-I-#?D%P;4?�"?4<+15;*,*(SG2�"+�98(<-W2+"84(2?Q <P"DE89 D8+GE GP*� ?3�P&' �28,K�9
)4BE9:4"#%%<+PR4R-,G?�"?4<+12WPD8 P8 !(*<�8"QI-#8A=2"eQR+"P 4�P +GE+&4? &, <$K4 
5�*<+G, I-#<?;4:,I2;*43�I?9 +GE+3�:);V5;?�"?4<+16�2+&E*R-2:4$&E*!"(%�� 8(4<+8"Q<4W�6B9<7;�
 � G%+%�+?3�P&':4R-2789<+PR4R-,G?�"?4<+1 2�":$;8(4<+8"Q<4W�6#?K9J-2"#+% �K8*(@G$G*(�
789P4<"�:);+&4? &,I-#+&4<)�A2�"eQ8,OK<? 8 +&T94GT<!"�#8(4<�8"Q<4W�6#43�<?487;8 O-7K�*?�"+GE
<=>4=H66A%&48,OK�-85<*-� ?�"?4<+1+GE43�<?48:48(4<+8"Q<4W�6# G8,OK �2 �,)-�,"O=I%% <!DE8
?489P*� ?4:6I-#P*� �;892�"789JO;:$;:4+A22-AK  5;*,<)�A4GT6B9?K9J- :);?�"?4<+1:4"#%%
8(4<+8"Q<4W� GP*� ?3�P&'�K8%APP-:4+A2*92�"I-#+A2?�7�8�$G! +GE?� �"@?D%P;47;8 O-+GE�4<89
?4:6V5;:4+&4+G V K�;89<?G,<*-�<5(4V=);89? A5 I ;2"#+&E97K�*?�"7;8 O-6�2+&E*R-22W?� �"@8K�4
V5;:48(4<+8"Q<4W�6�2<*W%Vc�Q�K�9 d +&E*R-2789)4&9?D8!( !Q)"D8?3�4&27K�* +&T9789V+,I-#
�K�9="#<+1 <$K4 )4&9?D8!( !QV+,"&U CNN )"D8789?@�4GR+"+&14Q$K89�K�9 d 789V+, <=>4�;4 
4826�24GT2�"?DE8?�""#)*K�9%APP-2W?� �"@"&%?K97K�*?�"@B92&4V5;:4-&2Ce#789V="CeG,Q
8(<-W2+"84(2?QR5,V K�;89<?G,<*-�?K965) �,I-#<?G,PK�V="CeG,�2" R5,+GE7K�*?�"+GE?K9V=4&T46#
@B9JO;"&%:4+&4+G)"D8@;��;892�"?4+4�R�;�8%2&4:4+&4+G2W+3�V5;<$K42&4 R5,2�"!( !Q7;8P*� )"D8
R�;�8%2&4V= �R5,V K�;89<?G,<*-� 

6�2+GE2-K�* �4GT6#<)W4V5;*K� 8(4<+8"Q<4W� GP*� ?3�P&'2&%*(@G$G*(�789P4<"�:4=H66A%&4
<=>48,K�9 �2:4+A2 d 5;�4 V K*K�6#<=>4%APP-:4SA"2(6 %&4<+(9)"D82�"1B2C� �K�92WV5;"&%
="#R,$4Q6�28(4<+8"Q<4W�5;*,2&4+&T9?(T4 8(4<+8"Q<4W�+3�:);<+PR4R-,G?�"?4<+1<=>4?(E9+GE G
P*� ) �,I-#:$;V5;8,K�9 G="#?(+S(.�!I-#="#?(+S(J-,(E9 (="#<?"(U  IcK<8G�,%. 2546:17) 
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2.2  ���0'"��	��	������	�� 
="#<?"(U IcK<8G�,% (2546 : 20-23) V5;2-K�*@B9I4*+�9:42�":$;9�48(4<+8"Q<4W� 5&94GT 

2.2.1. 12�34
�����������	���� (Electronics Maill : E - Maill ) )"D8+GE<"G,2
?&T4d �8G< -Q � <=>42�""&%?K97;8P*� JK�47K�,9�4P8 !(*<�8"Q JO;:$;?� �"@?K97;8P*� 6�2
7K�,9�4+GE�4:$;8,OKV=,&9JO;"&%8DE4 d :47K�,9�4<5G,*2&4)"D87;� 7K�,9�48DE4:48(4<+8"Q<4W�V5;    
+&E*R-2:4+&4+G 4826�27;8P*� +GE<=>4�&*8&2C"I-;* ,&9?� �"@?K9ILn .�!I-#<?G,9"K* V=V5; 
<!DE8:);JO;"&%V5;8K�4+&T9�&*8&2C" .�!4(E9I-#.�!<P-DE84V)* "* +&T9<?G,9!O5)"D8<?G,9<!-9
="#28%5;*, 

2.2.2. ���5���6�	�78& ( File Transfer Protocol : FTP ) <=>42�"@K�,R84
ILn 7;8 O-="#<.+�K�9 d <$K4 ILn 7K�* ILn .�! ILn <?G,96�2P8 !(*<�8"Q<P"DE898DE4%""6A   
(Download) V*;:4P8 !(*<�8"Q789<"� )"D86#<=>4.�!%""6A7BT4 (Upload) 7;8 O-6�2P8 !(*<�8"Q
789<"�?K9V=+GE<P"DE89%"(2�"ILn <!DE8:);JO;8DE443�V=:$;V5;<$K42&4 

2.2.3. �����"�0'"!����

����1�� R="I2" +GE:$;:48(4<+8"Q<4W�<!DE8  2�"78
<7;�:$;"#%%6�2"#,#V2-R="I2" )4BE9+GE"O;6&22&45G PD8 <+-<4W� ( Telnet ) 2�":$;<+-<4W�6#<=>4
2�":);JO;:$;?� �"@<7;�V=:$;+"&!,�2")"D878:$;%"(2�"6�2P8 !(*<�8"Q8DE4 I-#:);P8 !(*<�8"Q
<P"DE894&T4+3�)4;�+GE="# *-J-R5,JO;:$;=n84P3�?&E9JK�4P8 !(*<�8"Q789�4 6�24&T46B9?K9J--&!SQ
2-&% �I?59%468.�! 4826�24GT <"�<5(4+�9V=�K�96&9)*&5)"D8�K�9="#<+1 2W,&9?� �"@:$;  
<+-<4W��(5�K8V=,&9P8 !(*<�8"Q+GE<"�<=>4? �$(28,OK<!DE8�"*65O*K� G8G< -?K9@B9<"�)"D8V K )"D8   
@;��;892�"?K97;8 O-V=,&9P8 !(*<�8"Q<P"DE898DE4 d 2W?� �"@?K9V=V5;<$K42&4 

2.2.4. ����"	!���78& <4DE896�28(4<+8"Q<4W�<=>4"#%%74�5:)'K  +GEP"8%P-A 
2*;�97*�9+&E*R-2 R5, GILn 7;8 O-�K�9 d  �2 �,)-�,-;�4ILn %""6A8,OK:4"#%% <!DE8:);JO;:$;
?� �"@?D%P;4:$;9�4V5; 5&94&T4 6B963�<=>4�;89 G"#%%)"D8R="I2" <!DE8$K*,:42�"P;4)�"ILn 
8,K�9?#5*2"*5<"W* R="I2" +GE4(, :$;2&4R="I2" )4BE9 V5;I2K 8�"QPG (Archie) +GE$K*,:42�"
P;4)�+GE<"�+"�%$DE8I�KV K+"�%*K�ILn 4&T48,OK:4<P"DE89%"(2�":5:48(4<+8"Q<4W� R="I2" 4GT6#
?";�9%&�""�,2�"ILn V*;:4U�47;8 O-+GE�;892�"4&T4-9V= 8�"QPG 6#�"*6P;4U�47;8 O-I-#I?59$DE8
ILn !";8 "�,$DE8<P"DE89%"(2�"+GE<2W%ILn 4&T4:);+"�% < DE8+"�%$DE8<P"DE89%"(2�"I-;*<"�2W?� �"@
:$;<8L!G+G<!DE8@K�,R84ILn 7;8 O- �%""6A-9:4P8 !(*<�8"Q789<"�V5; 

2.2.5. ����"	$��"�&%�:" ���

�&	% <=>42�":$;:4"#%%,O4(2cQ R5,:$;
R="I2" R2<L8"Q ( Gopher ) <!DE8P;4)�7;8 O-I-#78:$;%"(2�"5;*,"#%%7;8 O- R2<L8"Q<=>4
R="I2" +GE G"�,2�"<-D82<!DE8$K*,<)-D8JO;:$;:42�"P;4)�ILn 7;8 O- P*� ) �, I-#+"&!,�2"
8DE4d <2GE,*2&%)&*7;8+GE"#%AV*; 2�":$;R2<L8"Q6#V K<) D842&%2�"@K�,R84ILn  ( FTP ) I-#8�"QPG   
( Archie) <4DE896�2JO;:$;R2<L8"QV K63�<=>4�;89+"�%I-#:$;"�,-#<8G,5789P8 !(*<�8"Q +GE<$DE8 R,9
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8,OK2&%8(4<+8"Q<4W� <"�<!G,9I�K<-D828K�4"�,2�"I-;*<-D82R5,25I=n4 Enter <+K�4&T4 < DE8!%?(E9+GE
4K�?4:6 :42�":$;4GT<"�6#<)W4"�,2�"<-D82�K�9 d !";8 5;*,?(E9+GE:);<-D82:$; �27BT4642"#+&E9
<-D82?(E9+GE�;892�"+GE G7;8 O-I?597BT4 � I-#?� �"@8K�47;8 O-)"D8<2W%%&4+B27;8 O-4&T4V*;:4
P8 !(*<�8"Q789<"�V5; 

2.2.6. ��<�&�(�2���$�����<�&���  (Newsgroup) <=>42�""* 2-AK 789JO;:$;
8(4<+8"Q<4W�+GE GP*� ?4:6:4<"DE89<5G,*2&4<!DE8?K97K�*)"D88.(="�,I-2<=-GE,4P*� P(5<)W4:4
<"DE89+GE?4:64&T4<$K4<"DE89 7895�*8&9P�" <!-9789<8-*(? <=>4�;4 JO;"K* 8,OK:42-AK 8.(="�,6#?K9
7;8P*� V=,&92-AK I-#JO;8K�4.�,:42-AK 6# G2�"8.(="�,?K97;8P*� 2-&% �,&9JO;?K9R5,�"9)"D8
?K9<7;�V=:42-AK <!DE8:);JO;8K�45;*,V5; 2�"8,OK"K* :42-AK 8.(="�,6# G="#R,$4Q �2<4DE896�2
?� �"@V5;7;8 O-:4<"DE894&T4d 6�2%APP-�K�9d +GE)-�2)-�,P*� P(5<)W4 ?� �"@43�V=:$;:42�"
P;4P*;� *(6&, )"D8<!DE8P*� ?4A2<!-(5<!-(42WV5; 2-AK 8.(="�,4GT6#8,OK:42"#5�47K�* (Bulletin 
Board) )"D8,O?<4W� (UseNet) 2WV5; 

2.2.7. 
���������	��*
��� 4� "�� (Wide Area Information Server : 
WAIS) <4DE896�28(4<+8"Q<4W� GU�47;8 O-2"#6&52"#6�,8,OK)-�,I)K9+&E*R-2 +3�:);V K?#5*2:4
2�"P;4)�I,2 ��"U�47;8 O- 6B9�;89 G2�":$;<*?<!DE8<$DE8 R,91O4,Q7;8 O-+GE8,OK:47K�,9�4
8(4<+8"Q<4W�<7;�5;*,2&4 < DE8 G2�":$;<*?:42�"P;4)�7;8 O-6#+3�:);JO;:$;<)W4<? D84*K�U�47;8 O-
<!G,9U�4<5G,* 6B9+3�:);?#5*2:42�"P;4)� 

2.2.8. ����	�	�0	������	 (Internet Relay Chat : IRC) <=>42�"+GEJO;:$;_g�,
)4BE9?4+4�2&%JO;:$;8DE4_g�,)4BE9R5, G2�"R�;�8%2&4+&4+G5;*,2�"!( !Q7;8P*� )"D8:$;<?G,9 R5,
8�6?4+4�<=>42-AK )"D8"#)*K�9%APP-<!G,9 2 P4V5; 2�"?4+4�:4"O=I%%4GT4(, :$; �2 
<4DE896�2?� �"@I-2<=-GE,4P*� P(5<)W4!O5PA,2&4+&4+G:4<*-�6"(96B9+3�:);V K�;89"8P3��8%
<) D842&%2�"?K9+�9V="CeG,Q8(<-W2+"84(2?Q 

2.2.9. ������&�����������	���� (Electronic Publisher) )4&9?D8!( !Q *�"?�"I-#
4(�,?�" <$K4 (TIME, ELLE ) 6# G2�"%""6A<4DT8)�I-#.�!+GE-9!( !Q:4?(E9!( !Q<)-K�4&T4-9:4<*W%
Vc5Q789�4 <!DE8:);JO;:$;8(4<+8"Q<4W�V5;8K�4<"DE89"�*�K�9 d <$K4<5G,*2&%2�"2�"8K�4?(E9!( !Q<=>4
<-K R5,%""6A-98(4<+8"Q<4W�<!DE8:);P;4P*;�)�P*� "O;V5;5;*, ?(E9!( !Q8(<-W2+"84(2?Q<)-K�4GT<"G,2?&T4 
d *K� �e-magazine� I-#   �e-journal� <=>4�;4 

2.2.10. �&<:���'��� <=>42�"�"*6)�$DE8I-#+GE8,OK789JO;+GE<"��;892�"6#�(5�K8
5;*,:48(4<+8"Q<4W�R="I2" :42�"P;4)�+GE4(, :$;2&4 V5;I2K Finger I-# Whois 2�":$; Finger 
6#$K*,:42�"P;4)�$DE8%&'$GJO;:$;)"D8$DE86"(9 "* @B97;8 O-<%DT89�;4)"D8?@�4#789JO;4&T4I-#,&9:$;:4
2�"�"*6?8%*K�JO;4&T423�-&9:$;9�48,OK:4"#%%)"D8V K ?K*4 Whois <=>4? A5"�,$DE8JO;:$;+GE:$;:42�"
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)�+GE�&T9789<-7+GE8,OK:4V="CeG,Q8(<-W2+"84(2?QI-#) �,<-7R+"1&!+Q "* @B9?�"?4<+18DE4d 789
%APP-JO;4&T45;*, 

2.2.11. � ��:�1 :�� �
 ( World Wide Web : WWW ) )"D8+GE<"G,2?&T4 d 2&4*K�    
� <*W% � <=>42�"?D%P;4?�"?4<+1+GE8,OK:48(4<+8"Q<4W�:4"#%%7;8P*� )-�, (�( (Hypetext) R5,
2�"P-(2+GE6A5<$DE8 R,9 <!DE843�<?48)4;�<82?�"8DE4 d +GE<2GE,*7;89 ?�"?4<+1+GE<?486# G"O=I%%
+&T9:4-&2Ce#789�&*8&2C".�!4(E9 .�!<P-DE84V)*I-#<?G,9 4826�2<*(-5QV*5Q<*W%,&9"* 2�":$;
9�48DE4d +GE2-K�* �I-;*7;�9�;4<8�V*;5;*, <$K4 V="CeG,Q8(<-W2+"84(2?Q 2�"@K�,R84ILn  2-AK 
8.(="�, 2�"P;4)�ILn  <=>4�;4 2�"<7;�?O;"#%%<*(-5QV*5Q<*W% 6#�;89:$;R="I2" 2�"+3�9�4 
R="I2" +GE4(, :$;2&4 �2:4=H66A%&4 V5;I2K <4W�?<P= 4�*(<2<�8"Q (Netscape Navigator) 
8(4<+8"Q<4W� <8W2c!"8<-8"Q (Internet Explorer) I-# 8<c8(2 (Mosaic) R="I2" <)-K�4GT6#$K*,
:);2�":$;<*(-5QV*5Q<*W%:48(4<+8"Q<4W�<=>4V=8,K�9?#5*2?%�,I-#:$;:42�"P;4)�7;8 O-V5;
)-�2)-�,"O=I%%:4-&2Ce#789?DE8)-�, (�( 

 
2.3 �"�:
����"�!.���:�����	������	�� 
8(4<+8"Q<4W�<=>4<+PR4R-,G:) K:42�"?DE8?�"+GE G7;85G)-�,="#2�"R5,?"A= 5&94GT (*(+,� 

<"D89!"*(?A+S(k. 2542 : 57) 
1. P;4P*;�7;8 O-:4-&2Ce#�K�9d <$K4 9�4*(6&, %+P*� :4)4&9?D8!( !Q 

P*� 2;�*)4;�+�92�"I!+,QV5;6�2I)-K97;8 O-+&E*R-2 <$K4 );89? A5 ?@�%&42�"1B2C� I-#
?@�%&4*(6&,R5,V K�;89<?G,PK�:$;6K�,I-#<?G,<*-�:42�"<5(4+�9 I-#,&9?� �"@?D%P;4V5;
�-85<*-� 24 $&E*R 9 

2. �(5�� P*� <P-DE84V)*�K�9d +&E*R-2V5;8,K�9"*5<"W*6�22�""�,9�47K�*789
?3�4&27K�*+GE G<*W%Vc�Q8,OK "* @B92�"!,�2"eQ8�2�1789< D89�K�9d +&E*R-2V5;-K*9)4;�5;*, 

3. "&%?K9V="CeG,Q8(<-W2+"84(2?QV5;8,K�9"*5<"W*R5,V K�;89<?G,PK�V="CeG,�2"
@B9I ;6#<=>42�"?K97;8P*� V=�K�9="#<+12WV K�;89<?G,<9(4<!(E <) D842�"?K965) �,           
2�"?K9V="CeG8(<-W2+"84(2?Q4GT4826�26#?K97;8P*� +GE<=>4�&*8&2C"I%%65) �,S"" 5�I-;*       
,&9?� �"@?K9ILn .�!4(E9 .�!<P-DE84V)*I-#<?G,9V5;!";8 2&4V5;5;*, 

4. ?4+4�2&%JO;8DE4+GE8,OK)K�9V2-V5;+&T9:4-&2Ce#2�"!( !Q7;8P*� I-#<?G,9"K* 
2-AK 8.(="�,)"D82-AK 7K�*<!DE8I?59P*� P(5<)W4)"D8!O5PA,@2=H')�2&%JO;+GE?4:6:4<"DE89<5G,*2&4 
<=>42�"7,�,*(?&,+&14Q:4<"DE89+GE?4:6 

5. 8K�4%+P*� <"DE89"�*+GE-9:44(�,?�")"D8*�"?�"�K�9 d V5;L"G R5, G+&T9
7;8P*� I-#.�!="#28%5;*, 

6. @K�,R84ILn 7;8P*�  .�! I-#<?G,96�2+GE8DE4d "* @B92�"@K�,R84R="I2" 
�K�9d V5;6�2<*W%Vc�Q+GE,8 :);JO;:$;%""6AR="I2" V5;R5,V KP(5 O-PK� 



13 

7. �"*65O"�P�?(4P;�I-#?&E9cDT8?(4P;�V5;R5,V K�;89<?G,<*-�<5(4+�9V=
);�9?""!?(4P;�I7K97&4<2 2&%JO;8DE4V5;+&E*R-2 

8. �(5="#2�17;8P*� +GE�;892�":);JO;8DE4+"�%V5;8,K�9+&E*@B9 
9. :);<?"G.�!:42�"?DE8?�":4+A2"O=I%%I2K%APP-+A2P4 

@B9I ;*K�8(4<+8"Q<4W�6# G7;85G8,OK)-�,="#2�"I�K,&9 G7;863�2&5<2GE,*2&%2�":$;9�4?� �"@
?"A=V5;5&94GT (*(+,� <"D89!"*(?A+S(k. 2542 : 57) 

1. 8(4<+8"Q<4W�<=>47K�,9�474�5:)'K+GEV K G:P"<=>4<6;�789 +A2P46B9?� �"@
?";�9<*W%Vc�Q)"D8�(5="#2�17;8P*� V5;+A2<"DE89 %�9P"&T97;8P*� 4&T46#<=>47;8 O-+GEV K@O2�;89
)"D8V KV5;"&%2�""&%"89 <$K4 7;8 O-5;�42�"I!+,Q)"D8J-2�"+5-89�K�9d 6B9<=>4*(6�"e'�e
789JO;8K�4+GE6#�;89V�"K�"897;8P*� +GE8K�44&T45;*,*K�P*"6#<$DE8@D8V5;)"D8V K 

2. 8(4<+8"Q<4W� GR="I2" I-#<P"DE89 D8:42�"+3�9�4 �2 �,)-�,8,K�9 <$K4 
2�":$;<+-<4W�<!DE8�(5�K8"#,#V2-)"D82�":$;R2<L8"Q<!DE8?D%P;47;8 O- 5&94&T4JO;:$;6B9�;891B2C�2�"
:$;9�4<?G,2K846B9?� �"@:$;9�4V5;8,K�9 G="#?(+S(.�! 

3. 4&2<"G,4I-#<,�*$48�6�(5�K8<7;�V=:4<*W%Vc5Q+GEV K<=>4="#R,$4Q)"D88�6  
,&E*,A8�" eQ+3�:);<=>48&4�"�,�K8�&*<89I-#?&9P V5; 
 

2.4 ��	������	����������*@�3� 
<"�?� �"@:$;8(4<+8"Q<4W�:4*92�"1B2C�V5;:4)-�,-&2Ce# <$K4 2�"?D%P;47;8 O-6�2

);89? A5I-#I)-K9P*� "O;+&E*R-2 2�""K* 8.(="�,:42-AK +GE GP*� ?4:6:4P*� "O;<"DE89<5G,*2&4 
2�"<J,I!"KJ-9�4*(6&,%42"#5�47K�* 2�"="#$�?& !&4SQR"9<"G,4)"D8?@�%&42�"1B2C�         
:4<*W%Vc�QI-#2�":$;.�,:4?@�41B2C�:4-&2Ce#8(4+"�<4W� 4826�22�":$;8,K�92*;�9d I-;* 
<"�?� �"@:$;8(4<+8"Q<4W�:42�"?84V5;<=>48,K�95G V K*K�6#<=>42�":$;P*%POKV=2&%2�"<"G,4   
2�"?84:4$&T4<"G,42�"?84:4$&T4<"G,4=2�()"D8:$;:42�"1B2C�+�9V2-+&T9:4"#%%I-#482"#%%
R"9<"G,4 <!DE8<=>42�"7,�,R82�?:);I2KJO;<"G,4+&E*R-2:4"O=I%% 5&94GT ("AK9 I2;*I59. 2541: 2)  

2.4.1. ����"	� "� <4DE896�28(4<+8"Q<4W�<=>47K�,9�4+GE"* 7K�,9�4�K�9 d V*;
5;*,2&46B9?� �"@?D%P;47;8 O-6�2I)-K9�K�9d +&E*R-2V5; <!DE8P;4P*;�*(6&,:4<"DE89+GE?4:6+A2
?�7�*($�<!DE843� �:$;:42�"<"G,42�"?84I-#2�"*(6&, 2�"?D%P;4I)-K97;8 O-4GT?� �"@+3�V5; R5,
:$;R="I2" :42�"$K*,P;4)� <$K4 8�"QPG R2<L8"Q I-#R="I2" :4<*(-5QV*5Q<*W% <$K4 V-P8?        
( Lycos ) I-#<*W%P"8<-8"Q( Web Crawler ) <=>4�;4 <!DE8P;4)�7;8 O-+GE8,OK:4I K7K�, +&E*R-2+GE
�;892�"V5; 4826�24GT,&9?� �"@�(5�K8<7;�?OKI K7K�,789);89? A5�K�9 d <!DE8P;4)�"�,$DE8I-#78
,D )4&9?D8+GE�;892�"V5;<$K42&4 

2.4.2. �����
�	�����:���������� JO;?84I-#JO;<"G,4?� �"@:$;8(4<+8"Q<4W�      
:42�"<"G,4I-#�(5�K8?DE8?�"2&4V5;R5,+GEJO;?846#<?48<4DT8)�%+<"G,4R5,:$;V="CeG
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8(<-W2+"84(2?Q<!DE8:);JO;<"G,4<=m58K�4<"DE89"�*I-#.�!="#28%+GE<?48:4I�K-#%+<"G,4 )"D82�"
<?48%+<"G,4:4-&2Ce#7892�"?84:$;P8 !(*<�8"Q$K*, (CAI) V*;:4<*(-5QV*5Q<*W% <!DE8:);JO;<"G,4
?� �"@:$;2�"<$DE8 R,92�"<"G,4"O;:4-&2Ce#?DE8)-�, (�(V5; < DE88K�4%+<"G,4I-;*JO;<"G,46#@� 
P3�@� +GE�4,&97;89:6I-#+3�9�4�� +GE23�)45V*;I-;*?K92-&%V=,&9JO;?84V5;+�9V="CeG,Q
8(<-W2+"84(2?Q 4826�24GT2-AK JO;<"G,45;*,2&4<89,&9?� �"@�(5�K8?DE8?�"2&4<!DE8+%+*4%+<"G,4
)"D88.(="�,<4DT8)�<"DE89"�*+GE<"G,4V=I-;*V5;R5,JK�4+�92-AK ?4+4� 2-AK 8.(="�,I-#V="CeG,Q
8(<-W2+"84(2?Q )"D82�"�(5�K82&%JO;<"G,4:4?@�%&48DE4R5,JK�4+�92"#5�47K�*I-#,O?<4W�2WV5;
<$K42&4 

2.4.3. ���*@�3����1�� 2�":$;8(4<+8"Q<4W�:42�"1B2C�+�9V2- ?� �"@:$;V5;
+&T9:4"O=I%% � );89<"G,4<? D84 � R5,%""6A<4DT8)�%+<"G,4+GE:$;?84-9:4<*W%Vc�Q<!DE8:);JO;<"G,4
)"D8JO;:$;8(4<+8"Q<4W�+&E*V=?� �"@<"G,4"O;V5;5;*,�4<89<? D84<"G,48,OK:4);89<"G,4 )"D88G2
"O=I%%)4BE96#:$;:4-&2Ce#  )�*(+,�-&,<? D84 R5,2�":);JO;<"G,4-9+#<%G,4<"G,42&%?@�%&4
1B2C�+GE G2�"?84:4"O=I%%4GT I-#+3�2�"<"G,4I-#?DE8?�"2&%JO;?84JK�4+�98(4<+8"Q<4W� )�2<=>4
2�":$;482"#%%R"9<"G,4 6#<=>42�"+GEJO;:$;8(4<+8"Q<4W�?� �"@<"G,46�2<*W%Vc�Q�K�9d +GE<=m5?84
R5, G2�"-9+#<%G,4<"G,4I�KV K�;89<?G,PK�<"G,4 <=>42�"<!(E !O4P*� "O;:4I749*($�  +GE�4?4:6 

1  )�*(+,�-&,<? D84 (Virtual University) <=>42�"+GEJO;<"G,4I-#JO;?84
V K G2�"!%2&4:4);89<"G,46"(9 JO;<"G,46#<"G,4<4DT8)�%+<"G,46�2<*W%Vc�Q+GE8�6�",QJO;?8423�)45
V*;P;4P*;�6�2I)-K97;8 O-:4<*W%Vc�Q );89? A5)"D8I)-K9P*� "O;�K�9d ="B2C�)"D8@� 7;87;89:6
2&%JO;?84)"D8"#)*K�9JO;<"G,45;*,2&4<895;*,8G< -)"D8);89?4+4� ?K92�"%;�4)"D8I%%_`2)&55;*,
8G< - )"D8R+"?�" 2�"1B2C�-&2Ce#4GT6#+3�:);?@�%&42�"1B2C�4&T4V5;$DE8*K�<=>4 � )�*(+,�-&,
<? D84� +&T94GT<4DE896�2< DE8JO;<"G,4-9+#<%G,4<"G,42&%?@�%&42�"1B2C�I)K94&T4I-;*6#V K G2�"
<"G,4:4 )�*(+,�-&,6"(9<) D42�"<"G,4:4"O=I%%=2�( I�K6#<"G,4I-#P;4P*;�5;*,�4<895;*,
P8 !(*<�8"Q5;*,2�"<=m5<7;�<"G,4:4<4DT8)�*($�I-#+3�9�4?K9�� "#,#<*-�+GE23�)45V*; R5,6#
<"G,48,OK+GE%;�4+GE+3�9�4)"D8?@�4+GE8DE4:5:4<*-�+GE?#5*2V K�;89<5(4+�9  V=<"G,4:4?@�%&46"(9 
<$K4  )�*(+,�-&,8+�%�?P ( Athabasca University ) :4IP4�5� 4826�24GT )�*(+,�-&,+&E*V=
+GE<=m5?844&21B2C�:4.�P=2�(2W8�6<!(E 2�"?84-&2Ce# )�*(+,�-&,<? D844GTV5;<$K42&4 <!DE8
<=m5R82�?:);JO;+GEV K?� �"@<5(4+�9 �<"G,4,&9?@�41B2C�V5;?� �"@<"G,46�2+GE%;�4�� P*� 
?#5*2789�4 <$K4+GE  )�*(+,�-&,I)K9IP-(L8"Q<4G,,-8?I84<6-(? (University of California at 
LosAngeles ) I-# )�*(+,�-&,R8V�R8 (Ohio Unversity)  

2 );89<"G,4<? D84 ( Virtual Classroom ) <=>42�"?84R5,JO;?84JK�4
P8 !(*<�8"Q6�2);89<"G,4)"D8);89?K9:4?@�41B2C�)4BE9V=,&9);89<"G,48DE4d +&T9.�,:4
?@�41B2C�<5G,*2&4:4?@�41B2C��K�9d <!DE8:);<"G,4V5;!";8 2&4 2�"1B2C�+�9V2-:4-&2Ce#4GT
6#�;89 G2�"4&5<*-�:42�"<"G,42&42K84-K*9)4;�<!DE8:);JO;<"G,4 �8,OK!";8 2&4  &2:$;2�"="#$A 
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+�9V2-R5,*G5(+&14Q="#28%5;*, 2�"<"G,4"#%%4GT4826�26# G<P"DE89P8 !(*<�8"QI-;*,&9�;89 G
8A=2"eQI-#*&?5A8DE4d ="#28%5;*, V5;I2K 2-;89*(5G+&14Q V RP"RL4 -3�R!9 I-#c8L�QI*"Q
R="I2" :42�""&%?K9?&''�e.�!I-#<?G,9789JO;?84 JO;<"G,4?� �"@"&%.�!I-#<?G,9789JO;?84
V5;6�268 84(<�8"QP8 !(*<�8"Q :42"eG+GE);89<"G,4 G2-;89*(5G+&14Q�&T98,OK5;*, 6#+3�:);JO;<"G,4
?� �"@@� P3�@� ?K92-&%V=,&9JO;?84V5;+&4+GJK�4+�9V RP"RL4 R5,+GEJO;?84?� �"@<)W4.�!
I-#V5;,(4<?G,9789JO;<"G,45;*, I�K@;�<=>4);89<"G,4+GEV K G2-;89*(5G+&14Q�(5�&T98,OK JO;<"G,46#?� �"@
@� P3�@� V=,&9?84JO;?84V5;R5,2�":$;R+"1&!+Q)"D8+�9V="CeG,Q8(<-W2+"84(2 ?DE82�"?84:4
-&2Ce#4GT�;89 G2�"4&5) �,JO;<"G,4+&T9) 5V*;!";8 2&4+&T9) 5 �&*8,K�9<$K4 2�"?84"#)*K�9
?@�%&4<"4cGI-"Q R!-G<+P4(P (Rensselaer Polytechnic Institute) I)K9?)"&U8< "(2� I-#
 )�*(+,�-&,c(�( (City Universiy) :4�K8929 4826�22�"<"G,4:4-&2Ce#2�"?84?5I-;* 2�"
<"G,4:4"O=I%%);89<"G,4<? D84,&9 G2�":$;:4-&2Ce#7892�":?K<4DT8)�P*� "O;I�K-#<"DE89-9:4
<*W%Vc�Q <!DE8:);JO; <"G,4)"D8?4:6?� �"@<7;�V=<"G,4"O;V5;<=>42�"<"G,4"O;5;*,�4<89                
R5,V K<=>4)-&2?O�"789?@�%&42�"1B2C� R5, G2�"43�8(4<+8"Q<4W� �&*8,K�9<$K4 +GE<*W%Vc�Q
http://www.ala.org/ICONN/onlineco.html cBE9<=>4<*W%Vc�Q789? �P );89? A58< "(2&4+GE6&5:); G
P8"Q??84L"G<2GE,*2&%2�":$;8(4<+8"Q<4W�4&2<"G,4P"OI-#%AP-�2");89? A5I-#<*W%Vc�Q 
http://www.barnesandnobleuniversity.com +GE<=>4<*W%Vc�Q789";�4)4&9?D8 Barner &Noble +GE G
$DE8<?G,9 �2I)K9)4BE9:4?)"&U8< "(2�+GE6&5:); GP8"Q??84*($��K�9d <$K4 1(-=# ?A7.�! %&4<+(9 
SA"2(6 <+PR4R-,G R5,JO;:$;8(4<+8"Q<4W�?� �"@-9+#<%G,4<"G,4:4P8"Q?+GE�4?4:6V5;L"G 2�"?84
6# G+&T92�":);<4DT8)�P*� "O;8,K�9"#<8G,5:4I�K-#?&=5�)Q "* @B92�"?DE8?�""#)*K�9JO;?84I-#
JO;<"G,4JK�4+�92"#5�47K�*I-#);89?4+4�5;*, 

2.4.4. �����
�	�����	���	�����������	������	�� <=>42�"_`28%" <!DE8:);
JO;:$;P8 !(*<�8"Q?� �"@:$;R="I2" �K�9d <!DE8+3�9�4:48(4<+8"Q<4W�V5;8,K�9 G="#?(+S(.�! <$K4 
2�":$;<+-<4W�<!DE82�"78<7;�:$;"#%%6�2"#,#V2- 2�"P;4)�ILn R5,:$;8�"QPGI-#2�":$;
V="CeG,Q8(<-W2+"84(2?Q <=>4�;4 +&T94GT<!DE8:);JO;<"G,4?� �"@?D%P;47;8 O-<!DE8+3�"�,9�,I-#*(6&, 
"* @B92�"�(5�K8?DE8?�""#)*K�92&4 <!DE8="#R,$4Q:42�"<"G,45;*, 

2.4.5. ���2���<���0'"��	������	�� <=>42�":$;8(4<+8"Q<4W�:42(62"" 2�"<"G,4
2�"?84:4"#5&%R"9<"G,4I-# )�*(+,�-&, <$K4 2�"6&5�&T9RP"92�""K* "#)*K�9?@�%&42�"1B2C� 
<!DE8I-2<=-GE,47;8 O-)"D82�"?84:4*($��K�9d "K* 2&4 )"D82�":);R"9<"G,4�K�9d ?";�9<*W%Vc�Q
789�47BT4 �<!DE8<$DE8 �K8<7;�2&%7K�,9�4+&E*R-25;*,R5,<"G,2*K� �R"9<"G,4%4<*W%� (Schools on 
the Web) :4<"DE892�":$;8(4<+8"Q<4W�:4R"9<"G,44GT ="#S�4�S(%5G P-(4�&4 I)K9?)"&U8< "(2� V5;
="#2�1:);R"9<"G,4 &S, +A2I)K9:4?)"&U8< "(2��;89<$DE8 �K8"#%%8(4<+8"Q<4W�.�,:4=f !.1. 
2543 I-#:4=f<5G,*4GT<5W2�&T9I�K8�,A 12 =f7BT4V=6#�;89:$;8(4<+8"Q<4W�<=>4+A2P4   
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2. 5 � �&�.���/�����	������	��������*@�3�  
         @48 !" <-�)6"&?I?9 (2540) 2-K�**K� 8(4<+8"Q<4W�V5;2-�,<=>4?DE82�"1B2C�789R-2
,AP:) KV=I-;*cBE9?�<)�A789P*� 4(, :42�"="#,A2�Q:$;8(4<+8"Q<4W� :42�"6&52(62"" 2�"<"G,4 
2�"?84%4<P"D87K�, GJ-:);JO;<"G,4 G2�""&%"O;<2GE,*2&%?&9P  *&F4S""  I-#R-2 �27BT4 +&T94GT 
<4DE896�22�"+GE<P"D87K�,2�"1B2C�%48(4<+8"Q<4W�+3�:);JO;<"G,4?� �"@�(5�K8?DE8?�" 2&%JO;P4    
+&E*R-2V5;8,K�9"*5<"W*  V K*K�6#<=>4:4-&2Ce#2�"=/(?& !&4SQ R�;�8%+&4+G+&4:5 <$K4 %"(2�" 
Chat, Talk )"D8 2�":$;%"(2�"8DE4 d <$K4 %"(2�"V="CeG,Q8(<-W2+"84(2?Q (e-mail) %"(2�" WWW 
, FTP I-#8DE4 d :);JO;<"G,4?� �"@?D%P;4 7;8 O-?�"?4<+1V5;+&E*R-2 R5,V K63�<=>4*K�7;8 O-4&T46#
 �6�2?K*4:5789R-2  
         <P"D87K�,P8 !(*<�8"Q <=>4I)-K9"*%"* 7A +"&!,Q+�9=H''�8,K�9 �2 �, )�1�-    
:4-&2Ce#+GE?DE8="#<.+8DE4 V K?� �"@2"#+3�V5; JO;<"G,46# G P*� ?#5*2�K82�"P;4)�7;8 O-    
:4-&2Ce#:52WV5; <$K4 2�"P;4)�)4&9?D8 )"D88K�4%+P&5,K8 6�2);89? A5884V-4Q 2�"<7;�V=8K�4 
)4&9?D84(�,?�"�K�9 d *""e2""   �3�"� *�"?�" )"D8<82?�"+�9*($�2�"%4<P"D87K�,  V K*K�6#
8,OK?@�4+GE:52W��  6#<=>4R"9<"G,4�K�96&9)*&5 R"9<"G,4:4< D89 )"D8R"9<"G,4:4�K�9="#<+1      
2W?� �"@<7;�V=:$; <P"D87K�,V5;8,K�9<+K�<+G, 2&4  <2(5+&2C# 2�"P(58,K�9 G"#%% (High-Order 
thinking skills) R5,<�!�#+&2C#2�"*(<P"�#)Q I%%?D%P;4 (Inquiry-Based Analytical 
skills)   2�"P(5<$(9*(<P"�#)Q (Critical Thinking)  2�"*(<P"�#)Q7;8 O-  2�"I2;=H')� I-#2�"P(5
8,K�98(?"#  +&T94GT8�6<=>4<!"�#S"" $��(789"#%%<P"D87K�,6#<8DT883�4*,:);JO;:$;�;89P(5*(<P"�#)Q
8,OK<? 8 5;*,<)�A*K�?�"?4<+1%4<P"D87K�, G �2 �, 5&94&T46#�;89P(5*(<P"�#)Q<!DE8I,2I,#*K� 
?(E9:5+GEV";="#R,$4QI-#?(E9:5 G="#R,$4Q  ?4&%?4A42�"+3�2(62"" "K* 2&4V5;<=>48,K�95G V K*K�6#
<=>42�"1B2C�:4-&2Ce#+GE<"G,4"K* 2&4)"D8<"G,4 �K�9);892&4 )"D8I ;2"#+&E9�K�9?@�%&42&4 
<!"�#-&2Ce#2�"<"G,42�"?845&92-K�* 6#�;89 G2�"?D%P;47;8 O- 2�"?4+4� 2�"8.(="�, <!DE8
I-2<=-GE,4P*� "O;8,K�9�K8<4DE89�-85<*-� +&T9"#)*K�9P"O2&%4&2<"G,4 I-#"#)*K�9JO;<"G,4<89 
         2(62"" %4<P"D87K�,<=>42(62"" +GE?� �"@<$DE8 R,9I-#%O"e�2�"2�"<"G,42�"?84  
<7;�5;*,2&4V5;<=>48,K�95G  4&22�"1B2C�?� �"@+GE6#%O"e�2�" 2�"<"G,42�"?84:4*($��K�9 d 
<7;�5;*,2&48,K�9�K8<4DE89I-# GP*� ) �,2(62"" 2�"<"G,4 2�"?84%4<P"D87K�,6#$K*,7,�,
78%<7�789);89<"G,4882V=:);2*;�97BT4 <!"�#JO;<"G,4?� �"@ +GE6#:$;<P"D87K�, :42�"?3�"*6
7;8 O-I-#=H')��K�9 d +GEJO;<"G,4 GP*� ?4:6 8G2+&T9<P"D87K�,P8 !(*<�8"Q6#<=>4�&*<$DE8 :);
JO;<"G,4<7;�@B9 JO;:);P3�="B2C�)"D8JO;<$GE,*$�'V5;R5,�"9  
         V!"&$ S&$,!9CQ (2541:15) 2-K�**K� 8(4<+8"Q<4W�<=>48A%&�(2�"eQP"&T9?3�P&'789?&9P R-2 
:4$K*9"8,�K8"#)*K�91�*""C =H66&,)-&2+GE+3�:);8(4<+8"Q<4W�<=>4="�2/2�"eQ789,AP? &,
="#28%5;*,  
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1. 8(4<+8"Q<4W�<=>4<+PR4R-,G<P"D87K�,+GE:$;9K�, +3�:);2-�,<=>4%"(2�"+GE
="#$�$4+&E*V=:$;V5;8,K�9?#5*2 R5,V K63�<=>4�;89 GP*� "O;5;�4R="I2" P8 !(*<�8"Q  

2. 8(4<+8"Q<4W�<=>4<P"D87K�,I)K9<P"D87K�, (Network of Networks) +3�:);<2(52�"
<$DE8 R,92&48,K�9<?"GR5,V K G2�"=m52&T4  

3. ?� �"@<J,I!"K7;8 O-789�4<89?OK?&9P R-2V5;9K�,  
4. 2�"?DE8?�"JK�4"#%%V="CeG,Q8(<-W2+"84(2?Q (e-mail) <=>42�"=/(*&�("#%%

2�"?DE8?�"+&E*R-25;*,P*� <"W* I-#I K4,3�  
5. ?� �"@I-2<=-GE,4?�"#P*� "O;JK�4"#%% Bulletin Board I-# Discussion 

Groups �K�9d +3�:);<2(52�"I-2<=-GE,4P*� "O;2&4V5;8,K�92*;�97*�9 I-#+&E*@B9 �27BT4  
6.  G<+PR4R-,G7892�""&%?K97;8 O-JK�4"#%% File Transfer Protocol (FTP) +3�

:);2�""&%?K97;8 O-�&T9I�K<82?�" 1 )4;� V=64@B9)4&9?D8+&T9<-K <=>4V=V5;8,K�9?#5*2 "*5<"W* 
I-#="#),&5  

7.  G2�"!&F4�8,OK�-85<*-� <$K4 2�":$; Internet Phone, Voice e-mail, Chat, 
2�"="#$A +�9V2-JK�48(4<+8"Q<4W�  

8. 8(4<+8"Q<4W�<=>42�"=/(*&�(8A�?�)2""  cBE98,OK:4"O=I%%789 "*�e($,Q
8(<-W2+"84(2?Q" (Electronic Commerce)  

9.  G"O=I%%7892�"?D%P;47;8 O-789.�C� HTML (Hypertext Markup 
Language) cBE94826�26#?#5*2I-#9K�,�K82�":$;I-;* ,&9<=>4?.�!I*5-;8 +GE8�6 GJ-+�9
6(�*(+,� :);JO;:$;P;4)�7;8 O--B2-9V=<=>4$&T4 d 5;*,PAe? %&�(789 Web Browser :48(4<+8"Q<4W� 
 
3. �������
���
�� �"����

���
�	���	�����������	������	�� 
 3.1   �����
�	���	�����������	������	�� ( Web-Based Instruction ) 

P�4 (Khan.1997: 251) V5;:);P*� ) �,7892�"<"G,42�"?84JK�4<*W% *K�) �,@B9        
� R="I2" 2�"<"G,42�"?84:4"O=I%%789V�<=8"Q G<5G, +GE43�PAe-&2Ce#I-#+"&!,�2"�K�9d+GE G
:4 <*(-Q5 V*5Q <*W%  �:$;="#R,$4Q:42�"6&5?.�!I*5-;8 +GE?4&%?4A4:);<2(52�"<"G,4"O;� 

6�24(,� 7;�9�;4 6#<)W4V5;*K�2�"<"G,42�"?84JK�4<*W% <=>42�"43�<?48R="I2" 
%+<"G,4%4<*W%<!6 R5,43�<?48JK�4%"(2�" <*(-Q5 V*5Q <*W% :4<P"D87K�,8(4<+8"Q<4W� cBE9
JO;882I%%I-#?";�9R="I2" 2�"?84JK�4<*W%6#�;89P3�4B9@B9P*� ?� �"@I-#%"(2�"+GE
)-�2)-�,7898(4<+8"Q<4W� I-#43�PAe? %&�(�K�9d<)-K�4&T4 �:$;<!DE8="#R,$4Q:42�"<"G,4    
2�"?84:); �2+GE?A5  <$K4 2�":$;%"(2�"?4+4�<!DE8<=m5R82�?:);JO;<"G,4 G=/(?& !&4SQ2&%%+<"G,4 
JO;?84)"D8I ;I�KJO;<"G,4P48DE4d <!DE8I-2<=-GE,4P*� P(5<)W4"#)*K�92&4 cBE98�6+3�R5,+&4+G+&4:5
7e#+GEI�K-#_g�,:$;9�4R="I2" !";8 d2&4  +&T94GT+3�:);2"#%*42�"<"G,42�"?84 GP*� ) �,
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 �2,(E97BT4 2-K�*PD8 < DE8JO;<"G,41B2C�<4DT8)�6�2R="I2" 2�"?84JK�4<*W%I-;* GP*� ="#?9PQ+GE
6#R�;�8%)"D8?4+4�I-2<=-GE,4P*� P(5<)W42&%JO;?84)"D8I ;I�KJO;<"G,4P48DE4d 2W?� �"@+3�V5;
+&4+G5;*,2�":$;%"(2�"?4+4�I%%884V-4Q )"D8%"(2�"65) �,8(<-W2+"84(2?Q  <=>4�;4 6�2
�&*8,K�9I?59:);<)W4@B92�":$;="#R,$4Q7898(4<+8"Q<4W�<!DE8?4&%?4A42�"<"G,42�"?84:); G
="#?(+S(.�!,(E97BT4 

P�4 (Khan.1997:276) V5;2-K�*V*;*K� <*W%<!6+GE5G GP*� ?3�P&'�K82�"<"G,42�"?84<=>4
8,K�9 �2 5&94&T4 6B9P*"+3�P*� <7;�:6@B9PAe-&2Ce# 2 ="#2�"789R="I2" 2�"<"G,42�"?84
JK�4<*W% 

1. PAe-&2Ce#)-&2 (Key Features) <=>4PAe-&2Ce#!DT4U�4789R="I2" 2�"
<"G,42�"?84JK�4<*W%+A2R="I2"  �&*8,K�9<$K4 2�"?4&%?4A4:);JO;<"G,4 G=/(?& !&4SQ2&%%+<"G,4 
JO;?84 )"D8JO;<"G,4P48DE4d  2�"43�<?48%+<"G,4:4-&2Ce#789?DE8)-�, (�( (Multimedia)      
2�"43�<?48%+<"G,4"#%%<=m5  (Open System) 2-K�*PD8 84A'��:);JO;<"G,4?� �"@<$DE8 R,9<7;�
?OK<*W%<!68DE4d+GE<2GE,*7;89V5;  JO;<"G,4?� �"@?D%P;47;8 O-%4<P"D87K�,V5; (Online Search) JO;<"G,4
P*"+GE6#?� �"@<7;�?OKR="I2" 2�"?84JK�4<*W%6�2+GE:52WV5;+&E*R-2 "* +&T9JO;<"G,4P*"+GE6#
?� �"@P*%PA 2�"<"G,4789�4<89V5; 

2. PAe-&2Ce#<!(E <�(  (Additional Features)<=>4PAe-&2Ce#="#28%<!(E <�(  
cBE97BT48,OK2&%PAe.�!I-#P*� ,�29K�,7892�"882I%%<!DE843� �:$;9�4I-#2�"43� �="#28%
2&%PAe-&2Ce#)-&2789R="I2" 2�"<"G,42�"?84JK�4<*W% �&*8,K�9<$K4 2�":$;9�4789R="I2" 
 GP*� ?#5*2  G"#%%=n892&4 "* +&T9"#%%:);P*� $K*,<)-D8%4<P"D87K�,  GP*� ?#5*2:42�"
I2;V7="&%="A9R="I2"  <=>4�;4 
 

3.2 �(�������
�	�����	���	�����������	������	�� 
2�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W� G-&2Ce#2�"6&5?.�!2�"<"G,42�"?84+GE

I�2�K�96�22�"<"G,42�"?84:4$&T4<"G,4=2�(  JO;<"G,46#<"G,4JK�468P8 !(*<�8"Q+GE<$DE8 R,92&%
<P"D87K�,  R5,JO;<"G,4I�K-#P4+GE<=>4? �$(2<P"D87K�,8(4<+8"Q<4W� ?� �"@<7;�?OK"#%%<P"D87K�,
<!DE81B2C�<4DT8)�%+<"G,46�2+GE:52WV5;:4<*-�:52WV5;  I-#JO;<"G,4I�K-#P4,&9?� �"@�(5�K8?DE8?�"
2&%JO;?84)"D82&%JO;<"G,4P48DE4dV5;+&4+G+&4:5<) D842&%V5;<J$(')4;�2&46"(92�"<"G,42�"?84
JK�4<*W% G?.�!I-#7&T4�842�"<"G,42�"?845&9�&*8,K�9�K8V=4GT (Walther.1993 :381-398) 

1. JO;<"G,4+GE<=>4? �$(28(4<+8"Q<4W�<7;�?OK"#%% ( Login ) 
2. !( !Q+GE8,OK789<*W%<!6+GE�;892�"<7;�V=1B2C� 
3. < DE8<7;�?OK<*W%<!6I-;*+GE�;892�"I-;* JO;<"G,41B2C�<4DT8)�%+<"G,4+GE43�<?48

JK�4+�9)4;�68P8 !(*<�8"Q   
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4. :4%�9$K*9%�9�84789%+<"G,4 JO;<"G,46#@O22"#�A;4:); G=/(2("(,�?489�K8
<4DT8)�789%+<"G,4 R5,JO;<"G,4?� �"@R�;�8%2&%%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� )"D8
?� �"@R�;�8%2&%JO;<"G,4P48DE4d)"D8I ;I�KJO;?84+GE<7;�?OK%+<"G,4:4<*-�<5G,*2&4)"D8P4-#<*-�2W
V5;   

5. JO;<"G,4?� �"@1B2C�<4DT8)�<+K�+GE23�)45:4<*W%<!6)4BE9d )"D88�6<7;�?OK<*W%
<!68DE4d+GE<2GE,*7;892WV5;<!DE8<=>42�"7,�,78%<7�789P*� "O; 

 
3.3 $��������S	T�	���!�:�����
�	�����	��
���!�:�����
�	�����	���	

�����������	������	�� 
6�2+GEV5;2-K�*V*;I-;**K�<+PR4R-,G G%+%�+�K82�"<"G,42�"?84<=>48,K�9,(E9 5;*,

P*� ?� �"@789<+PR4R-,G<P"D87K�,8(4<+8"Q<4W�+GE:$;2&48,OK8,K�9I!"K)-�,:4=H66A%&4 <=>42�"
$K*,?4&%?4A42�"6&52�"1B2C�+�9V2- JO;<"G,4V K*K�6#8,OK+GE:52W�� ?� �"@<"G,4V5; +&T9,&9<=>4
2�"-5.�"#PK�:$;6K�,:42�"1B2C� 2�"<5(4+�9<!DE8V=1B2C� +&T9,&9<=>4I4*+�9+GE6#?4&%?4A4
4R,%�,2�"1B2C�789$��(+GE�;892�":); G2�"6&52�"1B2C�+GE<+K�<+G, 2&4+&E*="#<+1  8,K�9V"2W
��  2�":$;?DE8I-#<+PR4R-,G63�<=>4+GE6#�;89:$;8,K�9 G="#?(+S(.�!@B96#?� �"@ �:$;="#R,$4Q
V5;8,K�9<�W +GE   (Boettcher I-# Cartwright, 1997 :10-12 )       

)-&22�"!DT4U�47892�"6&52�"<"G,42�"?842&%2�"<"G,42�"?84JK�4<*W% 5 ="#2�"
5&94GTPD8 

1. :42�"6&52�"<"G,42�"?84R5,+&E*V=I-;* P*"?K9<?"( :);JO;<"G,4I-#JO;?84
?� �"@�(5�K8?DE8?�"2&4V5;�-85<*-� 2�"�(5�K8"#)*K�9JO;<"G,4I-#JO;?84 G?K*4?3�P&':42�"?";�9
P*� 2"#�D8"D8";42&%2�"<"G,42�"?84 R5,JO;?84?� �"@:);P*� $K*,<)-D8JO;<"G,4V5;�-85<*-�
:47e#23�-&91B2C� +&T9,&9$K*,<?"( ?";�9P*� P(5I-#P*� <7;�:6  JO;<"G,4+GE<"G,4JK�4<*W%?� �"@
?4+4�I-2<=-GE,4P*� P(5<)W4"* +&T9c&2@� 7;87;89:62&%JO;?84V5;R5,+&4+G+&4:5 <$K4 2�"
 8%) �,9�4?K9JK�48(4<+8"Q<4W�6�2JO;?84 JO;<"G,4< DE8V5;"&% 8%) �,2W6#?� �"@+3�9�4+GE
V5;"&% 8%) �,I-#?K9JK�48(4<+8"Q<4W�2-&%V=,&98�6�",QJO;?84 )-&96�24&T48�6�",QJO;?84
?� �"@�"*6I-#:);P#I44!";8 +&T9?K9J-,;842-&%V=,&9JO;<"G,4V5;:4<*-�8&4"*5<"W*)"D8:4
+&4+G+&4:5 

2. 2�"6&52�"<"G,42�"?84 P*"?4&%?4A4:); G2�"!&F4�P*� "K*  D8"#)*K�9
JO;<"G,4 P*� "K*  D8"#)*K�92-AK JO;<"G,46#$K*,!&F4�P*� P(5P*� <7;�:6V5;5G2*K�2�"+3�9�4P4
<5G,* +&T9,&9?";�9P*� ?& !&4SQ<=>4+G R5,2�"I-2<=-GE,4P*� P(5<)W4"#)*K�92&4<!DE8)�I4*+�9
+GE5G+GE?A5 <=>42�"!&F4�2�"I2;V7=H')� 2�"<"G,4"O;I-#2�",8 "&%P*� P(5<)W4789P48DE4 �
="#28%<!DE8)�I4*+�9+GE5G+GE?A5 JO;<"G,4+GE<"G,4JK�4<*W%I ;*K�6#<"G,46�2P8 !(*<�8"Q+GE8,OK2&4P4
-#+GE I�K5;*,P*� ?� �"@789<P"D87K�,8(4<+8"Q<4W�+GE<$DE8 R,9<P"D87K�,P8 !(*<�8"Q+&E*R-2V*;
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5;*,2&4+3�:);JO;<"G,4?� �"@�(5�K8?DE8?�"2&4V5;+&4+G+&4:5 <$K4 2�":$;%"(2�"?4+4�I%%
884V-4Q+GE?4&%?4A4:);JO;<"G,4�(5�K8?DE8?�"2&4V5;�&T9I�K 2 P47BT4V=64@B9JO;<"G,4+GE<=>42-AK :)'K 

3. P*"?4&%?4A4:);JO;<"G,4"O;6&2I?*9)�P*� "O;5;*,�4<89 ( Active Learners ) 
)-G2<-GE,92�"23�2&%:);JO;?84<=>4JO;=n847;8 O-)"D8P3��8%  JO;<"G,4P*"<=>4JO;7*47*�,:_g)�7;8 O-
89PQP*� "O;�K�9d<89R5,2�"I4#43�789JO;?84 <=>4+GE+"�%5G8,OKI-;**K�8(4<+8"Q<4W�<=>4I)-K97;8 O-
+GE:)'K+GE?A5:4R-2 5&94&T42�"6&52�"<"G,42�"?84JK�4<*W%4GT6#$K*,:);JO;<"G,4?� �"@)�7;8 O-V5;
5;*,P*� ?#5*2I-#"*5<"W* +&T9,&9)�7;8 O-V5;6�2I)-K97;8 O-+&E*R-2 <=>42�"?";�9P*� 
2"#�D8"D8";4:42�":_g)�P*� "O; 

4. 2�":);J-,;842-&%I2KJO; <"G,4R5,+&4+G+&4:5$K*,:);JO; <"G,4V5;+"�%@B9
P*� ?� �"@789�4 8G2+&T9,&9$K*,:);JO;<"G,4?� �"@="&%I4*+�9 *(SG2�" )"D8!j�(2"" :);
@O2�;89V5; JO;<"G,4+GE<"G,4JK�4<*W%?� �"@V5;"&%J-,;842-&%6�2+&T9JO;?84<89)"D8I ;2"#+&E96�2
JO;<"G,4P48DE4dV5;+&4+G+&4:5I ;*K�JO;<"G,4I�K-#P46#V KV5;4&E9<"G,4:4$&T4<"G,4I%%<J$(')4;�2&42W
��  

5. P*"?4&%?4A42�"6&52�"<"G,42�"?84+GEV K G7G563�2&5 ?3�)"&%%APP-+GE:_g)�
P*� "O; 2�"<"G,42�"?84JK�4<*W%<=>42�"7,�,R82�?:);2&%+A2dP4+GE?4:61B2C� <4DE896�2
JO;<"G,4V K63�<=>46#�;89<5(4+�9V=<"G,4 e +GE:5+GE)4BE9 JO;+GE?4:6?� �"@<"G,4V5;5;*,�4<89:4<*-�
+GE?#5*2 

6#<)W4V5;*K� 2�"<"G,42�"?84JK�4<*W%4GT  GPAe-&2Ce#+GE$K*,?4&%?4A4)-&2!DT4U�42�"
6&52�"<"G,42�"?84+&T9 5 ="#2�" V5;8,K�9 G="#?(+S(.�! 
 

3.4 �����
�	�����	���	�����������	������	����
�����
�	�����	�

:�S��:�&
0	'�S	��
�	 

*($$A5� "&�4<!G," (2542 : 30) 2-K�**K� 2�"<"G,42�"?84V5; G2�"!&F4�8,OK�-85<*-� 
R5,<�!�#2�"43�<+PR4R-,G �:$;!&F4�2�"<"G,42�"?84:); G="#?(+S(.�!+GE5G,(E97BT4 2�"<"G,4
2�"?84JK�4<P"D87K�,8(4<+8"Q<4W� G-&2Ce#2�"<"G,42�"?84+GEI�2�K�9V=6�22�"<"G,42�"?84
:4$&T4<"G,4=2�(+GEPA;4<P,2&45G 8G2+&T92�"6&52�"<"G,42�"?84I%%5&T9<5( :4$&T4<"G,4?K*4:)'K6# G
-&2Ce# +GE<4;4:);JO;?84<=>4JO;=n84P*� "O;:);I2KJO;<"G,4 +3�:);JO;<"G,4V K:_g+GE6#)�P*� "O;<!(E <�(  cBE9
:4-&2Ce#5&92-K�*6#P3�4B9@B9I�K2�"<"G,4<!DE8:);JO;<"G,4?� �"@+3�2�"2�"?8%:);JK�4<+K�4&T4 cBE9
�� )-&22�"!DT4U�47892�"<"G,4"O;4&T4<$DE8*K�JO;<"G,4+GEI?*9)�P*� "O;5;*,�4<896#<2(52�"<"G,4"O;
+GE-B2cBT92*K� 2�"6&52�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W�?4&%?4A4:);JO;<"G,4:_g)�P*� "O;
5;*,�4<898G2+&T9,&9?K9<?"( :);JO;<"G,4V5; GR82�?<7;� �"K* +3�2(62"" �K�9d 2&%2-AK JO;<"G,4 I-#
"#*K�9JO;<"G,42&%JO;?84 +&T9:4<$(9<?�#I?*9)�7;8 O-5;*,%"(2�":48(4<+8"Q<4W�5;*,�&*<89        
I-#2�"�8%R�;+�965) �,8(<-W2+"84(2?Q  )�2 89:4.�!2*;�9 6#<)W4V5;8,K�9$&5<64*K�    
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2�"<"G,42�" ?84I%%5&T9<5( :4$&T4<"G,44&T4JO;?846#<=>4_g�,!O5I-#I?59P*� P(5<)W4 �22*K�
JO; <"G,4 cBE96#<)W4V5;<*-�+GE:$;?846#63�2&55;*,<*-�+GE?84<+K�4&T4 cBE9V K GP*� �K8<4DE89          
)�22�"<"G,42�"?8463�<=>4�;89:$;<*-� �22*K�+GE G8,OK +3�:);2�"<"G,42�"?84<2(52�"7�5�84 
4826�24GT2�"<"G,42�"?84:4%�9P"&T9<2(57BT4:4-&2Ce#2�"<"G,4"K* 2&4:4) OKPe#+GE:)'K V K<2(5
P*� P-K89�&*I-#V K?� �"@�8%?489P*� I�2�K�9"#)*K�9%APP- cBE9I�K-#P42W G2�""&%"O;I-#
P*� ?� �"@:42�"<"G,42�"V K<+K�2&4  4826�24&T42�"6&5*�9R��#I-#<2;�8GT:4$&T4<"G,4 R5,=2�(
 G2�"6&5*�9:);JO;<"G,4)&4)4;�V= 89<�!�#JO;?84 P*� ?4:66#8,OK+GEJO;?84<+K�4&T4 I�K)�2 89:4
-&2Ce#2�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W�I%%:) K JO;<"G,4 GR82�?I?59P*� P(5<)W4
V5; �27BT4 I-#2�"<"G,42�"?842W<=>4V=8,K�9+&E*@B9 8G2+&T9,&9?� �"@23�)452�"<"G,42�"?84
<=>4:42-AK ,K8,V5;)�2�;892�" JO;<"G,4?� �"@23�)45I-#<-D82)&*<"DE89+GE�;892�"<"G,42�"?84  
JO;?84?� �"@:);83�4�6%�9?K*4)"D8+&T9) 5I2KJO;<"G,4:42�"23�)45*(@G2�"<"G,42�"?84      
2�"�8%?489 2�":);"�9*&-)"D82�"+3�R+C cBE9<=>4V=�� "#%%<?"G �27BT48G2+&T9,&9<=>4       
2�"?4&%?4A4I4*P(5+GE:);JO;<"G,4<=>41O4,Q2-�92�"<"G,4  

"GI-4I-#2G-�4G (Relan and Gillani 1995: 354) V5;+3�2�"<="G,%<+G,%2�"<"G,42�"?84
JK�4<P"D87K�,8(4<+8"Q<4W�I-#2�"<"G,42�"?84I%%5&T9<5( :4$&T4<"G,45&94GT 

1. 2�"6&52�"<"G,42�"?84I%%5&T9<5( @O263�2&58,OK:4);89<"G,4cBE9 G!DT4+GE63�2&5
�� ?.�!I*5-;8  8�+( );89<"G,4 8�P�"<"G,4 I-# R"9<"G,4  JO;<"G,46#�;89<5(4+�9<!DE8V=,&9
?@�41B2C��� <*-�+GE23�)45 2�"<"G,42�"?84JK�4<*W%$K*,-57;863�2&55&92-K�*R5,2�"
"*%"* 7;8 O-�K�9d V*;:4<*W%<!6+GE<5G,*V5; I ;*K�JO;<"G,46#8,OK)K�9V2-IPKV)42W�� 2W?� �"@<7;�
?OK"#%%<P"D87K�,<!DE81B2C�V5;  

2. 2�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W�?K9<?"( I4**(SG<!DE82�"?DE8?�"   
:4?&9P  <!DE8:); G2�"1B2C�I-#P;4P*;�+GE2*;�97*�9 �2,(E97BT4 R5,JO;:$;?� �"@�(5�K8?DE8?�"<?�#
I?*9)�I-#I-2<=-GE,4P*� P(5<)W4<!DE8)�P3��8%:4?(E9+GEP;4)� cBE9:42"eG4GT8�6+3�V5;PK847K�9
,�2:42�"6&52�"<"G,42�"?84I%%5&T9<5( :4$&T4<"G,4 

3. JO;+GE<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�1B2C�P;4P*;�7;8 O-6�2I)-K97;8 O-+GE:)'K
+GE?A5:4R-2V5;5;*,P*� ?#5*2I-#"*5<"W* 4826�24GTI-;* 7;8 O-+GE43�<?48%48(4<+8"Q<4W�,&9 G
P*� +&4? &, < DE8<="G,%<+G,%2&% 2�"<"G,42�"?84I%%5&T9<5( +GE4(, :$;)4&9?D8)"D8�3�"�<=>4
I)-K97;8 O-?3�)"&%2�"1B2C�P;4P*;� )4&9?D8)"D8�3�"�<)-K�4GT8�6V K GP*� +&4? &,I-#          
V K)-�2)-�,<+K�2&%7;8 O-+GE="�2/%48(4<+8"Q<4W� 

4. 2�"6&52�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W� ?K9<?"( 2�"1B2C�
+�9V2- V";78%<7� I-#-5PK�:$;6K�, <*-�I-#="( �e7897;8 O- +&T9,&9?� �"@?DE8?�""#)*K�92&4
R5,8(?"#I-# GP*� <=>4?K*4�&*V5;8G25;*,  
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5. 2�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W�?K9<?"( P*� I�2�K�9"�,%APP-
789JO;<"G,4 R5,?� �"@1B2C�P;4P*;�)�7;8 O- 23�)45<*-�:42�"1B2C� <-D82+GE6#�(5�K8?DE8?�"
)"D8I?59P*� P(5<)W45;*,�4<89 cBE9I�2�K�96�22�"<"G,42�"?84I%%5&T9<5( :4$&T4<"G,4cBE9
2"#%*42�":42�"<"G,42�"?84V5;@O223�)457BT4R5,JO;?84 

6#<)W4V5;*K� 2�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W� <=>48G2+�9<-D82)4BE9:4       
2�"6&52�"<"G,42�"?84<!DE8:);<2(5P*� <+K�<+G, 2&4V K*K�JO;<"G,46#8,OK+GE:52W��   8G2+&T9,&9
?4&%?4A4:);<2(5?.�!I*5-;8 +GE?K9<?"( :);JO;<"G,4:_g)�P*� "O;V5; �2,(E97BT4 "&%"O;V5;2*;�97*�9 �2
,(E97BT4I+42�"63�2&55;�4<*-�I-#?@�4+GE<"G,4 2�"<"G,42�"?84JK�4<*W%6# G="#?(+S(.�! �2
4;8,IPKV)44&T4,&9�;897BT48,OK2&%)-&22�"882I%%I-#!&F4�<*W%<!6<!DE82�"<"G,42�"?84 cBE9
<="G,%V5;*K�<=>4)&*:6)-&2?3�P&':42�"6&52�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W� 

 
3.5 
���
�	���	�����������	������	������������
�	�����	 

 4826�22�":$;%+<"G,4JK�4<P"D87K�,<!DE82�"1B2C� <!DE8<?487;8 O-�K�9d :4*92�"
1B2C�I-;* ,&9?� �"@:$;<*W%<!DE82�"<"G,42�"?84R5,�"9V5; 5;*,2�"43�<?48RP"92�"�K�9d    
%4<*W%)"D82�"<?48R 5O-%+<"G,4<!DE8:);JO;<"G,4?� �"@<"G,46�2<4DT8)�V5; �&*8,K�9 <$K4   
(@48 !" <-�)6"&?I?9. 2540 : 57) 
  3.5.1. ����<"	�����
�	�%" 2�":$;<*W% GP*� I�2�K�96�22�"<"G,4:4);89<"G,4
I%%5&T9<5( +GE:$;P"OJO;?84<!G,9P4<5G,*:42�":);P*� "O;I2KJO;<"G,4 I�K<*W%?� �"@:);2�"<$DE8 R,9
R5,�"9"#)*K�9JO;<"G,4I-#U�4P*� "O; �&*8,K�9<$K4 RP"92�"<6?&4 (JASON project) +GE GP*� 
!,�,� :);JO;<"G,4V5;"K* 8,OK:42�"?3�"*6 R5,2K84+GE6# G2�"<"(E RP"92�"4GT :4=f   !.1.2528    
5".R"<%("Q� 5G. %&--�"Q5 (Dr. Robert D. Ballard) I-#+G Pe#4&2?3�"*6V5;P;4!%c�2<"D8V+I+4(2 
(Titanic) %4!DT4 )�? A+"I8�I-4�(2 :42�"?3�"*6c�2<"D84GTI+4+GE6# G2�"@K�,.�!89c�2<"D8
I�KPe#?3�"*6V5;="#5(CUQ)AK4,4�Q+GE+3�9�4:�;4T3�V5;I-#:);$DE8*K� �<6?&4� (JASON) 6�2
P*� ?3�<"W6:42�"+3�9�4789<6?&4 I-#P*� 2"#�D8"D8";4:4P*� 8,�2"O;789<5W24&2<"G,4*K�    
+G ?3�"*64GT+3�9�42&48,K�9V" 6B9+3�:); 5".%&--�"Q5 2K8�&T9RP"92�"<6?&T47BT4:4=f !.1.2532 I-#:4
=f�K8 �V5; G2�"2K8�&T9 O-4(S(<6?&4<!DE82�"1B2C�7BT4 R5, G*&�@A="#?9PQ<!DE8P*� �DE4<�;4I-#2"#�A;4
P*� 8,�2"O;8,�2<)W47894&2<"G,4:4I749*($�*(+,�1�?�"QI-#<+PR4R-,G "* @B92�"_`28%" 
P"OJO;?84R5,2�"+GE4&2*(+,�1�?�"Q:$;8A=2"eQ"&%P*� "O;P*%PA "#,#V2-:42�"?3�"*6 JO;+GE?4:6
RP"92�"4GT?� �"@<7;�V=?3�"*6:4<*W%Vc�QV5;+GE http:www.jasonprojectory R� <!6789<*W%Vc�Q4GT
6#<?48?�"?4<+1<2GE,*2&%RP"92�" "* @B9<4DT8)�?�"?4<+18DE4d ?3�)"&%JO;+GE?4:6:);V5;+"�% 
  3.5.2. 6&:%������	 (Tutorial Modules) 4826�27;8 O-+GE <?48R5,
?@�%&42�"1B2C�I-;* ,&9 G<*W%Vc�Q�K�9d +GE%""6A<4DT8)�P*� "O;+GE<2GE,*2&%2�"<"G,42�"?84V*;5;*,
<*W%Vc�Q<)-K�4GT6#-9-B2:4)&*7;8<�!�#<!DE8$K*,:);JO;<"G,4?� �"@P;4P*;�?�"?4<+1I-#I4*P(5
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�K�9d V5;R5,<4DT8)�+GE<?48:4R 5O-2�"?844GT6#<=>4�&*8,K�9789<*W%+GE:$;:42�"?844&2<"G,4    
:4<4DT8)�<�!�# �&*8,K�9<$K4 );89=/(%&�(2�"-8<"4cQ <%("Q2<-,Q (Lawrence Berkeley laboratory) 
:4"&UIP-(L8"Q<4G, ?)"&U8< "(2� V5;?";�92%<? D84 (Virtual Frog) <!DE8?� �"@$3�I)-#<!DE8
2�"1B2C�+�98(4<+8"Q<4W�V5; 2%+GE?";�94GT<=>4?K*4)4BE9789RP"92�"2%+&T9) 5 (Whole Frog 
Project) cBE9<=>4<P"DE89 D87894&2<"G,4$&T4 &S, 1B2C�:4*($�$G**(+,� <!DE8?3�"*6P;4P*;�RP"9?";�9
"K�92�,7892%R5,:$;R="I2" ?�  (�( "* @B92�"<?48.�!<P-DE84V)*="#28%%+<"G,45;*,
J--&!SQ7892�"+3�9�44GTV K<!G,9I�K+3�:);RP"92�"?� �"@?";�9<P"DE89 D8+GE<=>4="#R,$4Q:4    
2�"<"G,4"O;V5;<+K�4&T4 I�K,&9?� �"@I?59?�S(�.�!?�  (�(789"K�92�,I-#+3�:);JO;<"G,4?";�9  
6(4�.�!?�  (�(<!DE8<=>4<P"DE89 D8:42�"<"G,4V5;5;*,  
  3.5.3. �����	���	�����������	������	�� 4826�22�"2"#�A;42�"<"G,4"O;I-#
 85O-2�"?84�� +GE2-K�* �I-;*,&9 G2�":$;<*W%<!DE82�"?84R5,�"9<�W "O=I%%RP"92�"6&5<=>4
)-&2?O�"�K�9d :4-&2Ce#2�"1B2C�+�9V2- )"D86#:$;<*W%<!DE8<?"( 2�"<"G,42�"?84:4$&T4<"G,4
2WV5;<$K42&4 
 
 3.6 � �&$&����������	���	�����������	������	�� 

2�"?84%4<*W%<=>4P3�+GE:$;<"G,22&4+&E*V=:4.�C�V+, R5, �6�2P*� ) �,789
.�C�8&92jC*K� �Web-Based Instruction� cBE9@;�6#I=-2&48,K�96"(9d I-;*�;89<"G,2*K� �2�"?84
:$;<*W%<=>4U�4� I�KP3�I=-4GT8�66#LH9I-;*<7;�:6,�26B9+3�:);<"G,22&4�(5=�2*K� �2�"?84%4<*W%� 
�2�"?845;*,<*W%� �2�"?84JK�4<*W%� )"D88�66# G$DE88DE4d 8G2I-;*I�K6#:$;<"G,22&4I�K2W G
P*� ) �,<5G,*2&4 PD8 2�"?84R5,:$;<*W%<=>4?DE8 R5,8�6%""6A<4DT8)�*($�+&T9) 5%4<*W% )"D8
<=>4*($�+GE:$;<*W%<?"( 2�"<"G,4"O; )"D82�":$;+"&!,�2"%4<*W% �:$;:42�"<"G,4cBE94&2*($�2�")-�,
+K�4V5;:);P*� ) �,7892�"?84JK�4<P"D87K�,8(4<+8"Q<4W� 5&94GT 

!�"Q?&4 (Parson.1997) V5;:);P*� ) �,V*;*K� <=>42�"?84R5,:$;<*W%+&T9) 5)"D8<!G,9
%�9?K*4<+K�4&T4:42�"?K9P*� "O;V=,&9JO;<"G,4 2�"?84-&2Ce#4GT G)-�,"O=I%%I-# GP3�+GE<2GE,*7;89
2&4)-�,P3� 8�+(<$K4 *($�884V-4Q (Course Online) I-#2�"1B2C�+�9V2-884V-4Q (Distance 
education online) <=>4�;4 

P�4 (Khan.1997) V5;:);P*� ) �,V*;*K� ) �,@B9 2�"?84%4<*W%<=>4R="I2"       
2�"<"G,42�"?84:4"O=I%%789?DE8)-�, (�( (Hypermedia) +GE43�PAe-&2Ce#I-#+"&!,�2"�K�9d 
+GE G8,OK:48(4<+8"Q<4W� <$K4 .�! <?G,9 I-#7;8 O-�K�9 d  �<$DE8 �K82&4<!DE8:$;="#R,$4Q:42�"6&5
?.�!I*5-;8 +GE?4&%?4A4:);<2(52�"<"G,4"O; 

"GI-4I-#2(--�4( (Relan and Gillani.1995) V5;2-K�**K� 2�"?84%4<*W%<=>42�"="#,A2�Q
8,K�9I+;6"(97892�":$;*(SG2�"�K�9d  �2 �, R5,2�":$;<*W%<=>4+"&!,�2"<!DE82�"?DE8?�"I-#:$;
<=>4RP"9?";�9?3�)"&%2�"I!"K2"#6�,2�"1B2C� 
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P-�2 (Clark. 1996) V5;:);P*� ) �,V*;*K� 2�"?84%4<*W%<=>42�"?84"�,%APP-R5,
2�":$;7K�,9�4P8 !(*<�8"Q?�S�"e#)"D87K�,9�4?K*4%APP- R5,2�":$;R="I2" P;45O           
:42�"<?48J- I-#?� �"@<7;�@B97;8 O-V5;R5,JK�4+�97K�,9�4 

 
3.7 �%2�

�����	���	�����������	������	�� 
2�"?84JK�4<P"D87K�,8(4<+8"Q<4W�?� �"@:$;V5;2&%+A2?�7�*($� R5,8�6<=>42�":$;<*W%

<!DE8?84*($�4&T4+&T9) 5 )"D8<!DE8:$;="#28%<4DT8)�*($�V5; !�"Q?&4 (Parson.1997) V5;I%K9     
2�"?84JK�4<P"D87K�,8(4<+8"Q<4W�<=>4 3 "O=I%%5&94GT 

3.7.1.  �'������* (Stand-alone Course )"D8 Web-based Course) <=>4*($�
+GE<4DT8)�I-#+"&!,�2"+&T9) 56# G2�"43�<?48%4<*W% "* @B92�"?DE8?�"2&4<2D8%+&T9) 5"#)*K�9
JO;?84I-#JO;<"G,46#JK�4+�9P8 !(*<�8"Q 2�":$;"O=I%%4GT?� �"@:$;V5;2&%*($�+GEJO;<"G,44&E9<"G,48,OK
:4?@�%&42�"1B2C�I-#?K*4 �2I-;*6#:$;:42�"1B2C�+�9V2-R5,JO;<"G,46#-9+#<%G,4<"G,4I-#
 G2�"R�;�8%2&%JO;?84I-#JO;<"G,4"K* $&T4<"G,4P48DE4 d JK�4+�92�"?DE8?�"%48(4<+8"Q<4W� 5;*,
*(SG2�"4GT6#+3�:);JO;<"G,4:4+A2?K*4789R-2?� �"@<"G,4"K* 2&4V5;R5,V K G7G563�2&5:4<"DE89789
?@�4+GEI-#<*-� �&*8,K�9<$K4  )�*(+,�-&,8+�%�?P� (Athabasca University) 6&5:); G*($�
<82<+1)-�,*($� <=>4?K*4)4BE9789R="I2" 2�"?84+�9V2-:4"#5&%="(''� )�%&e�(� I-#
 )�*(+,�-&,I)K9R8P-�R� �2-�9 (University of Central Oklahoma) 6&5:); G$&T4<"G,4R5,   
2�":$;<*W%:4-&2Ce#2�"1B2C�+�9V2-<"G,2*K� �$&T4<"G,4Vc<%8"Q� (Cyber class) R5,JO;<"G,4V K
�;89<5(4+�9V= )�*(+,�-&,I�K+3�2�"<"G,4JK�4+�98(4<+8"Q<4W�+&T9) 54&%�&T9I�K2�"-9+#<%G,4
<"G,4 %&4+B2<=m5<7;�V=5O"�,-#<8G,5I-#*(SG2�"<"G,4 1B2C�<4DT8)�6�2<*W%Vc�Q7898�6�",Q="#63�
*($� �;4P*;�<!(E <�( 6�2<*W%Vc�Q8DE4 d +3�2(62"" ?K9+�98G< -Q)"D8+�9V="CeG,Q@;�<=>4$(T49�4+GE
V K?� �"@?K9+�98G< -QV5; I-#�(5�K8?DE8?�"2&%JO;?84I-#JO;<"G,48DE4+�98G< -QI-#R+"1&!+Q%4<*W% 

3.7.2.  �'�0'"� �
����& (Web supported Course) <=>42�"+GEJO;?84I-#JO;<"G,46#
!%2&4:4?@�%&42�"1B2C� I�K+"&!,�2")-�, d 8,K�9 <$K4 2�"8K�4<4DT8)�+GE<2GE,*2&%%+<"G,4
I-#7;8 O-<?"( 6#8K�46�2<*W%Vc�Q�K�9 d +GE<2GE,*7;89R5,2�"+GEJO;?8423�)45 �:);)"D8+GEJO;<"G,4)�
<!(E <�(  ?K*42�"+3�9�4+GE 8%) �, 2�"+3�2(62""  I-#2�"�(5�K8?DE8?�" 6#+3�%4<*W%<$K42&4 
�&*8,K�9<$K4 *($�2�"?DE8?�":489PQ2" :4 )�*(+,�-&,I)K9<+W2c&?-I!48< "(2&4 (University of 
Texas-Pan American) <=>4�;4 

3.7.3. �������������	���	�����������	������	�� (Web pedagogical 
resources) <=>42�"43�<*W%Vc�Q�K�9 d +GE G7;8 O-<2GE,*7;892&%<4DT8)�*($� �:$;<=>4?K*4)4BE9789
*($�4&T4 )"D8:$;<=>42(62"" 2�"<"G,4789*($� +"&!,�2"<)-K�4GT6#8,OK:4)-�2)-�,"O=I%% <$K4 
7;8P*�  .�!2"�Lm2 .�!<P-DE84V)* <?G,9 2�"�(5�K8"#)*K�9JO;<"G,42&%<*W%Vc�Q ~-~ R5,5OV5;
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6�2<*W%Vc�Q�K�9 d �&*8,K�9<$K4 Blue web�n applications library I-# canada�s schooINet 
?3�)"&%JO;<"G,4$&T4="#@ I-# &S, 1B2C� 

 
 3.8 ����2����
��������	���	�����������	������	�� 
 89PQ="#28%:42�"?84JK�4<P"D87K�,8(4<+8"Q<4W�6# G)-�,8,K�9 8�6:$;<!G,98,K�9:5
8,K�9)4BE9)"D8+&T9) 5:42�"?842WV5; V5;I2K (:6+(!,Q e ?97-�.2542 :37) 
  3.8.1. � �&$���&��� (Hypertext) 
  P*� )-�, (�( (Hypertext) <=>42�"<?48<4DT8)��&*8&2C" .�!2"�Lm28,K�9
9K�,d I-#<?G,9 :4-&2Ce#V K<"G,9-3�5&%2&4<=>4<?;4�"9 :4?.�!I*5-;8 789<*W%4GT2�":$;
7;8P*� )-�, (�(6#:);JO;:$;P-(2?K*4+GE<=>4 �6A5!";8 R,9� (Hot spot) cBE92WPD8 �6A5<$DE8 R,9)-�,
 (�(� (Hyperlink) 4&E4<89 R5,8�6<=>4.�!)"D87;8P*� ?G7G5<?;4:�; <!DE8<7;�@B9ILn +GE<$DE8 R,92&%
6A5!";8 R,92&%6A5!";8 R,94&T4 ILn 4GT8�68,OK:4<82?�"<5G,*2&4 )"D8<$DE8 R,92&%<82?�"8DE4+GE
8,OK:4+GE)K�9V2-V5; 2�":$;<*W%<!6+GE%""6A7;8P*� )-�, (�(6#$K*,:);JO;<"G,4+GE G<P"DE89P8 !(*<�8"Q
+GE G? ""@4#=�42-�9?� �"@%""6A-9<4DT8)�V5;R5,9K�, <4DE896�2V K�;89:$;R="I2" $K*,8DE4d 
"K* 2&4 
  3.8.2. ����$���&��� (Hypermedia) 
  ?DE8)-�, (�( (Hypermedia) cBE9<=>4!&F4�2�"7;87;8P*� )-�, (�( (Hypertext) 
<=>4*(SG2�":42�""*%"* I-#<?487;8P*�  .�!2"�Lm� .�!<P-DE84V)* I-#<?G,9 2�":$;?DE8
)-�, (�(:4<*W%<!6%�9P"&T98�6+3�:);JO;<"G,4+GE G<P"DE89P8 !(*<�8"Q+GE G? ""@4#=�42-�9V K
?� �"@:$;9�4V5;?#5*2<4DE896�28�6 G.�!74�5:)'K  G.�!<P-DE84V)*I-#<?G,9+GE�;89:$;
R="I2" $K*,<$K4 6�*� I8=<!-W� (JAVA applet) I-#<"G,-<!-<,8"Q (Real Player) cBE9:$;V5;2&%
P8 !(*<�8"Q+GE G)4K*,P*� 63�?O9I-#2�"="# *-J-<"W*<+K�4&T4 
  3.8.3. �����	6:�0'"��&�� �����'� ���	  
  2�"?84R5,:$;P8 !(*<�8"Q$K*,?84 (Computer � Assisted Instruction : CAI) 
I-#2�"8%" :$;P8 !(*<�8"Q<=>4U�4 (Computer � Based Training : CBT) )"D8+GE<"G,2"* 2&4
R5,+&E*V=*K� �P8 !(*<�8"Q$K*,?84� 4&%<=>4"O=I%%!DT4U�4?3�P&'8,K�9)4BE97892�"?84%4<*W% 
+&T94GT<4DE896�2R5,+&E*V=I-;*2�"?84:$;P8 !(*<�8"Q$K*,6# G2(62"" +GE<?48:4<*-�6"(9<!DE8:);
JO;<"G,4?� �"@ G2�"R�;�8%2&%R="I2" %+<"G,4V5; 2(62"" 4GT8�68,OK:4-&2Ce#789P3�@�     
2�"+5?8% <2  2�"+%+*4 ~-~ �&*8,K�9<$K4 TONIC : The Online Netskills :$;8(4<+8"Q<4W� 
R5,JO;<"G,46# G2�"+3�9�4:42(62"" +GE:$;8(4<+8"Q<4W� <$K4 2�"<=m5R="I2" P;45O<*W%Vc�Q�K�9d 
2�":$;<+-<4W� 2�"@K�,R84ILn  <)-K�4GT<=>4�;4 
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  3.8.4. �������������	��&�� ����� 
  2�"?DE8?�"JK�4P8 !(*<�8"Q (Computer-Mediated Communication : CMC) 
<=>4*(SG2�"+GE7;8 O-)"D87;8P*� @O2?K9)"D8V5;"&%+�9P8 !(*<�8"Q 2�":$;8(4<+8"Q<4W�6#+3�:);
?� �"@:$;? ""@4#+�95;�44GTV5;8,K�9)-�2)-�, <!DE86A5="#?9PQ5;�42�"<"G,42�"?84 <$K4 
2�":$;  8G< -I-#2�"="#$A +�9V2-+GEJO;<"G,4I-#JO;?84?� �"@?DE8?�"2&4V5;+&4+G "* @B9      
2�"?DE8?�"2&4"#)*K�9JO;<"G,42&4<895;*, 
 2�"?DE8?�"JK�4P8 !(*<�8"Q?� �"@+3�V5;:4-&2Ce#="#?�4<*-�I-#V K="#?�4<*-�   
@;�<=>4:4-&2Ce#="#?�4<*-� JO;<"G,4+&T9) 56#-9%&4+B2<=m5<7;�V=,&9<*W%Vc5Q<5G,*2&4 I-#:4
<*-�<5G,*2&4<!DE8"&%I-#�8%?489�K87;8 O-7K�*?�")"D8%+<"G,4 R5,2�":$;R="I2"  Chat )"D8 
MOO <!DE8!( !Q7;8P*� R�;�8%2&4 )�2<=>4-&2Ce#V K="#?�4<*-� 7;8 O-)"D8%+<"G,46#     
@O2?K9V=,&9<P"DE89%"(2�"<!DE8:);JO;<"G,4<7;� �<=m58K�4I-#�8%2-&%< DE8:52WV5;:4<*-�+GE?#5*2 R5,
2�":$;8G< -V=,&9<P"DE89%"(2�"<!DE8:);JO;<"G,4<7;� �<=m58K�4I-#�8%2-&%< DE8:52WV5;:4<*-�        
+GE?#5*2 
 4826�24GT ,&9 G2�":$;2�"?DE8?�"JK�4P8 !(*<�8"Q<!DE82(62"" 2�"<"G,48DE4d 8G2 8�+(
<$K4 2�"�8%?489�K8<*W%Vc�Q+GEJO;<"G,4?";�97BT4 )"D82�":);P3�I4#43��K8J-7892�"63�-89)"D8
2(62"" 2�"_`28%" :$;<*W%<=>4U�4 I-#:4%�9R="I2" ,&9?� �"@:);JO;?84<7;�5O2�"-9%&4+B2
<=m52�7;�<"G,4789JO;<"G,4V5;<7;�V=,&9ILn )"D8<*W%Vc5Q:5%;�9 <!DE8?� �"@"*%"* 7;8 O-2�"<7;�
<"G,4I-#2�"1B2C�%+<"G,4789I�K-#P4V5; 
 

3.9 �"�:
����"�!.���:��������	���	�����������	������	�� 
2�"?84JK�4<P"D87K�,8(4<+8"Q<4W� G7;85GI-#7;863�2&5R5,?"A=V5;5&94GT (="#<?"(U IcK<8G�,%. 

2546:58) 
1. 7,�,78%<7�7892�"<"G,4"O;789JO;<"G,4:4+A2)4I)K96�2);89<"G,4=2�(V=,&9

%;�4 I-#+GE+3�9�4+3�:);V K<?G,<*-�:42�"<5(4+�9 
2. 7,�,R82�?+�92�"1B2C�:);JO;<"G,4"8%R-2:4?@�41B2C��K�9 d +GE"K*  D82&4

V5; GR82�?V5;<"G,4"O;V5;!";8 2&4 
3. JO;<"G,4P*%PA 2�"<"G,4�� P*� �;892�"I-#P*� ?� �"@789�4<89 
4. 2�"?DE8?�"R5,:$;8G< -Q 2"#5�47K�* 2�"!O5PA,?5 +3�:); G2�"<"G,4"O; G

$G*(�$G*�7BT42*K�<5(  ?K9<?"( :);JO;<"G,4 G?K*4$K*,<)-D82&4:42�"<"G,4 
5. 2"#�A;4:);JO;<"G,4"O;6&22�"?DE8?�":4?&9P  I-#2K8:);<2(52�"<"G,4I%%"K*  D8 

cBE9+GE6"(9I-;*2�"<"G,4I%%"K*  D8?� �"@7,�,78%<7�6�2);89<"G,4)4BE9V=,&9);89<"G,48DE4 d 
V5;R5,2�"<$DE8 �K8+�98(4<+8"Q<4W� 
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6. 2�"<"G,45;*,?DE8)-�, (�(+3�:);JO;<"G,4?� �"@<-D82<"G,4<4DT8)�V5;�� P*� 
?#5*2R5,V K�;89<"G,9-3�5&%2&4 

7. 2�"?84%4<*W%<=>4*(SG2�"+GE5G<,GE, :42�":);JO;<"G,4V5;="#?%2�"eQ789
?@�42�"eQ63�-89 +&T94GT<!"�#?� �"@:$;2"�Lm2 .�!4(E9 .�!<P-DE84V)* .�!?�  (�( :4
-&2Ce#+GE:2-;<PG,92&%$G*(�6"(9V5; 

8. 7;8 O-789)-&2?O�"I-#<4DT8)�"�,*($�?� �"@)�V5;R5,9K�, 
9. 2�"<"G,42�"?84 G:);<-D82+&T9I%%="#?�4<*-� PD8 <"G,4 I-#!%2&%JO;?84

<!DE8="B2C�)"D8@� =H')�V5;:4<*-�<5G,*2&4 I-#I%%V K="#?�4<*-� PD8 <"G,46�2<4DT8)�:4
<*W%<!6I-#�(5�K8JO;?84+�98G< -Q 

 
6�2+GE2-K�*7;�9�;42�"?84JK�4<P"D87K�,8(4<+8"Q<4W� G7;85G)-�,="#2�"I�K<"�2W,&9 G

7;863�2&5cBE9?"A=V5; 5&94GT (="#<?"(U IcK<8G�,%. 2546: 59) 
1. :42�"1B2C�+�9V2- JO;?84I-#JO;<"G,48�6V KV5;!%)4;�2&4<-, "* +&T92�"!%

2&4"#)*K�9JO;<"G,4P48DE4 d 5;*, *(SG2�"4GT8�6+3�:);JO;<"G,4%�9P4"O;?B28B58&5I-#V K?#5*2:42�"
<"G,4 

2. <!DE8:);V5;="#R,$4Q:42�"?84 �2+GE?A5 JO;?8463�<=>4�;89:$;<*-� �2:42�"
<�"G, 2�"?84+&T9:45;�4<4DT8)� 2�":$;R="I2" I-#P8 !(*<�8"Q I-#:4?K*4789JO;<"G,42W
63�<=>4�;89<"G,4"O;2�":$;R="I2" I-#P8 !(*<�8"Q<$K42&4 

3. 2�"@� I-#�8%=H')�%�9P"&T9V K<2(57BT4:4+&4+G 8�6+3�:);<2(5P*� V K<7;�:6
8,K�9@K89I+;V5; 

4. JO;?84V K?� �"@P*%PA 2�"<"G,4V5;<) D84$&T4<"G,4=2�( 
5. JO;<"G,4�;89"O;6&2P*%PA �&*<89:42�"<"G,4V5;8,K�95G6B96#="#?%P*� ?3�<"W6:4

2�"<"G,4V5; 
 

4. �������
���
�� �"����
�������

������	�
���
�	���	���������  
      ��	������	�� 

P$�2jC <)-GE, VS?9 (2550) 2-K�**K� 1&2,.�!7898(4<+8"Q<4W�+GE G8,OK �2 �,?� �"@
43� �:$;:);<2(5="#R,$4Q 2&%2�"1B2C�V5;)-�,"O=I%% V K*K�6#<=>42�":$;8(4<+8"Q<4W�<!DE8
2�"1B2C�+GE23�-&9 G%+%�+ �27BT4 2�"?";�9<*W%Vc�Q<!DE82�"<"G,42�"?8463�<=>46#�;89 G
2�"1B2C�@B9P*� <) �#?  P*� �;892�"789JO;<"G,4I-# 89PQ="#28%8DE4 d 8G2<!DE8:);2�"<"G,4
2�"?84%""-A�� 6A5 AK9) �, 2�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W� (Web-Based 
Instruction) <=>42�"<"G,42�"?84+GE="#,A2�Q:$;R="I2" ?DE8)-�, (�(+GE8�1&,="#R,$4Q6�2 



28 

PAe-&2Ce#7898(4<+8"Q<4W�+GE<=>4I)-K92�"<"G,4"O; R5,43�+"&!,�2"+GE G8,OK:4<*(-5QV*5Q<*W% 
(World Wide Web)  �882I%%<=>4<*W%<!DE82�"<"G,42�"?84 ?4&%?4A4 I-#?K9<?"( :);<2(5   
2�"<"G,4"O;:4 "O=I%%�K�9 d +GE G="#?(+S(.�! <$DE8 R,9<=>4<P"D87K�,+GE?� �"@<"G,4V5;+A2+GE    
+A2<*-� R5,+GEJO;?84I-#JO;<"G,4 G=/(?& !&4SQ2&4JK�4"#%%<P"D87K�,P8 !(*<�8"Q+GE<$DE8 R,9      
cBE92&4I-#2&4  
        2�"882I%%I-#!&F4�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�:); GPAe.�!4&T4P*"P3�4B9      
@B97&T4�84?3�P&' 6 7&T4�84 5&9�K8V=4GT 
 

4.1 ��S	��� ����	 �2Z	��� ����	���!�:���
�&�"�&%������!�:�.�6�����"�����

���
�	  

R5,6&5+3�IJ42�"<"G,42�"?84 <7G,46A5="#?9PQ2�"<"G,4"O; P3�8S(%�,"�,*($� cBE9
RP"9?";�9789 %+<"G,4P*"I,2<=>4)4K*,,K8, d  G2(62"" 2�"<"G,42�"?84R5,882I%%    
2�"43�<?48<4DT8)� JK�4?DE8�K�9 d  GI)-K9?D%P;4<!(E <�(  2�"*&5J-="#< (4J- I-#7;8 O-?K*4�&*
<2GE,*2&%JO;?84+GE JO;<"G,4?� �"@�(5�K8V5; 

 
4.2 ��S	��� ������$��	�S�$�����

�:��
 �:����&[�\�]��������
�	���


���
�	  
<=>42�"*(<P"�#)Q<4DT8)�R5,6&5+3�<=>4��"�9*(<P"�#)Q<4DT8)�2&%6A5="#?9PQ2�" <"G,4"O;

43�V=:); JO;<$GE,*$�'5;�4<4DT8)�="#< (4P*� ?85P-;89789<4DT8)�2&%6A5="#?9PQ2�" <"G,4"O;789
I�K-#)4K*,2�"<"G,4 cBE92�"*(<P"�#)Q78%<7�789<4DT8)�="#28%5;*, )4K*,2�"<"G,4,K8, 
6A5="#?9PQ2�"<"G,4"O; %+43� <4DT8)�+GE43�<?48JK�4?DE8:4"O=I%%�K�9 d %+?"A= I-#I%%_`2)&5
)-&9<"G,4 ?K*42�"6&5+3�I%%+5?8%*&5J-?& j+S(k+�92�"<"G,4 <!DE8:$;*&5J-?& j+S(k+�9      
2�"<"G,42K84<"G,4I-#)-&9<"G,4 <"(E 6�22�"23�)4563�4*47;8?8%�� 6A5="#?9PQ2�"<"G,4"O; 
?";�9��"�9*(<P"�#)Q 7;8?8%R5,,B5�� 6A5="#?9PQ2�"<"G,4"O; ?";�9I%%+5?8%*&5J-?& j+S(k
+�92�"<"G,4�� +GE23�)45V*;:4��"�9*(<P"�#)Q7;8?8% 43�I%%+5?8%*&5J-?& j+S(k      
+�92�"<"G,4V=:);JO;<$GE,*$�'5;�4*&5J-+3�2�"="#< (4 P*� ?85P-;89"#)*K�97;8?8%2&%
6A5="#?9PQ2�"<"G,4"O; 43�7;8?8%+GEV5;V=+5-89:$;<!DE8)�PK�P*� ,�2 I-#PK�83�4�663�I42 I-;*
+3�2�"P&5<-D827;8?8%+GE GPK��� <2e�Q+GE23�)4543�7;8?8%+GEJK�4<2e�Q �)�PK�P*� <$DE8 &E4  
+&T9�%&% I-#?� �"@43�V=:$;6"(9:42�"*&5J-?& j+S(k+�92�"<"G,4 
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4.3 ��S	�������������	�
���
�	��	1�	� &
��S	��	:��	
S  
4.3.1 <7G,4IJ4J&9%+<"G,4 (Flowchart) <!DE823�)45$K89+�92�"<7;�?OK<4DT8)�:4

%+<"G,4I-#2�"<$DE8 R,9?DE8?�".�,:4I-#.�,482%+<"G,4 I-;*43�V=:);JO;<$GE,*$�'5;�4
R="I2" P8 !(*<�8"QI-#5;�4?DE82�"?84 �"*6?8%P*� @O2�;89I-#<) �#?  

4.3.2 882I%%RP"9?";�943�<?48<4DT8)�I-#?DE8�K�9 d (Storyboard) <!DE85OP*�  
<) �#? 789<*W%<!6I�K-#)4;� I-;*43�V=:);JO;<$GE,*$�'5;�4R="I2" P8 !(*<�8"Q I-#5;�4?DE8
2�"?84�"*6?8%P*� @O2�;89I-#<) �#?  

4.3.3 +3�2�"J-(�I-#!&F4�%+<"G,4884V-4Q�� RP"9?";�92�"43�<?48<4DT8)�
I-# ?DE8�K�9 d (Storyboard) +GEJK�42�"="&%="A9I2;V7�� P3�I4#43�6�2JO;<$GE,*$�' R5,<-D82:$;
R="I2" :42�"J-(�+GE<) �#?  

4.3.4 �"*6?8%%+<"G,4+GEJ-(�7BT4 <!DE8)�7;8%2!"K89I-#7;8J(5!-�5I-#+3� 
2�"="&%="A9I2;V7 I-;*+3�2�"43�%+<"G,47BT4<P"DE89I K7K�, (Up Load to Server) <!DE8I?59J-6"(9 
%4"#%%<P"D87K�,8(4<+8"Q<4W� 

4.3.5 �"*6?8%P*� <"G,%";8, P*� @O2�;89I-#<) �#? 78989PQ="#28%
%+<"G,4884V-4Q 2�"<7;�?OK<4DT8)� P*� @O2�;89789<4DT8)� 2�"882I%%?DE8 &-�( G<5G,�K�9 d  
2�"<$DE8 R,97897;8 O- <=>4�;4 

 
4.4 ��S	���2���&�	�<4(�����
���
�	���	�����������	������	�� 
%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�+GEJ-(�7BT4�;89JK�42�"="#< (46�2JO;<$GE,*$�'<!DE8)�

PAe.�! R5,JO;<$GE,*$�'="#28%5;*, JO;<$GE,*$�'5;�4<4DT8)�+3�2�"="#< (4P*� @O2�;89789
<4DT8)� 2�":$;.�C� I-#2�"?"A=<4DT8)� JO;<$GE,*$�'5;�4?DE82�"?84+3�2�"="#< (45;�4        
2�"882I%%2�"?84884V-4Q I-#JO;<$GE,*$�'5;�4R="I2" P8 !(*<�8"Q+3�2�"="#< (45;�4
RP"9?";�9789R="I2"  %+<"G,4 5;�42�"?DE8?�" I-#2�"<$DE8 R,97897;8 O- ?3�)"&%2�"="#< (4
789JO;<$GE,*$�'R5, GI%%="#< (4<=>4I%% ��"�?K*4="# �ePK� (Rating Scale) I-#I%%
=-�,<=m5<!DE8@� 7;8 P(5<)W4I-#7;8<?48I4#�K�9 d 43�J-2�"="#< (46�2JO;<$GE,*$�'+&T9 3 5;�4 
 �P3�4*e)�PAe.�!789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� R5,,B5)-&22�"*K� PK�<�-GE,         
+GE,8 "&%V5; PD8 �&T9I�K 3.50-5.00 

 
4.5 ��S	���	.�
���
�	���	�����������	������	��120'" 
2�"53�<4(42�"+5-89:$;2&%2-AK JO;<"G,4I%%)4BE9�K8)4BE9 63�4*4 3 P4 <!DE8)� 

7;8%2!"K89789%+<"G,4884V-4QI-;*+3�2�"="&%="A9I2;V7 )-&96�24&T4+3�2�"+5-89:$;2&%2-AK  
JO;<"G,4I%%2-AK <-W2 63�4*4 9 P4 R5,:);+3�I%%+5?8%2K84<"G,4 I-;*:);<"G,4�� "#,#<*-�+GE
23�)45!";8 +3�I%%_`2)&5)-&9<"G,4 I-#+3�I%%+5?8%)-&9<"G,4P"%+A2)4K*,2�"<"G,4 I-# 
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P*" GI%%?8%@� P*� !B9!8:6�K82�"<"G,4%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�5;*,<!DE86#V5;
I2;V7 ="&%="A9:);<) �#? 2&%P*� �;892�"789JO;<"G,4:); �2+GE?A5 I-#43�%+<"G,4884V-4QV=:$;
6"(9:42�"<"G,42�"?84 43�J-P#I44+GEV5; �*(<P"�#)Q)�="#?(+S(.�!�� +GE23�)45V*; I-#)�
5&$4G="#?(+S(J-789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 

 
4.6 ��S	�����"1�2��
2�<�
���
�	���	�����������	������	�� 
8,K�9V"2W�� %+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�+GEJK�42"#%*42�")�="#?(+S(.�!

5&92-K�*7;�9�;4 P*"V5;"&%2�"="&%="A9I2;V78,K�9�K8<4DE89 +&T94GT<!"�#JO;?84 GP*� 63�<=>4        
:42�"="&%="A9<4DT8)� ?�"?4<+1:) K d :);+&4? &,8,OK�-85<*-� <!DE8<!(E I"96O9:6:42�"<"G,4
789JO;<"G,4R5,JO;?84 �;89P3�4B9@B9)-&22�"882I%%%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�+GE@O2�;89 
I-#43�V=:$;?84:);JO;<"G,4%""-A��  6A5 AK9) �, 
        5&94&T42�"882I%%I-#!&F4�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� GP*� ?3�P&'I-#63�<=>4
8,K�9,(E9�K82�" 6&52�"<"G,42�"?84:4"O=I%% e-Learning :); G="#?(+S(.�! cBE923�-&9<=>4+GE
2-K�*@B92&4 �2:4=H66A%&4 2�"?";�9P*� <7;�:6:47&T4�84�K�9 d 5&92-K�* 7;�9�;4<=>4?(E9?3�P&'
+GE?A56#�;89+3�P*�  <7;�:62K84*K�2�"882I%%I-#!&F4�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� G
7&T4�848,K�9V" I-#+GE?3�P&'+GE?A5 PD8 P*"6# G2�"53�<4(42�"�� 7&T4�848,K�9V"%;�9<!DE8:);
%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�+GE!&F4�7BT4<2(5="#R,$4Q ?O9?A5�K82�"!&F4�JO;<"G,4 
 
5. �������
���
�� �"����
���*@�3�0	��:�
�<:&*@�3� 
 4(?(�4&21B2C�<=>4J-J-(�789?@�%&48A5 1B2C� I-#<=>4�&*%K9$GTPAe.�!2�"6&5
2�"1B2C�"#5&%8A5 1B2C� ?@�%&48A5 1B2C�I�K-#I)K96B9-;*4 G<=n�) �,+GE6#!&F4�4(?(�
4&21B2C�:);<=>4 4AC,Q+GE? %O"eQ+&T9+�95;�4?�(=H''� 8�" eQ "K�92�, I-#6(�:6 �-8564
P*� ?� �"@:4*($�$G! +GE<"G,4?85P-;892&%IJ4!&F4�2�"1B2C�"#5&%8A5 1B2C� "#,#+GE 10 
(!.1.2550 � 2554) +GE AK9<4;4:);JO;<"G,4"O; "O;6&22�"<"G,4"O; *(SG2�"<"G,4"O;+GE)-�2)-�, ?� �"@
<"G,4"O;V5;5;*,�4<89 I-#<"G,4"O;8,K�9�K8<4DE89�-85$G*(� �-8564IJ4!&F4�<1"CU2(6I-#?&9P 
I)K9$��( �%&%+GE 10 (!.1.2550 � 2554) V5;2-K�*@B9,A+S1�?�"Q2�"!&F4�="#<+1V*;*K� .�,:�;
%"(%+2�"<=-GE,4I=-9:42"#I?R-2�.(*&F4Q+GE="&%<=-GE,48,K�9"*5<"W*I-# ?-&%c&%c;84 6B9
63�<=>4�;8923�)45,A+S1�?�"Q2�"!&F4�="#<+1+GE<) �#?  R5,,A+S1�?�"QI"2+GEV5;"&%       
2�"23�)457BT42WPD8 ,A+S1�?�"Q2�"!&F4�PAe.�!P4I-#?&9P V+,?OK?&9P I)K9.O (=H''�I-#
2�"<"G,4"O; (?3�4&29�4Pe#2"" 2�"2�"1B2C�I)K9$��(.2550) 
 2�"<"G,4:4"#5&%8A5 1B2C� <=>42�"<�"G, �4:); GP*� !";8  <!DE8="#28%8�$G!<!DE8
P*� "&%J(5$8%�4<89I-#?&9P  6B9�;89 GP*� "O;*($�2�"I-#*($�$G!!";8 2&%*AF(.�*#789P*� 
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<=>4%&e�(� JO; G2�"1B2C�"#5&%4GT�;89@D8*K�<=>42-AK P4+GE<=>423�-&9? 89789$��( P*� "O;+GE<"G,4:4
"#5&%="(''��"G4&T4 @D8*K�?K*4"#5&%!DT4U�4:4 2 =fI"2<!DE8?";�9PAe.�!789*AF(.�*#789P*� 
<=>4%&e�(� ?K*4:4 2 =f )-&96#<4;4V=,&9P*� "O;:4*($�$G!+GE6#�;89882V==/(%&�(< DE86%2�"1B2C�
I-;* .�"2(6789?@�%&4"�$.&/:4?K*44GT <=>4.�"2(6)4;�+GE?3�P&'8,K�9,(E9 :4U�4#+GE <=>4
?@�%&48A5 1B2C�<!DE82�"!&F4�+;89@(E4 8,OK:2-;$(52&%$A $4<="G,%5&9 � )�*(+,�-&, )�$4� 
<=>4?K*4<�( <�W R82�?<!DE 82�"1B2C�:);I2KJO; 5;8,R82�?+&T 9)-�,+GE?4:6:P"K1B2C�
"#5&%8A5 1B2C�+GE8,OK:4!DT4+GE%"(2�" <!"�#<6�4�<!DE8:);R82�?5&92-K�*4&T4 6B9+3�:);JO;5;8,R82�?
+&T9)-�,+GE8,OK:4?K*4.O (.�P+GE GU�4#=�42-�9 I-#,�264?� �"@<7;�1B2C�V5; 7,�,R82�?
:);2&%="#$�$42-AK �K�9 d +GE2"#6�,8,OK+A2.O (.�PV5; GR82�?<=>4%&e�(� :4R="I2" 2�"1B2C�
+GE�4?4:6:);<=>4U�4V5;I6;9<2(5<�(%R� I-#2;�*)4;��K8V=  (4(<$� ?A4+"!(+&2CQ . 2542 : 5-6 ) 
 :42�"<"G,42�"?84"#5&%8A5 1B2C� JO;<"G,46B9 G*AF(.�*# �27BT4 I-#?� �"@+GE6#<-D82+GE
6#<"G,4"O;V5;6�2?DE82�"<"G,4"O;5;*,�4<89 cBE9V5;I2K8(4<+8"Q<4W� 4826�24GT,&9:$;<P"DE89 D8+�9
<+PR4R-,G?�"?4<+1 <$K4 V="CeG,Q8(<-W2+"84(2?Q 2-AK 7K�*:42�"I-2<=-GE,47K�*?�"P*� "O;
"#)*K�9JO;<"G,4<89 )"D82&%JO;?84V5;5;*, cBE9<=>4?DE8P*� "O;+GE2"#6�,8,OKR5,+&E*V=:42�"1B2C�:4
P"&T94GTJO;?84V5;<�"G, <*W%<!6%+<"G,4 <!DE8:);JO;<"G,4<7;�V=1B2C�R5,:);�"92&%*&�@A="#?9PQ2�"
<"G,4"O;:4"�,*($�5;*, 
  )�*(+,�-&,"�$.&/  G.�"2(6+GE?3�P&' PD8 :);2�"1B2C�*($�2�"I-#*($�$G!7&T4?O9 
P;4P*;�*(6&, :);%"(2�"*($�2�"I2K?&9P  ="&%="A9@K�,+85I-#!&F4�<+PR4R-,G +3�4A%3�"A9
1(-=*&F4S""  I-#J-(�P"OI-#?K9<?"( *(+,U�4#P"O 

?3�4&29�4?.� )�*(+,�-&,"�$.&/V5;53�<4(49�4<"K9"&5 I-#?4&%?4A4:); )�*(+,�-&, 
"�$.&r G2�"43�<+PR4R-,G �:$;:42�"%"()�"I-#2�"6&52�"1B2C�8,K�96"(96&9 �&T9I�K$K*9<"(E �;4
64@B9=H66A%&4 IJ4!&F4�2�"1B2C� "#,#+GE 10 R5,53�<4(42�"6&5)�<P"DE89P8 !(*<�8"Q!";8 6&5
:);?@�%&4+A2I)K9<=>4I K7K�,7898(4<+8"Q<4W� <!DE8:$;?4&%?4A4:42�"6&52�"<"G,42�"?84I-#
9�4%"()�"%�98,K�9 <$K4 9�4+#<%G,4*&5J- 9�4);89? A5+GE?� �"@884V-4Q%48(4<+8"Q<4W�     
+GE?� �"@?D%P;4V5; I-#:4$K*9=f !.1. 2550 - 2554 <!DE8:);2�"!&F4�5;�4<+PR4R-,G?�"?4<+1
789 )�*(+,�-&,"�$.&/<=>4"#%%<P"D87K�,+GE GPAe.�!I-# G="#?(+S(.�!?O97BT4  )�*(+,�-&,
"�$.&/6B9V5;23�)454R,%�,5;�4<+PR4R-,G?�"?4<+1I-#2�"?DE8?�" 5&94GT ( )�*(+,�-&,"�$.&/
?*45A?(�. 2550 : Online) 

1. 2"#�A;4:);I�K-#)4K*,9�4:4 )�*(+,�-&,  G2�"<2(52�"?";�9<4DT8)� 
(Content) 43�<7;�"#%%?�"?4<+1 789 )�*(+,�-&,8,K�9�K8<4DE89   

2. !&F4�"#%%<!DE8<!(E 1&2,.�!7892�":$;7;8 O- �2,(E97BT4 - %O"e�2�"
U�47;8 O-�K�9d789?@�%&4<7;�<=>4P-&97;8 O-2-�9 (Data Warehouse) <!DE8?4&%?4A42�"%"()�"
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6&52�" 2�"�&5?(4:6 2�"23�)45 2�"*(<P"�#)Q4R,%�,I-#IJ49�4"#,#,�* 789 )�*(+,�-&, 
!&F4�"#%%6&52�"P*� "O; (Knowledge Management)  

3. <4;4*&F4S"" 2�":$; ICT R5, ?";�9"#%%I"96O9:6:);JO;?84I-#%AP-�2"
+�92�"1B2C�?4:6:42�"!&F4�?DE82�"?848(<-W2+"84(2?Q +&T92�"6&5�&T91O4,Q?4&%?4A42�"J-(�?DE8
2�"?84 <82?�" I-#�3�"� +GE+&4? &, 6&5+3�I-#6&5)�U�47;8 O-P*� "O;<!DE82�"<"G,4 2�"?84 
I-#2�"*(6&, +GE)-�2)-�, �27BT4  

4. <4;42�"+3�="#$�?& !&4SQ9�4 ICT :);2&%%AP-�2"I-#4&21B2C�789
 )�*(+,�-&, - <!DE8?";�9P*� "O; P*� <7;�:6 <2GE,*2&%2�"53�<4(49�4+�95;�4 ICT :4RP"92�"
�K�9d 789 )�*(+,�-&,     

5. -52�"6;�9J-(� R5,<4;42�":$;9�4"#%%<+PR4R-,G?�"?4<+1+GE G8,OK<5( :);
<2(5="#R,$4Q?O9?A5 <$K4 !&F4�"#%% Intranet :);<=>41O4,Q"* 789"#%%U�47;8 O- "#<%G,% 
="#2�1  �(+GE="#$A  <82?�"="#28%2�"+3�9�4 ?";�9<P"D87K�,<!DE8I-2<=-GE,4+"&!,�2"        
e-Learning <!DE82�"<"G,42�"?84 
  6. ?";�9 O-PK�<!(E :);2&%"#%%9�4+GE G2�":$;9�4 e =H66A%&4 � 6&5+3�"#%%        
e-Commerce :4-&2Ce#7892�"<=>4)4;�";�4+GE<=>4.�!"* 7892(62"" 5;�4SA"2(6*($�2�"
+&T9) 5789 )�*(+,�-&,  
 ?3�)"&%JO;<"G,4:4"#5&%8A5 1B2C� 7e#4GT @D8<=>4JO;<"G,4,APV8+G <!"�#<"G,2V5;*K� JO;<"G,4
+A2P4 G="#?%2�"eQ:42�":$;P8 !(*<�8"Q �2K84<7;�1B2C��K8:4"#5&%8A5 1B2C� ="#?%2�"eQ
5;�4<+PR4R-,G?�"?4<+1789JO;<"G,4 @D8<=>4=H66&,%*2:42�"?4&%?4A4%+<"G,4JK�4<P"D87K�,V5;
<=>48,K�95G  
 

5.1 �����
�	�����	���
<�������%"��
�	��:�
�<:&*@�3� 
  2�"<"G,42�"?84+GE,B5P*� I�2�K�9"#)*K�9%APP-R5, G6A5="#?9PQ:);JO;<"G,4?� �"@
<"G,4"O;V5;5;*,�4<89 JO;<"G,4 ?� �"@<"G,4V5;�� 7G5P*� ?� �"@ P*� ?4:6 P*� !";8  V K
63�2&5<*-� JO;<"G,4 ?� �"@<"G,4V5;8,K�98(?"# 8�6<"G,28G28,K�9)4BE9*K�2�"?84I%%<82&�.�! 
(Individualized Instruction) V5; GJO;:);P*� ) �,V*;�K�9d 5&94GT 

2(5�4&4+Q  -(+89 (2536:163-164) V5;:);P*� ) �,7892�"<"G,4"�,%APP-V*; *K�<=>4
2�"6&52�"1B2C�+GE!(6�"e�@B9-&2Ce#P*� I�2�K�9 P*� �;892�" I-# P*� ?� �"@ <!DE8:);
JO;<"G,4I�K-#P4<"G,4"O;:4?(E9+GE�4?4:6V5;�� 23�-&9P*� ?� �"@ 789�4�� *(SG2�"I-#?DE8     
2�"<"G,4+GE<) �#?  <!DE8%""-A@B9*&�@A="#?9PQ2�"<"G,4+GE 23�)45V*; 

"#*(*""e  1"GP";� P"&4 (2542: Online) V5;:);P*� ) �,*K� 2�"6&52�"<"G,42�"?84
?3�)"&%4&2<"G,4I�K-#P4 cBE96#V5;"&%2�"?84�� IJ42�"?84+GE23�)45V*; ?85P-;892&%"#5&%
P*� "O; P*� ?� �"@ P*� ?4:6 I-#P*� �;892�"789�4<89 2�"6&52�"?84:4-&2Ce#
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5&92-K�* G)-�,"O=I%% R5,2�":$;<P"DE89 D8="#28%2�" ?84 4&2<"G,48�66#<"G,4<=>4"�,%APP- 
<=>42-AK <-W2)"D82-AK :)'K I�K<4;42�"6&52�" <"G,42�"?84:);<) �#? 2&%"#5&%P*� "O; 
P*� ?� �"@ P*� ?4:6789JO;<"G,4 

?"A=V5;*K�2�"<"G,42�"?84"�,%APP-)"D82�"<"G,45;*,�4<89 R5,<=m5R82�?:);JO;<"G,4
?� �"@<-D82<"G,4)"D8<"G,4�� P*� ?� �"@ P*� ?4:6789�4<89 R5,P3�4B9@B9)-&2789P*� 
I�2�K�9"#)*K�9%APP- cBE9V5;I2KP*� I�2�K�9:45;�4P*� ?� �"@ ?�(=H''� P*� �;892�" 
P*� ?4:6 5;�4"K�92�, 8�" eQI-# cBE9*(SG2�"<"G,4<)-K�4GT6#$K*,<?"( ="#?(+S(.�!             
7892�"53�<4(42�"6&52�"<"G,42�"?84V5;8,K�9<�W +GE   
 
6 �������
���
�� �"����
� �&�@���0!0	�����
�	 
 P*� !B9!8:6 PD8 P*� "O;?B2 P*� P(5<)W4789I�K-#%APP-+GE G�K8?(E9:5?(E9)4BE9 8&4<2(56�2
2�"+GE%APP-4&T4V5;<="G,%<+G,%P*� �;892�"789�4<892&%="#?%2�"eQ)"D8?(E9+GE�4V5;"&%:4
7e#4&T4 I-;*�&5?(4*K�?(E9+GE�4V5;"&%4&T4�8%?489P*� �;892�"789�4)"D8V KI-# �24;8,
<!G,9:5 
 6.1 �[3^
��
�� ��
� �&�@���0! 

8A22jCrQ +"9$&,?9*4 (2543) V5;"*%"* 2-AK I4*P(5<2GE,*2&%P*� !B9!8:6:4"O=I%%
789I"96O9:6V*;<=>4 4 2-AK  5&94GT 

1. +jCrG2�"6O9:6789 �?R-*Q (Maslow�s theory motivation) +jCrG4GT<7�V5;<?48P*�  
�;892�":45;�4�K�9 d 2&4 789 4AC,Q<"G,9-3�5&%6�2P*� �;892�"7&T4!DT4U�4 <!DE82�"8,OK"85V=
64@B9P*� �;892�"+�9?&9P I-#P*� �;892�",8 "&%4&%@D86�22-AK *K��4 GPAePK� I-#       
2�"!&F4��4<89:);2;�*)4;�,(E97BT4  �?R-*Q @D8*K�2�"<"G,9-3�5&%P*� �;892�"4GT GP*� ?3�P&' 
R5, 4AC,Q6# GP*� �;892�":4"#5&%?O9 d V5;2W�K8< DE8P*� �;892�"7&T4!DT4U�4V5;"&%2�"
�8%?489I-;* 

2. +jCrG2�"6O9:62�"%3�"A9"&2C�789 Herzberg V5;2-K�*@B9=H66&,2�"6O9:6cBE9<=>4
�&*2"#�A;4:);JO;=/(%&�(9�45;�4P*� !B9!8:6 V5;I2K R82�? P*� ?3�<"W6 2�",8 "&% P*� 
"&%J(5$8% P*� <6"('2;�*)4;� I-#=H66&,2�"%3�"A9"&2C� cBE9<=>4�&*7&57*�9P*� !B9!8:6 V5;I2K 
4R,%�,78989PQ2�" ?.�!2�"+3�9�4 P*� ?& !&4SQ"#)*K�9%APP- 

3. +jCrGI"96O9:6789 Mc Celland cBE9I%K9P*� �;892�"789 4AC,Q <=>4 3 ="#<.+ PD8 
P*� �;892�"P*� ?3�<"W6 P*� �;892�" G83�4�6 I-#P*� �;892�"P*� ?& !&4SQ R5,P*� 
�;892�"P*� ?3�<"W6)"D8+GE<"G,2*K� I"96O9:6:_g?& j+S(k4&T4 @;�%APP-:5 G?O96# GP*� ="�"@4�+GE6#
+3�?(E9)4BE9:);-A-K*9V=5;*,5G I-#I7K97&42&4 ��"U�48&45G<,GE,  
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4. +jCrG2�"P�5)*&9789 Vroom V5;<?48I4*P(5<2GE,*2&%I"96O9:6:42�"+3�9�4789
%APP- 6#="#< (4P*� <=>4V=V5;789J-+GE6#%&9<2(57BT4I-;* 6B953�<4(42�"=/(%&�(+GE�4P�5)*&9V*; 
2�"6O9:67BT48,OK2&%2�"P�5)*&9789 4AC,Q�K8J-+GE<2(57BT4 +jCrG2�"P�5)*&9789 Vroom 4GT 
+3�4�,*K�%APP-6#"K* 2(62"" +GE<7�P�5)*&9*K�6#V5;"&%"�9*&-)"D8?(E9�K�9 d +GE<7�="�"@4� 
 �� +jCrG2�"<"G,4"O;+�9?&9P  )"D8+jCrG2�"),&E9"O;+�9?&9P  (Social Cognitive 
Theory) cBE9!&F4�R5, I%45O"� (Bandura) I-#Pe# :4$K*9P"(?�Q1�*""C+GE 1960s-1970s 
8S(%�,*K� !j�(2"" 789%APP-<=>4J-<4DE89 �6�2=/(?& !&4SQ"#)*K�9%AP-(2.�! .O ()-&9789
%APP- I-#?.�!I*5-;8 789%APP-4&T4 I-#:47e#<5G,*2&4!j�(2"" 789%APP-2W GJ-+3�:);<2(5
2�"<=-GE,4I=-9?.�!I*5-;8 789%APP-4&T45;*,<$K4<5G,*2&4 2�"1B2C�!j�(2"" 789%APP-
="#28%2&4 (Chermington.1994) 
 <$- (Shell1975: 252-268) V5;2-K�*@B9+jCrG789P*� !B9!8:6*K�<=>4P*� "O;?B2?89
I%%789 4AC,Q PD8 P*� "O;?B2+�9%*2I-#P*� "O;?B2+�9-% P*� "O;?B2+�9%*2<=>4P*� "O;?B2+GE
< DE8<2(57BT4I-;*6#+3�:);<2(5P*� ?A7 P*� ?A74GT<=>4P*� "O;?B2+GEI�2�K�96�2P*� "O;?B2+�9%*28DE4 
d 2-K�*PD8 <=>4P*� "O;?B2+GE"#%%,;842-&% P*� ?A7+GE?� �"@+3�:);<2(5P*� ?A7)"D8P*� "O;?B2
+�9%*2<!(E 7BT4V5;8G2 5&94&T46#<)W4V5;*K�P*� ?A7<=>4P*� "O;?B2+GE?-&%c&%c;84I-#P*� ?A74GT6# G
J-�K8%APP- �22*K�P*� "O;?B2+�9%*28DE4 d 6�22�"1B2C�789 (Knob I-# Stowart) V5;8;�9@B9
<"DE89P*� !B9!8:6789=H6<62%APP-*K�  GP*� I�2�K�92&4V=�� P*� I="="*4789          
2�"�8%?489P*� !B9!8:6  G!DT4U�46�289PQ="#28%+GEc&%c;84 -&2Ce#P*� !B9!8:66#
I?59882:4"O=7898�" eQ cBE96�22�"1B2C�:4<"DE89<2GE,*2&%P*� !B9!8:6+GEJK�4 �!%*K�  &2 G
2�"!(6�"e�P*� !B9!8:6:4I9K789+&14P�( I"96O9:6 P*� P�5)*&9 2�"V5;"&%"�9*&- I-#P*� 
? 5A-+�98�" eQ<=>4�;4  

6B9?"A=V5;*K�P*� !B9!8:6 ) �,@B9 P*� "O;?B2+GE5G)"D8+&14P�(+GE5G789%APP-cBE9 &2<2(5
6�22�"V5;"&%2�"�8%?489�� +GE�4�;892�" 2W6#<2(5P*� "O;?B2+GE5G:4?(E94&T4 �"92&47;� )�2
P*� �;892�"V KV5;"&%2�"�8%?489 P*� V K!B9!8:62W6#<2(57BT4 P*� !B9!8:6+GE G�K82�":$;
%"(2�"6#<2(57BT4)"D8V K4&T4 6#�;89!(6�"e�@B9-&2Ce#7892�":);%"(2�"78989PQ2" ="#28%2&%
"#5&%P*� "O;?B2789JO; �"&%%"(2�":4 (�(�K�9 d 789I�K-#%APP- 5&94&T42�"*&5P*� !B9!8:6      
:42�":$;%"(2�"8�66#2"#+3�V5;V)-�,*(SG 5&9 �K8V=4GT (?�R"$ V?,? %&�( 2534:39) 

1. 2�":$;I%%?8%@�  cBE9<=>4*(SG2�"+GE4(, :$;2&4I!"K)-�,*(SG)4BE9 R5,2�"";89
78)"D878P*� "K*  D8 6�22-AK %APP-+GE�;892�"*&5 I?59P*� P(5<)W4-9:4I%%L8"Q +GE23�)45
P3��8%V*;:);<-D82�8%)"D8<=>4P3��8%8(?"# R5,P3�@� +GE@� 8�66#@� @B9P*� !B9!8:6:45;�4
�K�9 d +GE)4K*,9�423�-&9:);%"(2�"8,OK <$K4 -&2Ce#7892�":);%"(2�" ?@�4+GE:);%"(2�" %AP-�2"+GE
:);%"(2�" <=>4�;4  
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2. 2�"?& .�CeQ <=>48G2*(SG)4BE9+GE6#+3�:);+"�%@B9"#5&%P*� !B9!8:6789
JO;:$;%"(2�"cBE9<=>4*(SG2�"+GE�;898�1&,<+P4(PI-#P*� $3�4�'!(<1C789JO;?& .�CeQ+GE6#6O9:6:);JO;
@O2?& .�CeQ�8%P3�@� :);�"92&%7;8<+W66"(9 2�"*&5P*� !B9!8:6R5,*(SG2�"?& .�CeQ4&%*K�
<=>4*(SG+GE="#),&5I-# G="#?(+S(.�!8G2*(SG)4BE9  

3. 2�"?&9<2� <=>48G2*(SG)4BE9+GE6#+3�:);+"�%@B9"#5&%P*� !B9!8:6789
JO;:$;%"(2�"V5;R5,*(SG2�"?&9<2�6�2!j�(2"" +&T92K84 �"&%%"(2�" 7e#"8"&%%"(2�"I-#)-&96�2
2�"V5;"&%%"(2�"I-;* <$K4 2�"?&9<2�2("(,�+K�+�9 2�"!O5 ?G)4;� I-#P*� @GE7892�" �78"&%
%"(2�" <=>4�;4 2�"*&5P*� !B9!8:6R5,*(SG4GT JO;*&56#�;892"#+3�8,K�96"(96&9I-# GI%%IJ4+GE
I4K484 6B96#?� �"@="#< (4@B9"#5&%P*�  !B9!8:6789JO;:$;%"(2�"V5;8,K�9@O2�;89 

4(RP- I-#Pe# (Nichols and Others,1995) 2-K�*@B92�"?";�9P*� !B9!8:65;*,2�"
882I%%<*W%<!6+GE5G*K� P*"!(6�"e�@B97;8 O-I-#*(SG2�"43�<?48*K� �;892�":);882 �:4"O=I%%
:5 <$K4 �&*8&2C" .�! )"D8<?G,9 R5,V5;:);)-&22�"882I%%<*W%<!6V*; 5&94GT 

1. <4DT8)�:42�"43�<?48 2�"+GE6#43�<?487;8 O-JK�4<*W%<!64&T4 P*"6#!(6�"e�
@B97;8 O-+GE43�<?484&T4*K�<=>47;8 O-+GE8,OK:4P*� ?4:6)"D8<2GE,*7;89789JO;$ )"D8V K I-#2�"
43�<?487;8 O-4&T4@;�)�2 �2<2(4V= 2W8�66#+3�:);JO;$ <2(5P*� ?&%?4I-#<%DE8)4K�,:42�"+GE8K�4
�K8V= 5&94&T4:42�"43�<?487;8 O-JK�4<*W%<!64&T4 P*"6#<"(E 5;*,7;8 O-+&E*V=2K84 I-#43�<7;�?OK
<4DT8)�+GE�;892�"6#43�<?48 cBE9<4DT8)�R5,+&E*V=8�66#8,OK:4R� <!6 ?K*4"�,-#<8G,5�K�9d 4&T4 2W
8,OK<*W%<!68DE4 .�,:4<*W%Vc�Q<5G,*2&4 

2. P*� 6A7897;8 O- <4DE896�2<*W%<!6?� �"@+GE6#<$DE8 R,9<*W%�K�9d <7;�)�2&4
V5;R5,9K�, <!G,9I�K23�)456A5:42�"<$DE8 R,9<+K�4&T4 5&94&T4:4I�K-#)4;�6B9V KP*" GP*� 6A789
7;8 O- �264<2(4V= <!"�#6#+3�:);JO;8K�4<2(5P*� <%DE8)4K�,V5; R5,<�!�#2�":$;I@%<-DE84
5;�47;�9:42�"<-DE84<!DE88K�47;8 O- %�9P"&T9JO;8K�48�66#-#+(T92�"8K�4I-#8826�2<*W%<!6V=  
2r9K�,d 7892�"43�<?487;8 O-:4I�K-#)4;� :);5O*K�63�4*4<4DT8+GE*K�9 (White Space) :4<*W%<!6 
@;�)�2 G+GE*K�94;8,2*K� 30 <=8"Q<cW4�Q I?59*K�:4<*W%4&T4 GP*� 6A7897;8 O- �2<2(4V= @;�)�2
<4DT8)� GP*� ,�* �2<2(4V= P*"6#+3�:);<=>4,K8)4;�?&T4d I-#V5;:6P*� :4,K8)4;�4&T4d )"D8
8�6:$;2�"*�9)&*7;8"#)*K�9<4DT8)� cBE9)&*7;84&T4=2�(I-;*�&*8&2C"6# G G74�5:)'K2*K�<4DT8)�
=2�( +3�:); G<4DT8+GE*K�9"#)*K�9I�K-#<4DT8)� �22*K�2�":$;,K8)4;� 8G2*(SG)4BE9PD82�"*�9�3�I)4K9
"O=.�!V*;�"92-�978968.�! I+4+GE6#*�9V*;7;�9:57;�9)4BE9 cBE92�"*�9�3�I)4K9789.�!V*;7;�9
:57;�9)4BE94&T4 +3�:);68.�!5OV K? 5A- 

3. "O=I%%7892�"43�<?48 "O=I%%?3�P&':42�"882I%%<*W%<!6 PD8  
       3.1 2�":$;RP"9?";�9<*W%<!6+GE<) �#?  +3�:);JO;:$;?� �"@�(5�� <4DT8)� 
I-#<$DE8 R,9V=,&9)&*7;8)"D8)4;�+GE�;892�"V5;8,K�9?#5*2I-#"*5<"W*I-#:42�"43�<?484&T4
<4DT8)�4&T4 P*"6#43�<?485;*,7;8 O-+&E*V=2K84 I-#<$DE8 R,9�K8V=,&9)4;�+GE G7;8 O-<!(E <�(  cBE9
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7;8 O-:4)4;�+GEJO;8K�4<$DE8 R,9 � 2W6#<=>42�"8S(%�,"�,-#<8G,5�K86�2)4;�2K84)4;�4GT2�"
2"#+3�<$K44GTP-;�,5&9<"�<"G,%<"G,9<4DT8)�<=>4�84d R5,+GEJO;:$;?� �"@<-D828K�4"�,-#<8G,5<89
V5;  
       3.2 2�":$;"O=I%%789�&*8&2C"I-#2"�Lm2 :4?K*44GT6#+3�:);<*W%<!6 G
P*� 4K�?4:6I-#="#+&%:6 < DE8<7;� �P"&T9I"2 cBE9<=>4?(E9+GE+;�+�,4&2882I%%<=>48,K�9,(E9       
cBE9)-&22�"�K8V=4GT8�66#$K*,:);2�"882I%%<*W%<!6 GP*� 4K�?4:6<!(E 7BT46#+3� 
       3.2.1 2�":$;?G 2�":$;?G4&T4V K63�2&5<!G,9I�K"O=.�!)"D82"�Lm2<+K�4&T4 
)�2I�K"* @B92�":$;?G789�&*8&2C"5;*, I�K+&T94GT2�"<-D82:$;6#�;89<) �#? I-#?85P-;892&%
<4DT8)�5;*, 
       3.2.2 !DT4+GE*K�9 P*� ?3�P&'7892�"+(T9!DT4+GE*K�9V*;:4<*W%<!6 <!DE8<=>4
2�"JK84P-�,2-;� <4DT8?�,��789JO;8K�4 @;�)�2:4<*W%<!64&T4%""6A<4DT8)� �2<2(4V= < DE8
JO;8K�4d V=4�4d 6#+3�:);<2(58�2�"-;�+�9?�,�� 6B9P*" G!DT4+GE*K�9<!DE8:);V5;JK84P-�,5;*,  
       3.2.3 74�5789�&*8&2C" :42�"882I%%<*W%<!64&T4 4826�2.�C� 
HTML I-;*,&9 Gc8L+QI*"Q)"D8R="I2" ?3�<"W6"O= �2 �,:);<-D82:$; cBE9I�K-#$4(54&T4?� �"@
23�)45"O=I%%I-#74�5789�&*8&2C"V5;)-�,I%% 5&94&T4:42�"882I%%JO;882I%%?� �"@6B9
?� �"@<-D82"O=I%%I-#74�5789�&*8&2C"V5;�� P*� <) �#?  <$K4 ?K*4+GE<=>4<4DT8)�2W:$;
�&*8&2C"74�5<-W2 ?K*4+GE<=>4)&*<"DE892W:$;�&*8&2C"74�5:)'K7BT4 � I-#8�66# G?G+GEI�2�K�96�2
<4DT8)� +&T94GT<!DE8:);JO;8K�4?� �"@I,2I,#V5;R5,9K�,  

4. 2�":$;2"�Lm2+GE<) �#?  2�":$;2"�Lm2%4<*W%4&T48�66#$K*,:);<*W%5O5G7BT4 I�K
8�66# GJ-+3�:);2�"<7;�@B9)4;�4&T4:$;<*-� �27BT4 +&T94GT7BT48,OK2&%7G563�2&5789<P"DE89P8 !(*<�8"Q
I-#R="I2" P;4JK�4+GE:$; 5&94&T42�"<-D82:$;2"�Lm26#�;89 G2�"*�9IJ4I-#<-D82:$;8,K�9
<) �#?  R5, G)-&25&94GT  
     4.1 P*":$;2"�Lm2<+K�+GE63�<=>4:4I�K-#<*W%<!64&T4d I-#P*" GP*� 
?*,9�  8G2+&T9V K"%2*4<4DT8)�+GE�;892�"43�<?48  
      4.2 P*" G7;863�2&578963�4*42"�Lm2:4I�K-#<*W%<!6 8�66# :$; 1 )"D8 
2 .�!�K8<*W%<!62W<!G,9!8I-;*  
      4.3 @;�<=>4V=V5; P*"6#+3�<*W%<!6882 �<=>4 2 I%% I%%+GE)4BE9
="#28%5;*,2"�Lm2 I-#8G2I%%)4BE9V K G2"�Lm2 cBE9*(SG2�"4GT6#+3�:);JO;$ ?� �"@<-D82V5; <!"�#
%�9P"&T9JO;$ 8�6V K�;895O.�!2"�Lm22WV5; <4DE896�2:$;<*-�:42�"<7;�@B97;8 O-4�4<2(4P*� 
63�<=>4  

5. 2�":$;<?G,9="#28% 2�":$;ILn <?G,9="#28%8�6+3�:);<*W%<!6 GP*� 
4K�?4:6 �27BT4 8,K�9V"2W��  JO;$ +A2P4V K63�<=>4+GE�;892�"LH9<?G,9<? 8V= 4826�24GT 2�":$;
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ILn <?G,9,&9+3�:);P*� 6A7897;8 O- G="( �e7BT4 +3�:);�;89:$;<*-� �2:42�"<7;�@B97;8 O- 5&94&T4 
@;�)�26#<-D82:$;ILn <?G,9="#28%P*"!(6�"e�:);@GE@;*42K84*K� GP*� 63�<=>4)"D8V K 

6. P*� +&4? &,7897;8 O- 2�"="&%="A97;8 O-:);+&4�K8<)�A2�"eQ G?K*4$K*,:);
<*W% GP*� 4K�?4:6I-#4K� �(5�� P*" G2�"?3�"*67;8 O-8,K�94;8,<5D84-#P"&T9 I-#@;�)�2
?� �"@<=-GE,4I=-97;8 O-:);+&4? &,,(E97BT4 2W6#+3�:);<*W%<!64&T4 GP*� 4K��(5��  �27BT4<$K42&4 
2�":?K*&4 <*-� :42�"<=-GE,4I=-97;8 O-2W<=>4?K*4?3�P&'="#2�")4BE9+GE6#:);JO;$ +"�%*K�7;8  O-
:4<*W%<!6789<"� GP*� +&4? &,<!G,9:5  

7. 2�"="#$�?& !&4SQ @B9I ;*K�<"�6#882I%%I-#?";�9<*W%<!68,K�95GI-;*2W��  
I�K2WV K:$K<"DE899K�,4&2+GE:);P48DE4V5;"O;6&2I-#<7;� �$  < DE8<*W%<!6789<"�@O243�?OK"#%%<P"D87K�,
I-;* ="#2�"I"2<"�P*"6#%82<!DE84:);+"�%I-#$K*,2"#6�,V=:);P48DE4d +"�%5;*, 
4826�24GT 2�"="#$�?& !&4SQJK�4<*W%<!6�K�9d +GE G8,OKI-;*2W6#+3�:);<*W%<!6<=>4+GE"O;6&28G2+�9
)4BE9 

8. 6A5<5K47892�"43�<?48 2�"+GE6#%82*K�<*W%:5d 5G4&T4<=>4<"DE89+GE�8%,�2
!8? P*" JO;:$;%�9P48�6%82*K�<*W%+GE5G4&T4) �,@B9<*W%+GE:);P*� %&4<+(9 ?4A2?4�4 ?K*48G2P4
8�66#) �,@B9<*W%4&T4<�W V=5;*,<4DT8)�?�"#2W<=>4V5; 5&94&T42�"4(,� P*� ) �,*K�<*W%4&T45G
)"D84K�?4:66B9<=>4<"DE89789I�K-#%APP- <*W%<!6+GE5G4&T46B9P*"="#28%V=5;*,?89?K*45&9 
2-K�*PD8 :);+&T9P*� %&4<+(9I-#:);+&T9<4DT8)�?�"# 4826�24GT2�"882I%%+GE5G2W<=>4?K*4)4BE9+GE6#
+3�:);<*W%4&T45O5GI-#4K�?4:6 %�9<*W%8�66# G<4DT8)�I-#P*� %&4<+(98,OKP"%@;*4 I�K882I%%V K
5G2W+3�:);JO;V K?4:6I-#882V=,&9<*W%8DE4d 

<2G,"�(1&25(k 84AS""  (2546) 2-K�**K� 2�"882I%%<*W%+GE5GV K G2r<2e�Q+GE��,�&*)"D8
I4K484 <!"�#<*W%Vc�QI�K-#<*W%,K8  GI4*+�9:42�"882I%%+GEI�2�K�92&4 <*W%Vc�QI�K-#<*W%V K
?� �"@:$;)-&22�"+GE<) D842&4 I�K8�66# G?K*4+GEP-;�,P-B92&4 ?� �"@43� �="&%:$;)"D8
="#,A2�Q:$;5;*,2&4V5; I�K2�"882I%%+GE5G�;898,K�-D P3�4B9@B9<=n�) �,789<*W%5;*,*K�<*W%Vc�Q+GE
23�-&96#-9 D8?";�97BT4 �4GT G<=n�) �,8#V"%;�9 R5,23�)45<=>478%<7�:);<)W4$&5<642K84 2�"
882I%%<*W%5;*,"O=I%%+GE G?G?&4!";8 2&%<4DT8)� V K*K�6#<=>42"�Lm2)"D8"O=.�! <?G,9 *(5GR8 
I-#?K*4="#28%8DE4d cBE9:42�"882I%%@;�)�2<"� G)-&22�"?";�9)"D82�"<7G,4<*W%+GE5G2W6# G
?K*4+3�:);R� <!64&T4 G6A5<5K4 )"D84K�?4:6 V5;"&%P*� "O;?B2+GE5G6�2JO;<7;� �<,GE, $  :4=H66A%&44GT
 G?@�4="#28%2�"+GE:);%"(2�"?84*($�2�"882I%% I-#2�"?";�9<*W%)-�,I)K9+GE G$DE8<?G,9 R5,
I�K-#I)K92W G*(SG2�"?84+GEI�2�K�92&4882V= I�K2�"882I%%+GE5G@;� G)-&22�"  G7&T4�84 G*(SG2�"
I-# GI4*P*� P(5:4+�9+GE?";�9?""PQ 2W6#?� �"@?";�9R� <!6+GE5GI-#?";�9P*� !B9!8:6:);I2K
JO;+GE<7;� �:$;%"(2�" 

6#<)W4V5;*K� 2�"*&5P*� !B9!8:64&T4 ?� �"@+GE6#+3�2�"*&5V5;)-�,*(SG +&T94GT6#�;89
7BT48,OK2&%P*� ?#5*2 P*� <) �#?  �-85646A5 AK9) �,)"D8<=n�) �,7892�"*&55;*, 6B96#
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?K9J-:);2�"*&54&T4 G="#?(+S(.�!<=>4+GE4K�<$DE8@D8V5; I-#6�2)-&22�"I-#2"#%*4:42�"882I%%
<*W%<!6 6#<)W4*K�4826#�;898�1&,P*� "O;I-#+&2C#+�95;�4P8 !(*<�8"QI-;* ,&9�;898�1&,+&2C#
I-#P*� $3�4�'+�95;�41(-=#P*%POK2&4V=5;*, <$K4 5;�42�"6&5*�97;8P*�  .�! "* V=@B9
<?G,9 I-#%�9<*W%Vc�Q+GEJO;882I%% GP*� "O;P*� ?� �"@?O9 <!DE8:);JO;<"G,4<7;�<"G,4V5;"&%P*� "O;
I-#<2(5P*� !B9!8:6?O9?A5 
 
7. ��	 �!���
���
�� �"�� 
 7.1 ��	 �!��0	2����*  
 242*""e +89$�*2"A9 (2545) V5;1B2C�<="G,%<+G,%J-?& j+S(k+�92�"<"G,42K84I-#
)-&9<"G,45;*,%+<"G,4JK�4"#%%<P"D87K�,8(4<+8"Q<4W� *($�<c"� (2?Q<%DT89�;4 7894&21B2C�"#5&%
="(''��"G R="I2" *($�<+PR4R-,G<c"� (2?Q ?@�%&4"�$.&/4P"(4+"Q J-2�"*(6&,="�2/*K� 
J-?& j+S(k+�92�"<"G,47894&21B2C�)-&9<"G,4?O92*K�2K84<"G,45;*,%+<"G,4JK�4"#%%<P"D87K�,
8(4<+8"Q<4W� *($�<+PR4R-,G<c"� (2?Q 8,K�9 G4&,?3�P&'+�9?@(�(+GE"#5&%  .01 
 2(E92�'64Q  R441"G$&,  (2547) V5;1B2C�*(6&, 2�"?3�"*6=H')�I-#P*� �;892�":$;
P8 !(*<�8"QI-#R="I2" ?3�<"W6"O=+�92�"1B2C�  :4 )�*(+,�-&,784I2K4  ?& .�CeQ)&*)4;�
?�7�*($� :4 16 Pe# 60 ?�7�*($��� )-&2?O�"="(''��"G  J-2�"1B2C�="�2/*K� 8A=2"eQ  
R="I2" P8 !(*<�8"Q%APP-?K*4:)'K GP*� �;892�"I-#63�<=>4:42�":$;9�48,OK:4"#5&% �2I�K2W
 G=H')�PD8  8A=2"eQI-#R="I2" ?3�<"W6"O=<2K�-;�? &, 9%="# �e:42�"6&5)�V K<!G,9!8 "#%%
<P"D87K�,V K?� �"@:$;9�4V5;8,K�9?#5*2?%�,  P*")�JO;+GE GP*� $3�4�'<7;� �5OI-<!DE8=n892&4  
=H')�2�"7&57;89%4<P"D87K�,  
 6&4+4�  <�$#+&���44+Q (2546) V5;!&F4�%+<"G,4 <"DE89 "K�92�,789<"�  "#5&%$&T4
 &S, 1B2C�JK�4+�98(4<+8"Q<4W� <!DE8)�="#?(+S(.�!789%+<"G,4<"DE89"K�92�,789<"�"#5&%$&T4
 &S, 1B2C�JK�4+�98(4<+8"Q<4W� R5,:$;2-AK �&*8,K�9<=>44&2<"G,4$&T4 &S, 1B2C��84=-�,+GE
<"G,4:4*($�*(+,�1�?�"Q2�,.�! J-2�"1B2C�!%*K� %+<"G,4 <"DE89 "K�92�,789<"�  "#5&%$&T4
 &S, 1B2C�JK�4+�98(4<+8"Q<4W�   G="#?(+S(.�!�� <2e�Q+GE23�)45 I-#?� �"@�8%?489�K8
P*� �;892�"789JO;<"G,4I�K-#P4:4"#5&%5G �2  4826�24&T4,&9$K*,2"#�A;4P*� ?4:6+3�:);<2(5
2�"<"G,4"O;  I-#$K*,-5"#,#<*-�:42�"<"G,4V5; 
 +(!,Q<2?"  %A'83�V! (2540) V5;1B2C�2�"!&F4� "#%%2�"?84<?"( +�9V2-JK�4"#%%
8(4<+8"Q<4W� 789 )�*(+,�-&,?AR7+&,S"" �S("�$ !%*K� 1) "#%%2�"?84<?"( +�9V2-JK�4
8(4<+8"Q<4W� (DTSI Plan) 789 )�*(+,�-&,?AR7+&,S"" �S("�$+GE!&F4�7&T4="#28%5;*,
89PQ="#28%)-&2 6 89PQ="#28% cBE96&5<=>47&T4�84 6 7&T4 V5;I2K (1) 2�"*(<P"�#)Q?@�42�"eQ 
(2) 2�"882I%%2�"<"G,42�"?84 (3) 2�"J-(�$A52�"?84JK�48(4<+8"Q<4W� (4) 2�"+5?8%
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="#?(+S(.�! (5) 2�"53�<4(42�"<"G,42�"?84JK�48(4<+8"Q<4W� (6) 2�"="#< (4I-#="&%="A9 
"#%%2�"?84<?"( +�9V2-JK�48(4<+8"Q<4W�  1) V5;"&%2�"="#< (46�2JO;+"9PAe*AF(+�9
<+PR4R-,GI-#?DE82�"<"G,42�"?84+�9V2-JK�48(4<+8"Q<4W�2&%J-?& j+S(k+�92�"<"G,42�"?84
<?"( R5,*(SG<J$(')4;�V KI�2�K�92&4+GE"#5&%4&,?3�P&'+GE 0.5 3) P*� P(5<)W47894&21B2C�+GE<"G,4
6�22�"?84<?"( +�9V2-JK�48(4<+8"Q<4W� 8,OK:4<2e�Q �<)W45;*, �2� 

!O-1"G <*1,Q8A��" (2543) V5;+3�2�"*(6&,<"DE89 J-2�"<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�789
4&2<"G,4$&T4 &S, 1B2C�=f+GE 4 R5, G6A5 AK9) �,<!DE8 <="G,%<+G,%J-?& j+S(k+�92�"<"G,4789
4&2<"G,4+GE<"G,4JK�4<P"D87K�,2&%2�"<"G,4=2�( <="G,%<+G,%J-?& j+S(k+�92�"<"G,4"#)*K�9
IJ42�"<"G,47894&2<"G,4+GE<"G,4JK�4<P"D87K�, <="G,%<+G,%P*� P9+4:42�"63�7894&2<"G,4+GE
<"G,4JK�4<P"D87K�,2&%2�"<"G,4=2�( I-#<!DE8*&5<6�P�(7894&2<"G,4+GE<"G,4JK�4<P"D87K�,
8(4<+8"Q<4W� J-?"A=*K� J-?& j+S(k+�92�"<"G,47894&2<"G,4+A22-AK  2�"<"G,4+GE<"G,4JK�4
<P"D87K�,?O92*K�2�"<"G,4=2�( J-?& j+S(k+�92�"<"G,47894&2<"G,4+A22-AK  2�"<"G,4+GE<"G,4JK�4
<P"D87K�,V KI�2�K�92&4 P*� P9+4:42�"63�7894&2<"G,4+GE<"G,4JK�4<P"D87K�, !%*K� )-&96�2
2�"+5-89V= 21 *&4 ?O92*K�2�"<"G,4=2�( )-&96�24&T4< DE8JK�42�"+5-89V= 35 *&4 !%*K�J-
2�"<"G,4789+A2IJ42�"<"G,4V KI�2�K�92&4 I-#<6�P�(7894&2<"G,4+GE<"G,4JK�4<P"D87K�,+A2
IJ42�"<"G,4 GJ-V=:4+�9%*2 

"A6R"64Q I2;*8AV" (2543) V5;+3�2�"*(6&,<"DE89 2�"!&F4�"#%%2�"<"G,42�"?84JK�4
<P"D87K�,:,I 9 A  (World Wide Web) R5, G6A5 AK9) �,<!DE8!&F4�"#%%2�"<"G,42�"?84JK�4
<P"D87K�,1B2C�<="G,%<+G,%J-?& j+S(k+�92�"<"G,4I-#1B2C�<6�P�(7894(?(�+GE G�K82�"<"G,42�"
?84JK�4<P"D87K�, !%*K� 2�"!&F4�"#%%2�"<"G,42�"?84JK�4<P"D87K�,:,I 9 A V5;
89PQ="#28%"#%%�� I4*P(57892�"!&F4�"#%%2�"<"G,42�"?84 5 7&T4�84 PD8 7&T42�"
*(<P"�#)Q 7&T42�"882I%% 7&T42�"!&F4� 7&T443�V=:$; 7&T42�"P*%PA  J-7892�"1B2C�
<="G,%<+G,%J-?& j+S(k+�92�"<"G,47894(?(�+GE<"G,4JK�4<P"D87K�,2&%4(?(�+GE<"G,4�� =2�(!%*K� 
I�2�K�92&48,K�9 G4&,?3�P&'+�9?@(�(+GE"#5&% .01 I-#4(?(�+GE<"G,4JK�4"#%%2�"<"G,42�"?84JK�4
<P"D87K�,:,I 9 A   G<6�P�(+GE5G�K82�"<"G,42�"?84JK�4<P"D87K�,8,OK:4"#5&%5G �2 

?&9P   V$,?9< D89  (2547)V5;1B2C�*(6&,  <"DE89  2�"!&F4�%+<"G,4%4<P"D87K�, *($�
"#%%?DE8?�"7;8 O-I-#<P"D87K�,P8 !(*<�8"Q <"DE89 <P"D87K�,8(4<+8"Q<4W� "#5&% &S, 1B2C��84
=-�,  7894&2<"G,4"#5&%$&T4 &S, 1B2C�=f+GE 5 R"9<"G,4+K�784,�9!(+,�P  83�<.82&4+"*($&,  
6&9)*&5 )�?�"P�  63�4*4  36 P4 J-="�2/*K�  ="#?(+S(.�!  89.90/85.83 I-# G5&$4G
="#?(+S(J-<+K�2&%  0.79   GP#I44<�-GE,J-?& j+S(k+�92�"<"G,4)-&9<"G,4<!(E 7BT46�22K84<"G,4 
8,K�9 G4&,?3�P&'+�9?@(�(+GE"#5&% .01 I-#4&2<"G,4 GP*� !B9!8:6�K82�"<"G,45;*,%+<"G,4%4
<P"D87K�,+GEV5;!&F4�7BT4R5,"* 8,OK:4"#5&%!8:6 �2 
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?"*9?A5� ?�,?G?5 (2544) %+<"G,4P8 !(*<�8"Q+GEJK�4"#%%<P"D87K�,8(4<+8"Q<4W�*($�
"#%%<P"D87K�,P8 !(*<�8"Q +GE?";�97BT4 G="#?(+S(.�!�� P*� P(5<)W4789JO;+"9PAe*AF(+GE 4.51 
I-#J-?& j+S(k+�92�"<"G,4)-&9<"G,4?O92*K�2K84<"G,48,K�9 G4&,?3�P&'+�9?@(�(+GE .01  

8<42  ="#5(CUQ!9CQ (2545) V5;!&F4�%+<"G,4P8 !(*<�8"Q$K*,?84JK�4<P"D87K�,
8(4<+8"Q<4W�  <!DE8)�="#?(+S(.�!789%+<"G,4P8 !(*<�8"QJK�4<P"D87K�,8(4<+8"Q<4W�  I-#
<="G,%<+G,%J-?& j+S(k+�92�"<"G,4I-#+&2C#2"#%*42�"+�9*(+,�1�?�"Q  2&%4&2<"G,4$&T4
 &S, 1B2C��84=-�,+GE<-D82<"G,4"�,*($�*(+,�1�?�"Q2�,.�!  !%*K� %+<"G,4P8 !(*<�8"Q
$K*,?84JK�4<P"D87K�,8(4<+8"Q<4W�  G="#?(+S(.�!?O92*K�<2e�Q+GE23�)45  4&2<"G,4+GE<"G,45;*,
%+<"G,4P8 !(*<�8"Q$K*,?84JK�4<P"D87K�,8(4<+8"Q<4W�  GJ-?& j+S(k+�92�"<"G,4)-&9<"G,4?O9
2*K�2K84<"G,48,K�9 G4&,?3�P&'+�9?@(�(+GE"#5&% .01 I-#4&2<"G,4+GE<"G,45;*,%+<"G,4P8 !(*<�8"Q
$K*,?84JK�4<P"D87K�,8(4<+8"Q<4W�   G+&2C#I-#2"#%*42�"+�9*(+,�1�?�"Q I-#<6�P�()-&9
<"G,4?O92*K�2K84<"G,48,K�9 G4&,?3�P&'+�9?@(�(+GE"#5&% .01 
 
 7.2 ��	 �!��0	����2����* 
 <PcGE (Casey. 1994) V5;8S(%�,@B92�"+K89V=2&%R-27897;8 O-789P"O2&%4&2<"G,4R5,
<P"D87K�,P8 !(*<�8"Q789P"O+GE882I%%R5, )�*(+,�-&,IP-(L8<4G,?<�+ (California State 
University) ?3�)"&%4&2<"G,4 I-#P"O 6�22�"1B2C�789JO;<7;�"K* RP"92�" ="�2r*K�4&2<"G,4
2"#�D8"D8";4 �27BT4 +A2P4<?�#)�7;8 O-I-#:$;P8 !(*<�8"Q+GE%;�4 �27BT4 cBE92W?85P-;892&%2�"
*(6&,789)-�,d P4+GE!%*K� 2�"6&52�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W�+3�:);JO;<"G,4 G
P*� 2"#�D8"D8";4 +GE6#<"G,4"O; JO;<"G,4 GP*� ?4:6?D%P;47;8 O-<!(E  �27BT4 I�K2W,&9 G=H')�8G2
)-�,="#2�"+GE!%*K�<=>48A=?""P:42�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W� <$K4 P*� <"W*
:42�"<$DE8 �K87;8 O- "O=I%%2�"<"G,47894&21B2C� I-#*(SG2�"?84789P"O+GE<=-GE,4I=-9V= 
 2O-?&4 (Gulsun.2000) V5;1B2C�)-&22�"�K�9 d +GE<2GE,*2&%<6�P�(7894&2<"G,4+GE G�K82�"
<"G,46�2<*W%Vc�Q<!DE82�"1B2C� R5,:$;2-AK �&*8,K�9+GE<=>44&21B2C�"#5&%8A5 1B2C� 3 2-AK  PD8 
2-AK 4&21B2C�+GE<P,:$;8(4<+8"Q<4W�<!DE82�"1B2C�I-# G+&2C#+�9P8 !(*<�8"Q 2-AK 4&21B2C�+GE<P,
JK�42(62"" 2�"!%=# )"D8?4+4� (Chat or Talk) JK�4+�9<P"D87K�,8(4<+8"Q<4W� I-#2-AK 
4&21B2C�+GE?4:6I-# GP*� !";8 +GE6#1B2C�JK�4+�98(4<+8"Q<4W� !%*K�JO;<"G,4+A22-AK  G<6�P�(+GE
5G "O;?B2?4A2?4�4 <2(52�"P;4!%?(E9:) K d  G2�"8.(="�,I?59P*� P(5<)W48,K�9 � �, 
4826�24&T4,&9!%*K�2�"<"G,4JK�4+�98(4<+8"Q<4W� ?� �"@�8%?489�K8P*� �;892�"789
JO;<"G,4+GE$8%<"G,4<=>4"�,%APP- �22*K�<"G,4<=>42-AK  

P�"Q (4?2G (Karen Marid Kaminski. 2000). V5;1B2C�@B98(+S(!-789P*� ?� �"@      
:42�"?&E9!( !Q<82?�"2�"<"G,4+GE <=>489PQ="#28%7892�"<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�    
5;�4P*� !B9!8:6�K82�" <"G,4 5;*,2�"?3�"*6JK�4<P"D87K�,2-AK �&*8,K�9="#28%5;*,4&21B2C�
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63�4*4 289 P4+GE? &P"<"G,4"#5&%="(''��"G +GE Colorado State University R5, GJO;?K9PD4
I%%?8%@� 63�4*4 205 P4 cBE9P(5<=>4 70.93% 78963�4*4+&T9) 5 :463�4*4 205 P4+GE?K9
I%%?8%@� PD4 �4&T4  G 175 +GE?&E9!( !Q<82?�"="#28%2�"<"G,46�28(4<+8"Q<4W� 5;*,<)�AJ-
I"2+GE*K�<!DE843� �="#28%2�"<"G,4<!"�#<=>42�"<2W%7;8 O-+GE?#5*2 I-#<7;�@B9V5;9K�, ?� �"@
?K97;8 O-V5;8G2+&T9,&9?� �"@+GE6#<4;47;8P*� V5;8G25;*, JO;<"G,4 GP*� <)W4*K�P*� !B9!8:6    
2�"<"G,4JK�48(4<+8"Q<4W�<2(56�2P*� ? �"@ :42�"?&E9!( !Q<82?�"V5;@;�63�4*4)4;�-5-9
JO;<"G,46#!8:6 �27BT4 ?"A=V5;*K�="#?%2�"eQP"&T9I"27892�"<"G,4JK�4<P"D87K�,V KV5;-5P*� 
�;892�" 789JO;<"G,4:42�"?&E9!( !Q V K GP*� ?& !&4SQ"#)*K�92�"<7;�?OK7;8 O-:4P8 !(*<�8"QI-#
63�4*4)4;�:4 <82?�")"D8P*� !B9!8:6�K82�"<"G,4:4*($�5&92-K�* J-2�"*(6&,?4&%?4A4:);
JO;882I%%I-#!&F4�<*W%Vc�Q?3�)"&%2�"1B2C��;89:);P*�  ?3�P&'2&%7&T4�842�"*(<P"�#)QJO;<"G,4
�� "O=I%%2�"882I%%2�"?84 J-2�"?"A=I-#7;8I4#43�+3�:);+"�%*K�2�"!(6�"e�<-D82?DE8
I-#$K89+�92�"?K9 7;8 O-<=>4?(E9?3�P&' 
 P�R--(P (Karolick.2002) V5;+3�2�"*(6&,<="G,%<+G,%J-?& j+S(k+�92�"<"G,4"#)*K�9
*(SG2�"?84�� =2�(2&%*(SG2�"?84R5,:$;8(4<+8"Q<4W� 2&%2-AK �&*8,K�9+GE<=>44&21B2C�"#5&%
="(''��"G 2 2-AK  PD8 2-AK +GE<"G,4JK�4<*W%I�K G2�"!%=#2&4 2-AK +GE<"G,4JK�4<*W%I�KV K G2�"
!%=#2&4 I-# 2-AK �&*8,K�9+GE<=>44&21B2C�"#5&%="(''��"G+GE<"G,4�� =2�( 3 2-AK I�K:$;*(SG?84
�K�92&4 PD8 2-AK +GE<"G,4�� =2�(:4$&T4<"G,4 2-AK +GE<"G,4I%%2"eG1B2C� I-#2-AK +GE<"G,4I%%2-AK 
2�"<"G,4 !%*K�J-?& j+S(k+�92�"<"G,47894&2<"G,4+GE<"G,4�� *(SG2�"?84JK�4<*W% ?O92*K�2-AK +GE
 G2�"?84�� =2�( ";8,-# 20 I-#:$;<*-�:42�"<"G,44;8,2*K� ?K*4J-?& j+S(k+�92�"<"G,4789
4&21B2C�+GE<"G,4�� *(SG2�"?84�� =2�(+&T9 3 2-AK V KI�2�K�92&4 
 I +S(* I-# *�"<28"Q (Matthew and Varagoor.2001) V5;1B2C�<"DE89 2�"�8%?489789
JO;<"G,4�K8%+<"G,4884V-4Q (Student Response to Online Course Materials) 2&%4&21B2C�
"#5&%%&e�(�1B2C� cBE96�22�""*%"* I-#*(<P"�#)Q@B9J-2"#+%�K�9 d 2&%2�"="#?%
P*� ?3�<"W6:42�"<"G,4I-#?&E99�4JK�48(4<+8"Q<4W� !%*K� JO;<"G,4?K*4 �2 G="#?%2�"eQI-#
P*� "O;?B2+GE5G:42�":$;8(4<+8"Q<4W�I-#<"G,4JK�4%+<"G,4884V-4Q 
 c�,<58"Q (Snyder.2003) V5;1B2C�J-?& j+S(k+�92�"<"G,45;*,<*W% +GE G2�"23�)45*K�
JO;<"G,4I-#JO;?84�;89+3�2�"<"G,42�"?84:4<*-�<5G,*2&4 R5,:$;2-AK �&*8,K�9+GE<=>44&21B2C�
"#5&%="(''��"G I-#!4&29�4789%"(C&+ IBM +GE-9<"G,4:4"�,*($�<5G,*2&4 !%*K�J-?& j+S(k
+�92�"<"G,45;*,<*W%7892-AK �&*8,K�9+&T9?892-AK V KI�2�K�92&4 I�K4&21B2C�+GE GJ-2�"<"G,48K84
6#V K="#?%P*� ?3�<"W6:42�"<"G,45;*,*(SG4GT  ?K*42-AK !4&29�4789%"(C&+ IBM 6# G
P*� 2;�*)4;�+�92�"<"G,4I-#2�"I2;=H')�+GEc&%c;84 �2*K�2-AK 4&21B2C�"#5&%="(''��"G 
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   c�R8$( (Xiaoshi . 2000). 2�"*(6&,<$(9PAe.�!4GT1B2C�<!DE8P;4)�+jCrG)"D8"O=I%%:5+GE
4&22�"1B2C� ?� �"@43� �:$;<!DE82�"882I%%<!DE82�"<"G,4+�9V2-JK�4<P"D87K�,8(4<+8"Q<4W� 
6B9V5;53�<4(42�"1B2C�<2GE,*2&%="#?%2�"eQ789?@�%&42�"1B2C� JO;<"G,4 JO;882I%%I-#!&F4� 
"* V=@B92�"6&5R="I2" 2�"<"G,4JK�4<P"D87K�, <!DE8:);V5;-&2Ce#7892�"882I%%<82?�"   
2�"?84+GE<=>4<*W%Vc�Q<!DE82�"1B2C� cBE96#<=>4!DT4U�4+GE6#43�V=?OKP*� <7;�:6:42�"?84JK�4
<P"D87K�,2&%2�"<"G,4 +�9V2-+GE GP*� ?& !&4SQ2&%)-&22�"?";�9 J-2�"*(6&,!%*K�"O=I%%789
<*W%Vc�Q<!DE82�"1B2C� GP*� ?& !&4SQ2&% 2�"882I%%2�"?84 2�"!&F4�<4DT8)�*($�2�"?K9
7;8 O- I-#2�"?K9<?"( 5;�42�"6&52�" ?(E9+GE<=>4?K*4="#28%7892�"882I%%<*W%Vc�Q<!DE8     
2�"?846&5<=>4!DT4U�47892�" 882I%% 2�"!&F4�"O=I%%7892�"?K97;8 O-:42�"?846�2   
2�"<"G,4I%%<J$(')4;�?OK2�"<"G,4 <P"D87K�,V5;I2K (1) 2�"882I%%<*W%Vc�Q<!DE82�"1B2C�
�;892�"2�"+3�9�4<=>4+G  (2)J-?& j+S(k+�92�"?845;*,<+PR4R-,G7BT48,OK2&%2�"=/(?& !&4SQ     
+GE)-�2)-�,J- ?& j+S(k7892�":$;<+PR4R-,G<*W%7BT48,OK2&%P*� ?� �"@789 &4+GE6#�8%?489 
*&�@A="#?9PQ2�"?84I-#J-="#R,$4Q7892�"<"G,4+GE�;892�" (3)? �$(2789?@�%&42�"1B2C�6#
!(6�"e�P*� ?3�<"W6789?@�%&42�"1B2C� (4)4&2<"G,4+GE<"G,4+�9V2-�;892�"J-,;842-&%6�2
JO;?84)"D8JO;<$GE,*$�' "#)*K�9<"G,4 
 6�22�"<82?�"9�4*(6&,+GE<2GE,*7;89!%*K� 2�"43�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� �
<=>4?DE82�"?84+3�:);JO;<"G,4 GJ-?& j+S(k+�92�"<"G,4?O97BT4 I-#2�"?";�9%+<"G,4JK�4<P"D87K�,
8(4<+8"Q<4W�+GE GPAe.�! ?� �"@�8%?489�K8P*� �;892�"789JO;<"G,4I�K-#P4:4"#5&%5G �2
$K*,2"#�A;4P*� ?4:6+3�:);<2(52�"<"G,4"O; I-#$K*,-5"#,#<*-�:42�"<"G,4V5; ?� �"@43�V=:$;
<=>4?DE82�"<"G,4+GE5GV5; 
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��
�  3 
 �\
:.��	�	��� �!�� 

 
 :42�"!&F4�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($� <+PR4R-,G?�"?4<+1<!DE8$G*(�
?3�)"&%4&21B2C�="(''��"G  )�*(+,�-&,"�$.&/1"G?#<2C �����)&
%���*��	���9��*��	�	�����)&
 
�&�	�. 
   

1. #��4��������7��'&��
��� 
2. ��������������7!3�/����������
���4��	�����)&
 
3. ��9��*��	�	���
���������������������� 
4. ���)&����
*���������������"������ 

 
1. �� !���"� ������������� 
 �� !��� 
 #��4���
���4��	�����)&
��&.�	�. �#+		&�$,�8����&�#��22�'�� 3��#�'� �����

��&
 
��43&-$������8  
����
����
	���
	��4� �
�5	5�
�����	�
$�/���4���' 3�����
	
��  1             
#=���$,�8� 2551 )*�	�	 12 ������4� )*�	�		&�$,�8� 429 �	 

������������� 
 ��7��'&��
���
���4��	���
���� �#+		&�$,�8����&�#��22�'�� �����

��&
��43&-     
$������8 
����
����
	���
	��4� �
�5	5�
�����	�
$�/���4���' 3�����
	
�� 1 #=���$,�8� 2551
%����)������7�������7�� (Cluster Random Sampling) )*�	�	 1 ������4� ���������4�
��

�������/���'��" )*�	�		&�$,�8� 40 �	 
 
2. �����&��"� 
���3	�+���'����'����)!&)��������� 
 ����������
���4��	�����)&
 #��������
 

1. �
���
	���	��������
��	�
��"�	�' #��������
 
1.1 �
���
	���	��������
��	�
��"�	�' �	���	*���	��	�.����
���
	 

���CD��&� ���
���� �	�	��

�� 1 �
�5	5�
�����	�
$����7#��!"#�������� �	��

�� 2 
���#��������������������	�
$�	����4���	���.��'�	 ����	��

�� 3 5#��������/���'��"
�������4���	 

1.2 �����	
	� (Chat Room) �4��	����*��	�	������
	�����	
�3�#��
/���7
����	
	����������
	��������	���	
���#E	/��/"��� Real Time 
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1.3 �����	���� (Web Board) �4��	����)������ �&��������	 �&����	)��
�����	���
&.��4��	���'&.����
������#�����	
��)��3�#��
�����&	 ��	����������	  

1.4 %#�8!�
"������
��	���" (e-mail) �4��	��������	���'��'���&�
�����	���������
	 

1.5 �������4��
�����	 (Search Engine) �4��	�����	������%:'"
��
����
���������4��	�����	�����/����'�������������
	'������
��)�$,�8��/����'���	�	�.���
���	�) 
  2. ����&����&�?
9�B
��������
	��4���
��4� �
�5	5�
�����	�
$�/���4���'    
�	��

�� 1 �
�5	5�
�����	�
$����7#��!"#�������� �	��

�� 2 ���#����������������
����	�
$�	����4���	���.��'�	 ����	��

�� 3 5#��������/���'��"�������4���	 
  3. ����&�����/,�/��)�	������
	���	&�$,�8����&�#��22�'��
����'�����
���
	���	��������
��	�
��"�	�' 
 

2.1 ��0������&��"� ���
���3	�+�������.������'������������,��2� 
  1. $,�8���&���'��	�	�.����	��

�� 1 �
�5	5�
�����	�
$����7#��!"#�����
���� �	��

�� 2 ���#��������������������	�
$�	����4���	���.��'�	 ����	��

�� 3 
5#��������/���'��"�������4���	 
  2. ��������"�	�.��� �*��	���)�������	���
	 ����������
	 ��&����
	 ���
&.�
���CD��&�'��� 6 
��������
	)�%���&��	������
	���	��������
��	�
��"�	�' ��	��������4��
�4�2���	
�	�.���)*�	�	 3 �	 �/������*��	�	*��	���#�&�#�7����%� ����������'����&���'� 
  3. ���������	*���	��
���
	���	��������
��	�
��"�	�'��	�'������4��
�4�2
���	�
�5	5�
����$,�8� )*�	�	 5 �	 �/���#�,�8�������*��	�	*��	����*��	�	��������
�
���
	���	��������
��	�
��"�	�' 
  4. �*��	�	���������
���
	���	��������
��	�
��"�	�' '���*��	�	*����
����4��
�4�2 5�
�4�5#����� Macromedia Dreamweaver MX   �	���	*���	��	�.��� ��� 
�
�5	5�
�����	�
$����7#��!"#���������, ���#��������������������	�
$�	����4���	
���.��'�	 ���5#��������/���'��"�������4���	 #��������
��)���� ���CD��&� ���      
����4����5
� (Link) ���
��#���%G�" HTML �4�5#����� Adobe Photoshop ��� Adobe Image 
Ready �	�����������'��'��3�/ ������� �4�5#����� Macromedia Flash MX �	��������
3�/������	%��������
��4� Java Script �	����/����
�	�����	*���	� ������
����������
������	����4� ����4� 3�8� PHP �	�������������	��������������	 (Web Board) ���
�������������	
	� (Chat Room) ���'��)�����������
	)�����������)����  
  5. 	*��
���
	
�����������)���� �,.	�����������
���/���'��" �/����������4��
�4�2
'��)����7!3�/ 
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  6. 	*��
���
	���	��������
��	�
��"�	�'
��������,.	 ��	�����4��
�4�2��&.�
�� 1  
�/���'��)����7!3�/�����������	��	��	���#�&�#�7����%��
���
	���	��������
��	�
��"�	�' 
�����#�����	���	�	�.��� ���7!3�/�	���&��� (����<���
 4.31) ��������#�����	���	
�
�5	5�
����$,�8� ���7!3�/�	���&��� (����<���
 3.58)  ����4��
�4�2%����	��	�������%�   
���	�	�.�������/���3�/#����� ��������
�'&��
��� �/����������� �����)%��4&��)	
����,.	���
���	�
�5	5�
����$,�8� ����/��������&�'������
 �4�	 VDO ���%���	�����
���
	�����
�� ���
��������CD� ���
���� 
���������
��#��� '��)���#7H��*��&�� ���#�&���'&��&�8� 
  7. 	*��
���
	���	��������
��	�
��"�	�'
��#�&�#�7����%�������	��������4��
�4�2 
�/������'��)����7!3�/��&.�
�� 2 �����#�����	���	�	�.��� ���7!3�/�	���&������ (����<���
 
4.75) ��������#�����	���	�
�5	5�
����$,�8� ���7!3�/�	���&������ (����<���
 4.54)    
:,��������<���
����
���
	���	��������
��	�
��"�	�'%��'����!A"
���*��	� ����	*�%#
���� 
  

2.2 ��0������&��"� 
���3	�+"����4.����/�0�1����������� 
  �&.	'�	������������&����&�?
9�B
��������
	 ������*��	�	��� �&�	�. 

1.  $,�8���9�������������&����&�?
9�B
��������
	���������
	������ 
2. ��������"�	�.�����&���'��	��
��4��	��

�� 1 �
�5	5�
�����	�
$���

�7#��!"#�������� �	��

�� 2 ���#��������������������	�
$�	����4���	���.��'�	 ���
�	��

�� 3 5#��������/���'��"�������4���	 �/������������ ��'������	�	�.��� 

3. �*��	�	����������������������'�� 4 '&������ )*�	�	 180 ��� �	��
�� 
60 ��� ���������7��	�.������)7�#�����" 

4. 	*����
����%#�������4��
�4�2���	�	�.���'��)������� ��'��� I-#
="&%="A9I2;V7�� P3�I4#43� 

5. 	*����
����
�����	���#�&�#�7�����
�����4� (Try Out) �&�	&�$,�8�
#��22�'�� �����

��&
��43&I$������8 
����
���
	��4��
�5	5�
�����	�
$�/���4���' )*�	�	 
30 �	 ����	*���'��)������		 

6. 	*������		
��%������������"������
�����
 (p) ����*�	�))*��	� (r) 5�

�&���������
�����������
�����
 (p) .20 - .80 �������*�	�))*��	� '&.��'� .20 �,.	%# ���%���&�
������
��%��'����!A" )*�	�	 90 ��� �����#+	�	�.����� 30 ��� �
�5	5�
�����	�
$���
�7#��!"#��������� 30 ��� ���������
�����
 (p) '&.��'� 0.29 � 0.74 ����*�	�))*��	� (r) 
'&.��'� 0.27 � 0.70 ���#��������������������	�
$�	����4���	���.��'�	 30 ��� ���������

�����
 (p) '&.��'� 0.29 � 0.77 ����*�	�))*��	� (r) '&.��'� 0.21-0.82 ���5#��������/���'��"
�������4���	 30 ��� ���������
�����
 (p) '&.��'� 0.26 � 0.77 ����*�	�))*��	� (r) '&.��'� 0.25 
� 0.81 
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7. 	*�������
���&�
&.���� %#����������4����&�	������
����5�
�4���'� 
Kuder Rechardson-20 (-;*4 ?�,,1I-#8&9Pe� ?�,,1, 2538: 197�198) 5�
�'����	��
 ��
�������
�����
 ����*�	�))*��	� �����������4����&�	�&�	�. �
�5	5�
�����	�
$����7#��!"
#��������� ����������4����&�	 0.80 ���#��������������������	�
$�	����4���	���.��'�	   
��������� �4����&�	 0.77 5#��������/���'��"�������4���	 ����������4����&�	 0.86  
  

2.3 ��0������&��"����4����+$�+�)�)��������� 
      �&.	'�	������������&�����/,�/��)�	������
	 ������*��	�	����&�	�. 

1. $,�8���9�������������&�����/,�/��)�	������
	����*��	������*� �� 
2.  �*��	�	������������&�����/,�/��)�	������
	 5�
��������#+	 2 '�	   

'�	
�� 1 �#+	������ ��������
&��%#������'�������� �� �#+	����������
��� (Check 
list)   '�	
�� 2 ����&�����/,�/��)�	������
	���	��������
��	�
��"�	�' �#+	�����'�����	
#����!��� (Rating scale) 5 ���&����������"
 (Likert) )*�	�	 20 ��� ����!A"���������		
�&�	�. 

 

������/,�/��)�	���&����
���7� ��������		�
���&� 5 
������/,�/��)�	���&����  ��������		�
���&� 4 
������/,�/��)�	���&�#�	���� ��������		�
���&� 3 
������/,�/��)�	���&�	��
  ��������		�
���&� 2 
������/,�/��)�	���&�	��
���  ��������		�
���&� 1 
 

 5�
���������!A"����#��������
����<���
�	���/�)��!����&�����/,�/��) 
 �#+	�&�	�. 
  ����<���
 4.50 � 5.00  ������/,�/��)�	���&����
���7� 

����<���
 3.50 � 4.49  ������/,�/��)�	���&���� 
����<���
 2.50 � 3.49  ������/,�/��)�	���&�#�	����  
����<���
 1.50 � 2.49  ������/,�/��)�	���&�	��
 

����<���
 1.00 � 1.49  ������/,�/��)�	���&�	��
��� 
 

 5�

������<���
������&�����/,�/��)�	������
	'�����'�(�	 ����	���&���� ���  
3.50 �,.	%# 
  3. 	*�����&�����/,�/��)�	������
	5�
�4��
���
	���	��������
��	�
��"�	�'
%#�������4��
�4�2)*�	�	 5 �	 '��)������
���#�����	���	*���#�&�#�7����%� '���*��	�	*�
����	*�����������������  
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 2.4  �\
�����"���

2���&�	
���
�	���	�����������	������	���.�$��

�%"�'
�� '�/ 

1. 1B2C�"�,-#<8G,5<2GE,*2&%2�"?";�9I%%="#< (4<P"DE89 D8+GE:$;:42�"*(6&, 
2. !(6�"e�RP"9?";�9PAe? %&�(+GEP*"="#< (4789%+<"G,4JK�4<P"D87K�,

8(4<+8"Q<4W� ?";�9I%%="#< (4%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 63�4*4 2 $A5 PD8 I%%="#< (4
5;�4<4DT8)�*($�<+PR4R-,G?�"?4<+1<!DE8$G*(� I-#I%%="#< (45;�4<+PR4R-,G2�"1B2C� R5,:$;
I%%?8%@� +GE G-&2Ce#I%% ��"�?K*4="# �ePK� (Rating Scale) 5 "#5&% R5,23�)45
P*� ) �,789P#I44�&*<-D82:4I%%="#< (4:4I�K-#7;85&94GT 
     P#I44  5 ) �,@B9  GPAe.�!"#5&%5G �2 
    P#I44  4 ) �,@B9  GPAe.�!"#5&%5G 
     P#I44  3 ) �,@B9  GPAe.�!"#5&%=�42-�9 
     P#I44  2 ) �,@B9 �;89="&%="A9 
     P#I44  1 ) �,@B9 :$;V KV5; 

3. 43�I%%="#< (4+GEJO;*(6&,?";�97BT4V=:);="#S�4I-#2"" 2�"+GEP*%PA 2�"*(6&,
�"*6?8% <!DE8="&%="A9I2;V7 

4. 43�I%%="#< (4+GE="&%="A9I2;V7I-;*V=:);JO;<$GE,*$�'63�4*4 7 P4 ="#< (4
PAe.�!<4DT8)�*($�<+PR4R-,G?�"?4<+1<!DE8$G*(� I-#%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 

5. 43�J-6�22�"="#< (4 �!(6�"e�)�PK�<�-GE, <!DE8:$;<=>4<2e�Q:42�"="#< (4
PAe.�!789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� R5,:$;<2e�Q:42�"I=-P*� ) �, 5&94GT (%A'$      
1"G?#8�5 2535: 24)  
  ���		�<���
 4.50-5.00 ���
������� �
���
	���7!3�/�	���&������ 
  ���		�<���
 3.50-4.49 ���
������� �
���
	���7!3�/�	���&��� 
  ���		�<���
 2.50-3.49 ���
������� �
���
	���7!3�/�	���&�#�	���� 
  ���		�<���
 1.50-2.49 ���
������� �
���
	���7!3�/�	���&�/��4� 
  ���		�<���
 1.00-1.49 ���
������� �
���
	���7!3�/�	���&����#�&�#�7� 

J-2�"="#< (46�2JO;<$GE,*$�'  �;89 GPK��&T9I�K 3.50 7BT4V= cBE9@D8*K�%+<"G,4      
JK�4<P"D87K�,8(4<+8"Q<4W�PAe.�!8,OK:4"#5&%5G@B95G �2 
3. ��0�4����������4���"� ����������&��
� 

1. �*��	�'�������
	�	����#-��&'�������/���'��" 
������� �4����'����	�
��"�	�'%��
'���
&.�3�����
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2. #(�	��
$	&�$,�8���7��
����
��)����
	���	��������
��	�
��"�	�' �	�	*�������
	
�����	5�
�4���	�
��"�	�' ������#-��&�/&	9"�&������	 ���	&�$,�8������ ��� ��%��
��
%#�8!�
"������
��	���" '��������������
	�����	
���)���� 

3. �����7��
����
*����
�������	���
	 (Pretest) 5�
�4����
�������&�?
9�B

��������
	
�������)&
������,.	 

4. 
*����
����5�
�4��
���
	���	��������
��	�
��"�	�' 5�
�4���������
���/���'��"
���� LAN ��������

��&
��43&-$������8 :,������� �4����'���&���������
��	�
��"�	�'%�� 
5�

*����
������	 ��
��4��
�5	5�
�����	�
$�/���4���' )*�	�	 3 �	�.��� %����� ������
�
�5	5�
�����	�
$����7#��!"#���������, ���#��������������������	�
$�	����4���	
���.��'�	 ���5#��������/���'��"�������4���	 �	3�����
	
�� 1 #=���$,�8� 2551         
���
	�&#���"�� 1 �	�.��� )*�	�	 4 ��� ���� 3 4&��5�� ��� 3 �&#���" ���
&.�����#+	���� 9 
4&��5�� 

5. �����	&�$,�8����
	)���
���
	���	��������
��	�
��"�	�'���� ���
*����
������&�
���
	)�����
�����&����&�?
9�B
��������
	 

6. )��	&.	�*���)����/,�/��)�	������
	���	&�$,�8�
�����
	)���
���
	���	
��������
��	�
��"�	�'  
 

4. �����4�� ���"� ������ 
,�&��
� 
4.1 �5����
�0'"0	��� ������$��"�&%� 

1. )�PK�<�-GE, ( X ) (-;*4 ?�,,1 I-#8&9Pe� ?�,,1. 2538 : 59) 
2. )�PK�P*� <%GE,9<%4 ��"U�4 (S.D.) (-;*4 ?�,,1 I-#8&9Pe� ?�,,1. 

2538:64) 
 

   4.2 �5����
�0'"0	���$��<4(���������&�� 
                            1. )�PK�P*� ,�29K�, (p) I-#PK�83�4�663�I42 (r) 789I%%+5?8%*&5J-
?& j+S(k+�92�"<"G,4 R5,2�"*(<P"�#)Q6�2R="I2" ?3�<"W6"O=  
  2. )�PK�P*� <$DE8 &E4 789I%%+5?8%*&5J-?& j+S(k+�92�"<"G,4R5,:$;?O�"789 
Kuder Richardson Formula 20 (-;*4 ?�,,1 I-#8&9Pe� ?�,,1. 2538-168) 
 

  4.3 �5����
�0'"0	����:��
�&&<��T�	 
� �'�
���4��#��
��
�
����&�?
9�B
��������
	 5�
	*������		)�����
*�

���
�������	�����&����
	����������"����������'�'���5�
�4���'� t-test for dependent 
Samples 
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��
�  4 
����� ������$��"�&%� 

 
��/���34��
�0'"0	��� ������$��"�&%� 
 

   23�)45P*� ) �,789?&'-&2CeQ+GE:$;:42�"*(<P"�#)Q7;8 O-5&94GT 
    X     I+4  PK�<�-GE,789P#I44 
    S.D.  I+4 PK�<%GE,9<%4 ��"U�4 
    N      I+4 63�4*44&21B2C�2-AK �&*8,K�9 
    k       I+4 63�4*4789P#I44<�W   
    t     I+4 PK�?@(�(789P#I44 
     
����� ������$��"�&%� 
 2�"*(6&,P"&T94GT<=>42�"1B2C�J-2�"<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�7894&21B2C�"#5&%
="(''��"G  )�*(+,�-&,"�$.&/1"G?#<2C R5,JO;*(6&,78<?48J-2�"*(6&, 5&94GT 
 ?K*4+GE 1 J-2�"="#< (4PAe.�!%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 
 ?K*4+GE 2 J-2�"*(<P"�#)Q<="G,%<+G,%J-?& j+S(k+�92�"<"G,4 
 ?K*4+GE 3 J-2�"1B2C�P*� !B9!8:67894&21B2C� 
 
�� 	�
� 1 �����2���&�	�<4(��
���
�	���	�����������	������	�� 

JO;*(6&,V5;43�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($�<+PR4R-,G?�"?4<+1<!DE8$G*(�         
:);JO;<$GE,*$�'5;�4<4DT8)� 63�4*4  5 +K�4 +3�2�"="#< (4<4DT8)�<"DE89 <+PR4R-,G?�"?4<+1I-#
8A=2"eQ="#28%"K*  2�"="# *-J-7;8 O-I-#7;8?4<+1:42�":$;9�4<%DT89�;4 R="I2" 
P8 !(*<�8"QI-#2�":$;9�4 I-#:);JO;<$GE,*$�'5;�4?DE8<+PR4R-,G+�92�"1B2C� 63�4*4 7 +K�4 
="#< (4PAe.�!789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� J-2�"="#< (4 5&9��"�9 1-4 
  
��"�9 1 J-2�"="#< (4PAe.�!%+<"G,4JK�4<P"D87K�,JK�4<P"D87K�,8(4<+8"Q<4W�P"&T9+GE 1   
     789JO;<$GE,*$�'5;�4<4DT8)�63�4*4 3 +K�4 
 

������2���&�	 
Χ  S.D. 

"#5&%
PAe.�! 

1. ���������6	6��
����	��*����<2��4�2����
�� & 4.16 0.73 :
 
      1.1 P*� @O2�;89I-#$&5<64789<4DT8)� 4.33 0.57 5G 
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��"�9 1 (�K8) 
 

������2���&�	 
Χ  S.D. 

"#5&%
PAe.�! 

      1.2 <4DT8)�<) �#? 2&% GP*� +&4? &, 4.00 1.00 5G 
      1.3 2�"-3�5&%7&T47892�"43�<?48<4DT8)� 4.00 1.00 5G 
      1.4 P*� P"8%P-A 789<4DT8)�<) �#?     
            2&%<*-�+GE6&52�"<"G,42�"?84      4.00 1.00 5G 
      1.5. P*� ?85P-;892&%*&�@A="#?9PQ2�"<"G,4"O; 4.33 0.57 5G 
      1.6 P*� <) �#? :42�"43� �:$;:42�"<"G,4    
           JK�4<P"D87K�,8(4<+8"Q<4W� 4.33 0.57 5G 
2. ���������2��& ����"�&%�����"��	��*0	���0'"       
    ��	�
�S���"	 

 
4.44 

 
0.59 

 
:
 

      2.1 P*� @O2�;89I-#$&5<64789<4DT8)� 4.67 0.57 5G �2 
      2.2 <4DT8)�<) �#? 2&% GP*� +&4? &, 4.33 1.15 5G 
      2.3 2�"-3�5&%7&T47892�"43�<?48<4DT8)� 4.33 0.57 5G 
      2.4 P*� P"8%P-A 789<4DT8)�<) �#?     
            2&%<*-�+GE6&52�"<"G,42�"?84 4.67 0.57 5G �2 
      2.5. P*� ?85P-;892&%*&�@A="#?9PQ2�"<"G,4"O; 4.33 0.57 5G 
      2.6 P*� <) �#? :42�"43� �:$;:42�"<"G,4    
           JK�4<P"D87K�,8(4<+8"Q<4W� 4.33 0.57 5G 
3. ������62����&��&�� �����������0'"��	 4.31 0.60 :
 
      3.1 P*� @O2�;89I-#$&5<64789<4DT8)� 4.33 0.57 5G 
      3.2 <4DT8)�<) �#? 2&% GP*� +&4? &, 4.00 1.00 5G 
      3.3 2�"-3�5&%7&T47892�"43�<?48<4DT8)� 4.33 0.57 5G 
      3.4 P*� P"8%P-A 789<4DT8)�<) �#?     
            2&%<*-�+GE6&52�"<"G,42�"?84 4.33 0.57 5G 
      3.5. P*� ?85P-;892&%*&�@A="#?9PQ2�"<"G,4"O; 4.33 0.57 5G 
      3.6 P*� <) �#? :42�"43� �:$;:42�"<"G,4    
           JK�4<P"D87K�,8(4<+8"Q<4W� 4.67 0.57 5G �2 

 

����_�
��� & 4.31 0.60 :
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6�2��"�9 1 J-2�"="#< (4PAe.�!789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($�
<+PR4R-,G?�"?4<+1<!DE8$G*(� 6�2JO;<$GE,*$�'5;�4<4DT8)� P"&T9+GE 1  GP*� <)W4*K� %+<"G,4JK�4
<P"D87K�,8(4<+8"Q<4W� R5,"*  GPAe.�!8,OK:4"#5&%5G R5, GPAe.�!789I�K-#"�,2�"5&94GT <"DE89 
<+PR4R-,G?�"?4<+1I-#8A=2"eQ="#28%"K*  <"DE892�"="# *-J-7;8 O-I-#7;8?4<+1:42�":$;
9�4<%DT89�;4 I-#<"DE89R="I2" P8 !(*<�8"QI-#2�":$;9�4  G"#5&%PAe.�!5G < DE8!(6�"e�:4I�K
-#"�,-#<8G,5 G7;8,2<*;4 PD8 <"DE892�"="# *-J-7;8 O-I-#7;8?4<+1:42�":$;9�4<%DT89�;4  G
P*� @O2�;89I-#$&5<64789<4DT8)� I-# GP*� P"8%P-A 789<4DT8)�<) �#? 2&%<*-�+GE6&52�"
<"G,42�"?84 I-#<"DE89R="I2" P8 !(*<�8"QI-#2�":$;9�4  GP*� <) �#? :42�"43� �:$;:4
2�"<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�  G"#5&%PAe.�!5G �2 

4826�24GTJO;<$GE,*$�'V5;<?48I4#I-#:);JO;*(6&,V5;="&%="A9 R5,P*"<!(E "O=.�!="#28%
I-# G2�",2�&*8,K�9 <!DE8:);?� �"@<7;�:6V5;$&5<64,(E97BT4  
 
��"�9 2 J-2�"="#< (4PAe.�!%+<"G,4JK�4<P"D87K�,JK�4<P"D87K�,8(4<+8"Q<4W�P"&T9+GE 2  
    789JO;<$GE,*$�'5;�4<4DT8)�63�4*4 5 +K�4 
 

������2���&�	 
Χ  S.D. 

"#5&%
PAe.�! 

1. ���������6	6��
����	��*����<2��4�2����
�� & 4.70 0.25 :
&�� 
      1.1 P*� @O2�;89I-#$&5<64789<4DT8)� 4.40 0.54 5G 
      1.2 <4DT8)�<) �#? 2&% GP*� +&4? &, 4.80 0.44 5G �2 
      1.3 2�"-3�5&%7&T47892�"43�<?48<4DT8)� 4.60 0.54 5G �2 
      1.4 P*� P"8%P-A 789<4DT8)�<) �#?              
           2&%<*-�+GE6&52�"<"G,42�"?84 4.60 0.54 5G �2 
      1.5. P*� ?85P-;892&%*&�@A="#?9PQ2�"<"G,4"O; 4.80 0.44 5G �2 
      1.6 P*� <) �#? :42�"43� �:$;:42�"<"G,4    
           JK�4<P"D87K�,8(4<+8"Q<4W� 5.00 0.00 5G �2 
2. ���������2��& ����"�&%�����"��	��*0	���0'"     
    ��	�
�S���"	 4.80 0.22 :
&�� 
      2.1 P*� @O2�;89I-#$&5<64789<4DT8)� 4.60 0.54 5G �2 
      2.2 <4DT8)�<) �#? 2&% GP*� +&4? &, 4.80 0.44 5G �2 
      2.3 2�"-3�5&%7&T47892�"43�<?48<4DT8)� 5.00 0.00 5G �2 
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��"�9 2 (�K8) 
 

������2���&�	 
Χ  S.D. 

"#5&%
PAe.�! 

      2.4 P*� P"8%P-A 789<4DT8)�<) �#?  
            2&%<*-�+GE6&52�"<"G,42�"?84 

 
4.60 

 
0.54 

 
5G �2 

      2.5. P*� ?85P-;892&%*&�@A="#?9PQ2�"<"G,4"O; 4.80 0.44 5G �2 
      2.6 P*� <) �#? :42�"43� �:$;:42�"<"G,4    
           JK�4<P"D87K�,8(4<+8"Q<4W� 5.00 0.00 5G �2 
3. ������62����&��&�� �����������0'"��	 4.76 0.25 :
&�� 
      3.1 P*� @O2�;89I-#$&5<64789<4DT8)� 4.60 0.54 5G �2 
      3.2 <4DT8)�<) �#? 2&% GP*� +&4? &, 4.80 0.44 5G �2 
      3.3 2�"-3�5&%7&T47892�"43�<?48<4DT8)� 4.80 0.44 5G �2 
      3.4 P*� P"8%P-A 789<4DT8)�<) �#?     
           2&%<*-�+GE6&52�"<"G,42�"?84 4.60 0.54 5G �2 
      3.5. P*� ?85P-;892&%*&�@A="#?9PQ2�"<"G,4"O; 4.80 0.44 5G �2 
      3.6 P*� <) �#? :42�"43� �:$;:42�"<"G,4 
           JK�4<P"D87K�,8(4<+8"Q<4W� 

 
5.00 

 
0.00 

 
5G �2 

����_�
��� & 4.75 0.23 :
&�� 
 
6�2��"�9 2 J-2�"="#< (4PAe.�!789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($�

<+PR4R-,G?�"?4<+1<!DE8$G*(� 6�2JO;<$GE,*$�'5;�4<4DT8)� P"&T9+GE 2  GP*� <)W4*K� %+<"G,4JK�4
<P"D87K�,8(4<+8"Q<4W� R5,"*  GPAe.�!8,OK:4"#5&%5G �2 R5, GPAe.�!789I�K-#"�,2�"5&94GT 
<"DE89 <+PR4R-,G?�"?4<+1I-#8A=2"eQ="#28%"K*  <"DE892�"="# *-J-7;8 O-I-#7;8?4<+1:4
2�":$;9�4<%DT89�;4 I-#<"DE89R="I2" P8 !(*<�8"QI-#2�":$;9�4  G"#5&%PAe.�!5G �2 < DE8
!(6�"e�:4I�K-#"�,-#<8G,5 G7;8,2<*;4PD8 <"DE89 <+PR4R-,G?�"?4<+1I-#8A=2"eQ="#28%"K*  
 GP*� @O2�;89I-#$&5<64789<4DT8)�  GPAe.�!"#5&%5G   
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��"�9 3 J-2�"="#< (4PAe.�!%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� P"&T9+GE 1  
     *($�<+PR4R-,G?�"?4<+1<!DE8$G*(� 789JO;<$GE,*$�'5;�4<+PR4R-,G+�92�"1B2C�  
     63�4*4 5 +K�4 
 

������2���&�	 Χ  S.D. ��:�
�<4(�� 

1. ���34��.���/���
���
�	���	�����������	������	�� 3.52 0.58 2�	���� 
   1.1 JO;<"G,4?� �"@<"G,25O<4DT8)��� P*� ?#5*2789JO;<"G,4 4.00 0.00 5G 
   1.2  G2�"43�<?48<4DT8)�R5,:$;?DE8 &-�( G<5G, <!DE8:);<2(5P*�  
         P9+4 :42�"<"G,4"O; 

 
3.40 

 
0.89 

 
=�42-�9 

   1.3 2�"43�<?48<4DT8)�+GEV K<=>4<$(9<?;4�"9 (Linear) 3.60 0.54 5G 
   1.4 2�"<=m5R82�?:);JO;<"G,4 G2�"R�;�8%2&%<4DT8)� 3.20 0.83 =�42-�9 
   1.5 JO;<"G,4 GR82�?=/(?& !&4SQ2&%P"OJO;?84V5; 3.40 0.89 =�42-�9 

2. ����2����
���
���
�	���	�����������	������	�� 3.30 1.07 2�	���� 
   2.1 <*W%<!6I"2789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 5B95O5:);  
        JO;<"G,4?4:6<7;�<"G,4 

 
3.40 

 
0.89 

 
=�42-�9 

   2.2 7;8I4#43�*(SG2�":$;%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�  GP*�  
         $&5<64 <7;�:69K�, 

 
3.40 

 
1.14 

 
=�42-�9 

   2.3 $DE8)4K*,9�4+GE"&%J(5$8% )"D8JO;6&5+3� 8,OK:4�3�I)4K9+GE 
         <) �#?  

 
3.60 

 
1.14 

 
5G 

2.4  G*&4+GEI-#<*-�I?592�"="&%="A9P"&T9-K�?A5 8,OK:4�3�I)4K9+GE   
       $&5<64 

 
2.80 

 
1.30 

 
=�42-�9 

2.5  G"#%%2�"4&%63�4*4 (<P�4Q<�8"Q : counter) <!DE84&%63�4*4 
      JO;<7;�<"G,4 

 
3.00 

 
1.58 

 
=�42-�9 

2.6  G<*W%<!6?4&%?4A42�"<"G,4 +GEJO;<"G,4?� �"@<7;�1B2C�)"D8
<"G,4"O;V5; 

 
3.60 

 
0.89 

 
5G 

3. �����:����������0	
���
�	���	��������� 3.90 0.74 :
 
   3.1  GV="CeG,Q8(<-W2+"84(2?Q (E-mail) +GEJO;<"G,4?� �"@�(5�K82&% 
         JO;?84V5; 

 
4.00 

 
0.70 

 
5G 

3.2  G2"#5�47K�* (Web board) :);JO;<"G,4I-2<=-GE,4 
      P*� P(5<)W4 7K�*?�" I-#P*� "O; "#)*K�9JO;<"G,4  

         5;*,2&4<89 I-#"#)*K�9JO;<"G,42&%JO;?84V5; 

 
 

3.80 

 
 

0.83 

 
 
5G 

4. ���!�:�	�S�$�������	.���	��	�S�$�0	
���
�	 3.75 0.91 :
 
   4.1 2�"6&5-3�5&%<4DT8)�  G2�"<"G,9-3�5&%6�29K�,V=)�,�2 3.80 0.83 5G 
   4.2 <4DT8)� GP*� <) �#? 2&%"#5&%789JO;<"G,4 3.80 0.83 5G 
   4.3  G2�"<$DE8 R,9 (LINK) V=?OK<4DT8)�:4<*W%Vc�Q8DE4<!DE8:); 
        JO;<"G,4 GR82�?P;4P*;�<!(E <�(  

 
3.40 

 
1.14 

 
=�42-�9 
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��9"�9  3 (�K8) 
 

������2���&�	 Χ  S.D. ��:�
�<4(�� 

   4.4 2�"43�<?48<4DT8)� GP*� <) �#? :);JO;<"G,4?� �"@1B2C�   
          5;*,�4<89V5; 

 
3.80 

 
0.83 

 
5G 

   4.5  <4DT8)� GP*� @O2�;89 I-# G2�"8;�98(9+GE �789<4DT8)� 3.80 1.09 5G 
   4.6 2�"43�<?48<4DT8)�:4%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�   
          ?85P-;892&%!"#"�$%&''&�(2�"1B2C�I)K9$��(  !.1. 2542  
          :45;�42�"6&52�"<"G,4"O;�;89!&F4�JO;<"G,4:);<�W 1&2,.�! 

 
 

3.80 

 
 

0.44 

 
 
5G 

   4.7 2�"6&52�"<"G,4"O;5;*,%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�  
          ?85P-;892&%!"#"�$%&''&�(2�"1B2C�I)K9$��(  !.1. 2542  
          +GE<4;4JO;<"G,4?3�P&'+GE?A5 

 
 

3.80 

 
 

1.09 

 
 
5G 

     4.8 2�"6&52�"<"G,4"O;5;*,%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�      
          ?85P-;892&%!"#"�$%&''&�(2�"1B2C�I)K9$��(!.1. 2542  
           ��"� 66 "��������	
����
��������������������	���� 
            ������" 

 
 
 

3.80 

 
 
 

1.09 

 
 
 
5G 

5. �

bc�$�:$����

�:��
0	
���
�	���	���������d 3.40 0.65 2�	���� 
     5.1  G2�"6&5I%%_`2)&5:);JO;<"G,4V5;_`2=/(%&�(8,K�9<!G,9!8  
           I-# <) �#?  

 
3.60 

 
0.54 

 
5G 

     5.2  GI%%+5?8%:);JO;<"G,4V5;_`2+3�)-�2)-�,"O=I%%8,K�9 
          <!G,9!8 I-#<) �#?  

 
3.20 

 
0.83 

 
=�42-�9 

6. �������

� �
1e��
���
�	���	�����������	������	�� 3.62 0.56 :
 
     6.1 2�"882I%%RP"9?";�9789<*W%Vc�Q G2�"J? J?�4"#)*K�9   
           RP"9?";�9I%%<"G,9-3�5&% RP"9?";�9I%%-3�5&%7&T4 I-#I%%  
           :,I 9 A  V5;8,K�9<) �#?  

 
 

3.60 

 
 

0.54 

 
 
5G 

      6.2 RP"9?";�9789<*W%Vc�Q GP*� ?#5*2�K82�"<7;�<"G,4 3.40 0.54 =�42-�9 
      6.3  2�"<$DE8 R,9<4DT8)� GP*� ?#5*2�K82�"<"G,4 3.80 0.44 5G 

6.4 2�"882I%%?K*443�+�9 :4"O=I%%< 4O <!DE8:);JO;<"G,4 
       ?� �"@<7;�<"G,4V5;?#5*2 

 
3.60 

 
0.89 

 
5G 

      6.5  2�"882I%%<*W%Vc�Q+GE<"G,%9K�, ,D5),AK4 V K"2"A9"&9  3.80 0.44 5G 
6.6 JO;<"G,4 G8(?"#:42�"<7;�@B9<4DT8)� )"D8?�"?4<+1 

            :4%+<"G,4 
 

3.80 
 

1.09 
 
5G 

6.7 2�":$;< 4O :4-&2Ce#<L"  +3�:);JO;<"G,4<$DE8 R,9  
     V=,&9I)-K97;8 O- I-#2-&%?OK%+<"G,4V5;9K�,I-#?#5*2 

 
3.40 

 
0.54 

 
=�42-�9 

7. �������

�����*	� 3.54 0.65 :
 
       7.1  G2�"I%K9?K*4�K�9 d 789<*W%<!6882<=>4?K*4 d +GE$&5<64 
            <) �#?  9K�,�K82�"+3�P*� <7;�:6789JO;<"G,4 
 

 
3.60 

 
0.54 

 
5G 
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��9"�9 3 (�K8) 
 

������2���&�	 Χ  S.D. ��:�
�<4(�� 

       7.2 2�":$;$DE8)&*7;88,OK5;�4%4789)4;�68 <4DT8)�8,OK�"92-�9  
             I-#=Ag P*%PA 8,OK5;�4-K�9 +3�:);JO;<"G,4<7;�:6V5;9K�,   
             ?85P-;892&%S"" $��(7892�"8K�4 

 
 

3.60 

 
 

0.54 

 
 
5G 

      7.3  G2�"882I%%+GE$&5<64I-#? E3�<? 8789<*W%<!6  
             V K2K8:);<2(5P*� ?&%?&4789=Ag �K�9 d 

 
3.60 

 
0.83 

 
5G 

      7.4 2�":$;I@%?G2&%7;8P*� +GE<=>4)&*7;8 +3�:);%+<"G,4 
            4K�?4:6 �27BT4 

 
3.20 

 
0.83 

 
5G 

      7.5 74�5789�&*!( !Q9K�,�K82�"8K�4  G2�"<4;47;8P*�  
            +GE?3�P&'5;*,?G+GEI�2�K�9 

 
3.80 

 
1.09 

 
5G 

      7.6 7;8P*� I�K-#)4;� GP*� ,�*<) �#?  V K,�* �2<2(4V= 3.40 0.89 =�42-�9 
      7.7 2�":$;?G!DT4)-&9I-#?G�&*8&2C"  GP*� �&52&4 (Contrast)  
            8,K�9<) �#?  V K"#P�,<PD89�K8?�,�� 

 
3.60 

 
1.14 

 
5G 

8. ���0'"���	��!%�0!�%"��
�	 368 0.90 :
 
      8.1 )4;�68?� �"@5B95O5P*� ?4:6789JO;<"G,4 3.40 1.14 =�42-�9 
      8.2 2�":$;?G<4;47;8P*� +GE?3�P&' +3�:);JO;<"G,4?4:6 �27BT4 3.50 0.83 5G 
      8.3  G2�"I%K9,K8,<4DT8)�882<=>4<*W%<!6,K8, d I-#43�<?48 
            +G-#)&*7;8 +3�:);JO;<"G,4<2(5P*� "O;?B28,�2�(5�� %+<"G,4 

 
3.80 

 
0.83 

 
5G 

      8.4  G2�":$;2"�LLm2 .�!@K�, .�!*�5 V5;8,K�9<) �#?  I-# 
             5B95O5P*� ?4:6789JO;<"G,4 

 
3.80 

 
0.83 

 
5G 

      8.5 2�":?K89PQ="#28%:4<*W%<!6 +&T97;8P*�  "O=.�! I-# 
           89PQ="#28%8DE4 d  GP*� <) �#?  

 
3.60 

 
1.14 

 
5G 

����_�
��� & 3.58 0.72 :
 

 
6�2��"�9 3 J-2�"="#< (4PAe.�!789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($�

<+PR4R-,G?�"?4<+1<!DE8$G*(�  6�2JO;<$GE,*$�'5;�4?DE8<+PR4R-,G+�92�"1B2C� P"&T9+GE 1             
 GP*� <)W4*K� %+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� R5,"*  GPAe.�!8,OK:4"#5&%5G R5, GPAe.�!
789I�K-#"�,2�"5&94GT 5;�42�"�(5�K8?DE8?�":4%+<"G,4JK�4<P"D87K�, 5;�42�"6&5<4DT8)�I-#2�"
43�<?48<4DT8)�:4%+<"G,4 5;�42�"2�"882I%%<*W%Vc�Q%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 5;�4
2�"882I%%+�9+&14# I-#5;�42�":$;<+P4(P6O9:6JO;<"G,4  GPAe.�!"#5&%5G I-#5;�4-&2Ce#
?3�P&'789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�  5;�489PQ="#28%789%+<"G,4JK�4<P"D87K�,
8(4<+8"Q<4W� I-#5;�4I%%_`2)&5)"D8I%%+5?8%:4%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�  GPAe.�!
"#5&%=�42-�9 
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4826�24GTJO;<$GE,*$�'V5;<?48I4# *K�P*"<!(E ?DE8 &-�( G<5G,<7;�V=:4%+<"G,4 <$K4 VDO 
I2;V7< 4O789%+<"G,4:);P9+GE <!DE8?#5*2:42�"<$DE8 R,97;8 O- I)-K9P;4P*;�<!(E :);I%K9="#<.+
789*&�@A="#?9PQ789I�K-#)&*7;8 :); G2�"8;�98(9I)-K9+GE �:);$&5<64 I%%_`2 I%%+5?8% P*" G
)-�2)-�,"O=I%% <$K4 @� I4*P(5)-&96�2<"G,4%+<"G,4I-;* <!(E .�!<P-DE84V)*="#28% <!DE8
P*� 4K�?4:6789%+<"G,4 I2;V7=Ag P3�?&E9:);:$;2�"V5;? %O"eQ+A2=Ag  I-#="&%?G�&*8&2C"  
 
��"�9 4 J-2�"="#< (4PAe.�!%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�P"&T9+GE 2  
    *($�<+PR4R-,G?�"?4<+1<!DE8$G*(� 789JO;<$GE,*$�'5;�4<+PR4R-,G+�92�"1B2C�  
    63�4*4 7 +K�4 
 

������2���&�	 Χ  S.D. ��:�
�<4(�� 

1. ���34��.���/���
���
�	���	�����������	������	�� 4.22 0.39 :
 
   1.1 JO;<"G,4?� �"@<"G,25O<4DT8)��� P*� ?#5*2789JO;<"G,4 4.57 0.53 5G �2 
   1.2  G2�"43�<?48<4DT8)�R5,:$;?DE8 &-�( G<5G, <!DE8:);<2(5P*�  
         P9+4 :42�"<"G,4"O; 

 
4.14 

 
0.69 

 
5G 

   1.3 2�"43�<?48<4DT8)�+GEV K<=>4<$(9<?;4�"9 (Linear) 4.00 0.00 5G 
   1.4 2�"<=m5R82�?:);JO;<"G,4 G2�"R�;�8%2&%<4DT8)� 4.14 0.37 5G 
   1.5 JO;<"G,4 GR82�?=/(?& !&4SQ2&%P"OJO;?84V5; 4.29 0.95 5G 
2. ����2����
���
���
�	���	�����������	������	�� 4.64 0.31 :
&�� 
   2.1 <*W%<!6I"2789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 5B95O5:);  
        JO;<"G,4?4:6<7;�<"G,4 

 
4.71 

 
0.48 

 
5G �2 

   2.2 7;8I4#43�*(SG2�":$;%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�  GP*�  
         $&5<64 <7;�:69K�, 

 
4.86 

 
0.37 

 
5G �2 

   2.3 $DE8)4K*,9�4+GE"&%J(5$8% )"D8JO;6&5+3� 8,OK:4�3�I)4K9+GE 
         <) �#?  

 
4.71 

 
0.53 

 
5G �2 

2.7  G*&4+GEI-#<*-�I?592�"="&%="A9P"&T9-K�?A5 8,OK:4�3�I)4K9+GE   
       $&5<64 

 
4.57 

 
0.53 

 
5G �2 

2.8  G"#%%2�"4&%63�4*4 (<P�4Q<�8"Q : counter) <!DE84&%63�4*4 
      JO;<7;�<"G,4 

 
4.57 

 
0.53 

 
5G �2 

2.9  G<*W%<!6?4&%?4A42�"<"G,4 +GEJO;<"G,4?� �"@<7;�1B2C�)"D8
<"G,4"O;V5; 

 
4.43 

 
0.53 

 
5G 

3. �����:����������0	
���
�	���	��������� 4.79 0.27 :
&�� 
   3.1  GV="CeG,Q8(<-W2+"84(2?Q (E-mail) +GEJO;<"G,4?� �"@�(5�K82&% 
         JO;?84V5; 
 

 
4.86 

 
0.37 

 
5G �2 
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��9"�9 4 (�K8) 
 

������2���&�	 Χ  S.D. ��:�
�<4(�� 

    3.2  G2"#5�47K�* (Web board) :);JO;<"G,4I-2<=-GE,4 
      P*� P(5<)W4 7K�*?�" I-#P*� "O; "#)*K�9JO;<"G,4  

         5;*,2&4<89 I-#"#)*K�9JO;<"G,42&%JO;?84V5; 

 
 

4.71 

 
 

0.48 

 
 

5G �2 
4. ���!�:�	�S�$�������	.���	��	�S�$�0	
���
�	 4.71 0.37 :
&�� 
     4.1 2�"6&5-3�5&%<4DT8)�  G2�"<"G,9-3�5&%6�29K�,V=)�,�2 4.71 0.48 5G �2 
     4.2 <4DT8)� GP*� <) �#? 2&%"#5&%789JO;<"G,4 4.71 0.48 5G �2 
     4.3  G2�"<$DE8 R,9 (LINK) V=?OK<4DT8)�:4<*W%Vc�Q8DE4<!DE8:); 
          JO;<"G,4 GR82�?P;4P*;�<!(E <�(  

 
4.71 

 
0.48 

 
5G �2 

     4.4 2�"43�<?48<4DT8)� GP*� <) �#? :);JO;<"G,4?� �"@1B2C�   
          5;*,�4<89V5; 

 
5.00 

 
0.00 

 
5G �2 

     4.5  <4DT8)� GP*� @O2�;89 I-# G2�"8;�98(9+GE �789<4DT8)� 4.71 0.48 5G �2 
     4.6 2�"43�<?48<4DT8)�:4%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�   
          ?85P-;892&%!"#"�$%&''&�(2�"1B2C�I)K9$��(  !.1. 2542  
          :45;�42�"6&52�"<"G,4"O;�;89!&F4�JO;<"G,4:);<�W 1&2,.�! 

 
 

4.57 

 
 

0.78 

 
 

5G �2 
     4.7 2�"6&52�"<"G,4"O;5;*,%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�  
          ?85P-;892&%!"#"�$%&''&�(2�"1B2C�I)K9$��(  !.1. 2542  
          +GE<4;4JO;<"G,4?3�P&'+GE?A5 

 
 

4.57 

 
 

0.78 

 
 

5G �2 
    4.8 2�"6&52�"<"G,4"O;5;*,%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�      
          ?85P-;892&%!"#"�$%&''&�(2�"1B2C�I)K9$��(!.1. 2542  
           ��"� 66 "��������	
����
��������������������	���� 
            ������" 

 
 
 

4.71 

 
 
 

0.78 

 
 
 

5G �2 
5. �

bc�$�:$����

�:��
0	
���
�	���	���������d 4.14 0.69 :
 
     5.1  G2�"6&5I%%_`2)&5:);JO;<"G,4V5;_`2=/(%&�(8,K�9<!G,9!8  
           I-# <) �#?  

 
4.29 

 
0.75 

 
5G 

     5.2  GI%%+5?8%:);JO;<"G,4V5;_`2+3�)-�2)-�,"O=I%%8,K�9 
          <!G,9!8 I-#<) �#?  

 
4.00 

 
0.81 

 
5G 

6. �������

� �
1e��
���
�	���	�����������	������	�� 4.55 0.46 :
&�� 
     6.1 2�"882I%%RP"9?";�9789<*W%Vc�Q G2�"J? J?�4"#)*K�9   
           RP"9?";�9I%%<"G,9-3�5&% RP"9?";�9I%%-3�5&%7&T4 I-#I%%  
           :,I 9 A  V5;8,K�9<) �#?  

 
 

4.43 

 
 

0.53 

 
 
5G 

      6.2 RP"9?";�9789<*W%Vc�Q GP*� ?#5*2�K82�"<7;�<"G,4 4.57 0.78 5G �2 
      6.3  2�"<$DE8 R,9<4DT8)� GP*� ?#5*2�K82�"<"G,4 4.57 0.48 5G �2 

6.4 2�"882I%%?K*443�+�9 :4"O=I%%< 4O <!DE8:);JO;<"G,4 
       ?� �"@<7;�<"G,4V5;?#5*2 

 
4.57 

 
0.78 

 
5G �2 
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��9"�9 4 (�K8) 
 

������2���&�	 Χ  S.D. ��:�
�<4(�� 

      6.5  2�"882I%%<*W%Vc�Q+GE<"G,%9K�, ,D5),AK4 V K"2"A9"&9  4.57 0.48 5G �2 
6.6 JO;<"G,4 G8(?"#:42�"<7;�@B9<4DT8)� )"D8?�"?4<+1 

            :4%+<"G,4 
 

4.71 
 

0.75 
 

5G �2 
6.7 2�":$;< 4O :4-&2Ce#<L"  +3�:);JO;<"G,4<$DE8 R,9  
     V=,&9I)-K97;8 O- I-#2-&%?OK%+<"G,4V5;9K�,I-#?#5*2 

 
4.57 

 
0.75 

 
5G �2 

7. �������

�����*	� 4.57 0.35 :
&�� 
       7.1  G2�"I%K9?K*4�K�9 d 789<*W%<!6882<=>4?K*4 d +GE$&5<64 
            <) �#?  9K�,�K82�"+3�P*� <7;�:6789JO;<"G,4 

 
4.57 

 
0.53 

 
5G �2 

       7.2 2�":$;$DE8)&*7;88,OK5;�4%4789)4;�68 <4DT8)�8,OK�"92-�9  
             I-#=Ag P*%PA 8,OK5;�4-K�9 +3�:);JO;<"G,4<7;�:6V5;9K�,   
             ?85P-;892&%S"" $��(7892�"8K�4 

 
 

4.71 

 
 

0.48 

 
 

5G �2 
      7.3  G2�"882I%%+GE$&5<64I-#? E3�<? 8789<*W%<!6  
             V K2K8:);<2(5P*� ?&%?&4789=Ag �K�9 d 

 
4.86 

 
0.37 

 
5G �2 

      7.4 2�":$;I@%?G2&%7;8P*� +GE<=>4)&*7;8 +3�:);%+<"G,4 
            4K�?4:6 �27BT4 

 
4.71 

 
0.48 

 
5G �2 

      7.5 74�5789�&*!( !Q9K�,�K82�"8K�4  G2�"<4;47;8P*�  
            +GE?3�P&'5;*,?G+GEI�2�K�9 

 
4.29 

 
0.75 

 
5G 

      7.6 7;8P*� I�K-#)4;� GP*� ,�*<) �#?  V K,�* �2<2(4V= 4.29 0.48 5G 
      7.7 2�":$;?G!DT4)-&9I-#?G�&*8&2C"  GP*� �&52&4 (Contrast)  
            8,K�9<) �#?  V K"#P�,<PD89�K8?�,�� 

 
4.29 

 
0.53 

 
5G 

8. ���0'"���	��!%�0!�%"��
�	 4.46 0.51 :
 
      8.1 )4;�68?� �"@5B95O5P*� ?4:6789JO;<"G,4 4.43 0.53 5G 
      8.2 2�":$;?G<4;47;8P*� +GE?3�P&' +3�:);JO;<"G,4?4:6 �27BT4 4.57 0.53 5G �2 
      8.3  G2�"I%K9,K8,<4DT8)�882<=>4<*W%<!6,K8, d I-#43�<?48 
            +G-#)&*7;8 +3�:);JO;<"G,4<2(5P*� "O;?B28,�2�(5�� %+<"G,4 

 
4.57 

 
0.53 

 
5G �2 

      8.4  G2�":$;2"�Lm2 .�!@K�, .�!*�5 V5;8,K�9<) �#?  I-# 
             5B95O5P*� ?4:6789JO;<"G,4 

 
4.29 

 
0.75 

 
5G 

      8.5 2�":?K89PQ="#28%:4<*W%<!6 +&T97;8P*�  "O=.�! I-# 
           89PQ="#28%8DE4 d  GP*� <) �#?  

 
4.43 

 
0.53 

 
5G 

����_�
��� & 4.54 0.32 :
&�� 
 

6�2��"�9 4 J-2�"="#< (4PAe.�!789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($�
<+PR4R-,G?�"?4<+1<!DE8$G*(�  6�2JO;<$GE,*$�'5;�4?DE8<+PR4R-,G+�92�"1B2C� P"&T9+GE 2           
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 GP*� <)W4*K� %+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� R5,"*  GPAe.�!8,OK:4"#5&%5G �2 R5, G
PAe.�!789I�K-#"�,2�"5&94GT 5;�489PQ="#28%789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 5;�4  
2�"�(5�K8?DE8?�":4%+<"G,4JK�4<P"D87K�, 5;�42�"6&5<4DT8)�I-#2�"43�<?48<4DT8)�:4%+<"G,4 
5;�42�"882I%%<*W%Vc�Q%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� I-#5;�42�"882I%%+�9+&14#      
 GPAe.�!"#5&%5G �2 5;�4-&2Ce#?3�P&'789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 5;�4I%%_`2)&5
)"D8I%%+5?8%:4%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� I-#5;�42�":$;<+P4(P6O9:6JO;<"G,4          
 GPAe.�!"#5&%5G 

 
�� 	�
� 2 ����� ������$��2�
�
��
�
����&[�\�]��������
�	 
 :42�"1B2C�J-2�"+5-89<=>42�"+5-89R5,:$;%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($� 
<+PR4R-,G?�"?4<+1<!DE8$G*(� 7894&21B2C�"#5&%="(''��"G  )�*(+,�-&,"�$.&/1"G?#<2C     
:4=f2�"1B2C� 2551 R5, GJO;<"G,4PD84&21B2C�?�7�*($� *(+,�2�"P8 !(*<�8"Q $&T4=f+GE 1 63�4*4 
40 P4 +3�2�"<"G,42�"?84:4 3 )4K*, PD8 )4K*,+GE 1 <+PR4R-,G?�"?4<+1I-#8A=2"eQ
="#28%"K*  )4K*,+GE 2 2�"="# *-J-7;8 O-I-#7;8?4<+1:42�":$;9�4<%DT89�;4 )4K*,+GE 3 
R="I2" P8 !(*<�8"QI-#2�":$;9�4 :$;<*-�53�<4(42�"+5-89 5 ?&=5�)Q I-;*43�P#I44:42�"
+3�I%%+5?8%2K84<"G,4 I-#)-&9<"G,4789JO;<"G,4  �1B2C�<="G,%<+G,% ="�2/J-5&9��"�9 5 
 
��"�9 5 <="G,%<+G,%J-?& j+S(k+�92�"<"G,4*($� <+PR4R-,G?�"?4<+1<!DE8$G*(� 
 

������ ����:��
 N k S.D. 
Χ  t 

2K84<"G,4 40 30 2.30 13.58 1. <+PR4R-,G?�"?4<+1I-#8A=2"eQ 
   ="#28%"K*  )-&9<"G,4 40 30 2.32 23.13 

24.77* 

2K84<"G,4 40 30 1.58 14.90 2. 2�"="# *-J-7;8 O-I-# 
   7;8?4<+1:42�":$;9�4<%DT89�;4 )-&9<"G,4 40 30 2.29 24.10 

25.93* 

2K84<"G,4 40 30 3.58 16.40 3. R="I2" P8 !(*<�8"Q 
    I-#2�":$;9�4 )-&9<"G,4 40 30 2.06 25.08 

12.71* 

2K84<"G,4 40 90 4.89 44.88 
� &�<�$	� ������
�	 

)-&9<"G,4 40 90 3.99 72.30 
30.47* 

 

 *  G4&,?3�P&'+�9?@(�(+GE"#5&% .05 
 6�2��"�9 5 I?59J-?& j+S(k+�92�"<"G,4R5,:$;%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($� 
<+PR4R-,G?�"?4<+1<!DE8$G*(� )-&9<"G,4?O92*K�2K84<"G,48,K�9 G4&,?3�P&'+�9?@(�(+GE"#5&% .05 
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�� 	�
� 3 �����*@�3�� �&�@���0!���	��*@�3��
�0'"
���
�	���	�����������	������	�� 
 6�22�"1B2C�J-2�"<"G,42�"?84JK�4<P"D87K�,8(4<+8"Q<4W� *($�<+PR4R-,G?�"?4<+1
<!DE8$G*(� 7894&21B2C�"#5&%="(''��"G  )�*(+,�-&,"�$.&/1"G?#<2C :45;�4P*� !B9!8:6      
+GEJO;<"G,4 G�K82�"<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($�<+PR4R-,G?�"?4<+1<!DE8$G*(� JO;*(6&,V5;
53�<4(42�"*&5P*� !B9!8:6R5,:$;I%%*&5P*� !B9!8:6+GEJO;*(6&,V5;!&F4�7BT42&%4&21B2C�"#5&%
="(''��"G  )�*(+,�-&,"�$.&/1"G?#<2C ?�7�*($� *(+,�2�"P8 !(*<�8"Q =f2�"1B2C� 2551 
63�4*4 40 P4 R5,53�<4(42�")-&96�2+GEJO;<"G,4V5;<"G,4646%+A2)4K*,2�"<"G,4I-;* 6�24&T4
JO;*(6&,V5;43�J-2�"+3�I%%*&5P*� !B9!8:6 �P3�4*e)�PK�<�-GE,I-#?K*4<%GE,9<%4 ��"U�4<=>4
"�,7;8 5&9��"�9+GE 6  
 
��"�9 6 J-2�"1B2C�P*� !B9!8:67894&21B2C�+GE<"G,4R5,:$;%+<"G,4JK�4<P"D87K�,  
    8(4<+8"Q<4W� *($� <+PR4R-,G?�"?4<+1<!DE8$G*(� 
 

������ 
Χ  S.D. 

��:�
 
� �&�@���0! 

1. <4DT8)�<) �#?  G2�"<4;47;8P*� :4?K*4?3�P&' 4.25 0.58  �2 
2. 2�"882I%%%+<"G,4:);:$;9K�, < 4OV K?&%?4 3.98 0.69  �2 
3. P*� ,�*789<4DT8)�I�K-#)4K*,/I�K-#�84<) �#?  4.15 0.66  �2 
4. 2�"882I%%)4;�68 GP*� ?*,9� <) �#?  4.10 0.63  �2 
5. .�!2"�Lm2?� �"@?DE8P*� ) �,I-# GP*� ?85P-;89 
   2&%<4DT8)� 

 
3.88 

 
0.72 

 
 �2 

6. %+<"G,4$K*,2"#�A;4:);8,�2<"G,4"O; <2(52�"<$DE8 R,9 
    P*� "O;<2K�2&%P*� "O;:) K 

 
4.28 

 
0.59 

 
 �2 

7.  G"#%%"&2C�P*� =-85.&,:42�"<7;�?OK%+<"G,4 4.30 0.64  �2 
8. 2�"I?59J-  GP*� <) �#?  ?� �"@:);7;8 O-V5;"*5<"W* 4.03 0.66  �2 
9. P*� ? %O"eQ789P3�$GTI69-*&�@A="#?9PQ789%+<"G,4 4.13 0.60  �2 
10. ?� �"@+%+*4%+<"G,4V5;?#5*2I-#9K�,7BT4 4.23 0.69  �2 
11. 2�"43�<?48%+<"G,4R5,.�!"* 4K�?4:6 4.20 0.60  �2 
12. P*� <) �#? 7898A=2"eQ?4&%?4A42�"<"G,4 <$K4 �(5�K8   
     JO;?84 2"#5�47K�* I)-K97;8 O- );89?4+4� <=>4�;4 

 
3.85 

 
0.66 

 
 �2 

13. <=m5R82�?:);JO;<"G,4�(5�K82&%JO;?84:); G=/(?& !&4SQ 
     "#)*K�9JO;<"G,42&%JO;?84 JO;?842&%JO;<"G,4 I-#JO;<"G,42&%?DE8 

 
4.10 

 
0.63 

 
 �2 

14. P*� ,�2-9K�,:42�"<7;�:$;2"#5�47K�*  (web board) 4.03 0.73  �2 
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��"�9 6 (�K8) 
 

������ 
Χ  S.D. 

��:�
 
� �&�@���0! 

15. P*� ? %O"eQ789<P"DE89$K*,P;4 (Search engine) 4.18 0.59  �2 
16. P*� ? %O"eQ789<4DT8)�:4%+<"G,4 4.38 0.58  �2 
17. P*� <) �#? 789I%%+5?8%:4%+<"G,4 4.28 0.64  �2 
18. P*� ? %O"eQ789"#%%2�":);P*� $K*,<)-D8:4%+<"G,4 4.15 0.66  �2 
19. P*� ?� �"@:42�"<$DE8 R,9<82?�".�,:4/482%+<"G,4 3.93 0.65  �2 
20. P*� !B9!8:6+GE G�K82�"<"G,4JK�4<P"D87K�, 
     8(4<+8"Q<4W�R5,.�!"*  

 
4.40 

 
0.59 

 
 �2 

����_�
��� & 4.14 0.30 &�� 
 
 

 6�2��"�9 6 !%*K� P*� !B9!8:67894&21B2C�+GE<"G,4R5,:$;%+<"G,4JK�4<P"D87K�,
8(4<+8"Q<4W�R5, GP*� !B9!8:68,OK:4"#5&% �2 
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��
�  5 
��<2�� �(�2����� ����"���	��	� 

 
 2�"*(6&,P"&T94GT   G6A5 AK9) �,<!DE8!&F4�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($� 
<+PR4R-,G?�"?4<+1<!DE8$G*(� :); GPAe.�!�� <2e�Q I-#<="G,%<+G,%J-?& j+S(k+�92�"<"G,4
I-#1B2C�P*� !B9!8:6:42�"<"G,4 R5,:$;%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� ?� �"@?"A= 
8.(="�,J-I-#7;8<?48I4# 5&94GT 
 
� �&&<��$&�������� �!�� 
 2�"*(6&,P"&T94GT<=>42�"*(6&,<$(9+5-89R5, G6A5 AK9) �, 5&94GT 

1. �/���/&0	��
���
	���	��������
��	�
��"�	�' ��
��4� �
�5	5�
�����	�
$�/���4���' 
������7!3�/'����!A"
���*��	� 

2. �/���$,�8����&�?
9�B
��������
	���	���
	�����&����
	���	&�$,�8�
�����
	)��
�
���
	���	��������
��	�
��"�	�' ��4� �
�5	5�
�����	�
$�/���4���'  

3. �/���$,�8�����/,�/��)�	������
	���	&�$,�8�
�����
	)���
���
	���	��������

��	�
��"�	�' ��4��
�5	5�
�����	�
$�/���4���' 
 
��������������������� 

1.  �������)&
)������ 	*�%#�4��	������
	�����	 ��4��
�5	5�
�����	�
$�/���4���' 
���	&�$,�8����&�#��22�'�� 

2. %���
���
	���	��������
��	�
��"�	�' ��4��
�5	5�
�����	�
$�/���4���' ���&�
#��22�'��
�����7!3�/ 

3. �#+	�	�
���	������
	�����	��4��
�5	5�
�����	�
$�/���4���' ���&�#��22�'�� 
4. �#+	������������	�
��)&�������
	�����	5�

,�������
	�#+	$�	
"�������4��
���

������
	%�����)&�$,�8���	�������
'	���  
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����������������� 
�� !���"� ������������� 
 �� !��� 
 #��4���
���4��	�����)&
��&.�	�. �#+		&�$,�8����&�#��22�'�� 3��#�'� �����

��&
 
��43&-$������8  
����
����
	���
	��4� �
�5	5�
�����	�
$�/���4���' 3�����
	
��  1             
#=���$,�8� 2551 )*�	�	 12 ������4� )*�	�		&�$,�8� 429 �	 

������������� 
 ��7��'&��
���
���4��	�����)&
��&.�	�. �#+		&�$,�8����&�#��22�'�� �����

��&
��43&-        
$������8 
����
����
	���
	��4� �
�5	5�
�����	�
$�/���4���' 3�����
	
�� 1 #=���$,�8� 2551 
%����)������7�������7�� (Cluster Random Sampling) ��)*�	�	 1 ������4� ���������4�
��

�������/���'��" )*�	�		&�$,�8� 40 �	 
 

�������&���
�0'"0	��� �!�� 
1. %+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($� <+PR4R-,G?�"?4<+1<!DE8$G*(� 
2. I%%="#< (45;�4PAe.�!789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�R5,JO;<$GE,*$�' 
3. I%%+5?8%*&5J-?& j+S(k+�92�"<"G,4 I-#I%%*&5P*� !B9!8:6:42�"<"G,4 
 

 �\
:.��	�	����:���������� 
� &�"�&%� 
 JO;*(6&,V5;53�<4(42�"�� 7&T4�84 5&94GT 
 1. 2�"?";�9%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� V5;="B2C�="#S�4P*%PA ="(''�
4(!4SQ I-#JK�42�"�"*6<4DT8)�6�2JO;<$GE,*$�'5;�4<4DT8)� 5;�4<+PR4R-,G+�92�"1B2C� <!DE8
�"*6?8%P*� @O2�;89 
 2. 43�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�:);JO;<$GE,*$�'5;�4<4DT8)� I-#JO;<$GE,*$�'
5;�4<+PR4R-,G2�"1B2C� ="#< (4P"&T9+GE 1 
 3. 43�%+<"G,4+GEV5;"&%2�"="#< (4V=="&%="A9I2;V7 �� 7;8<?48I4#789JO;<$GE,*$�' 
 4. 43�%+<"G,4+GEV5;"&%2�"="&%="A9I2;V7I-;* V=:);JO;<$GE,*$�'5;�4<4DT8)� I-#
JO;<$GE,*$�'5;�4<+PR4R-,G2�"1B2C� ="#< (4 P"&T9+GE 2 I-#I2;V7�� P3�<?48I4# 
 5. 43�%+<"G,4+GEJO;<$GE,*$�'="#< (4:);*K� GPAe.�!�� <2e�QV=+5-892&%2-AK 
�&*8,K�9�K8V= 
 6. )-&96�24&21B2C�2-AK �&*8,K�9 <"G,46%%+<"G,4I-;* 4&21B2C�+3�I%%*&5
J-?& j+S(k+�92�"<"G,4 I-#I%%*&5P*� !B9!8:6 +GEJO;*(6&,?";�97BT4 
 7. 43�J-2�"+5?8%V=+3�2�"*(<P"�#)Q7;8 O-�K8V= 
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��� ������$��"�&%� 
 JO;*(6&,53�<4(42�"*(<P"�#)Q7;8 O-I-#:$;?@(�(:42�"*(<P"�#)Q 5&94GT 

1. *(<P"�#)Q)�PAe.�!%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�:);V5;PAe.�!�� <2e�Q
+GE23�)45R5,:$;?@(�(2�")�PK�<�-GE, I-#PK�<%GE,9<%4 ��"U�4 

2. *(<P"�#)Q<="G,%<+G,%J-?& j+S(k+�92�"<"G,4 *($� <+PR4R-,G?�"?4<+1<!DE8
$G*(� +GE<"G,4JK�4%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W�2K84<"G,4I-#)-&9<"G,4 R5,:$;?@(�( t-test for 
Dependent Samples 

3. *(<P"�#)Q)�PK�P*� !B9!8:6:42�"<"G,4R5,:$;?@(�(2�")�PK�<�-GE, I-#PK�
<%GE,9<%4 ��"U�4 
 
��<2����� �!�� 
 6�22�"53�<4(42�"*(6&,�� 7&T4�845&92-K�* ?"A=J-2�"*(6&,V5;5&94GT 
 1. %+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($� <+PR4R-,G?�"?4<+1<!DE8$G*(� 789
4&21B2C�"#5&%="(''��"G  )�*(+,�-&,"�$.&/1"G?#<2C 6�22�"="#< (4R5,JO;<$GE,*$�'5;�4
<4DT8)� !%*K� GPAe.�!8,OK:4"#5&%5G �2 I-#6�22�"="#< (4R5,JO;<$GE,*$�'5;�4<+PR4R-,G
2�"1B2C� !%*K� GPAe.�!:4"#5&%5G �2 
 2. 4&21B2C�+GE<"G,4R5,:$;%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($�<+PR4R-,G
?�"?4<+1<!DE8$G*(�  GJ-?& j+S(k+�92�"<"G,4)-&9<"G,4?O92*K�2K84<"G,4 8,K�9 G4&,?3�P&'+�9
?@(�(+GE"#5&% .05 
 3. J-2�"1B2C�P*� !B9!8:6:42�"<"G,47894&21B2C�"#5&%="(''��"G 
 )�*(+,�-&,"�$.&/1"G?#<2C +GE<"G,46�2%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($�<+PR4R-,G
?�"?4<+1<!DE8$G*(�  GP*� !B9!8:6:4"#5&% �2  
 
�(�2�������� �!�� 
 1. 2�"!&F4�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($�<+PR4R-,G?�"?4<+1<!DE8$G*(� 
7894&21B2C�"#5&%="(''��"G  )�*(+,�-&,"�$.&/1"G?#<2C !%*K� %+<"G,4JK�4<P"D87K�,
8(4<+8"Q<4W�+GEJO;*(6&,?";�97BT4 I-#V5;JK�42�"="#< (46�2JO;<$GE,*$�'5;�4<4DT8)� 63�4*4 5 P4 
="#< (4:);8,OK:4"#5&%5G �2 I-#JO;<$GE,*$�'5;�4<+PR4R-,G+�92�"1B2C� 63�4*4 7 P4 ="#< (4
:);8,OK:4"#5&%5G �2 cBE9<=>4V=�� <2e�Q+GE23�)45V*; I-#?� �"@8.(="�,J-V5;5&94GT 

 1.1 2�")�PAe.�!789%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� 6#<)W4V5;*K�%+<"G,4 G
PAe.�!�� <2e�Q+GE23�)45 <4DE896�2JO;*(6&,V5;1B2C�)-&2I-#+jCrG2�"882I%%%+<"G,4    
�� )-&22�"882I%%I-#!&F4�%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� +3�:);2�"*�9"O=I%%)4;�68
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I-#2�"43�<?48 GP*� <) �#?  GP*� $&5<64 4K�?4:6 I-# GP*� ?85P-;892&%<4DT8)� 
�-85642�"?";�9%+<"G,4:); GP*� 4K�?4:6 <$K4  G2"#5�47K�* );89?4+4� )"D82�"1B2C�6�2 
*G5(+&14Q cBE9?� �"@6O9:6:);JO;<"G,4V K<%DE8)4K�,�K82�"<"G,4 �&*%+<"G,4 GP*� ?#5*2�K82�":$;
9�4 cBE9?85P-;892&%2(5�4&4+Q  -(+89 (2536) +GE2-K�**K� 2�"43�<?48%+<"G,4:4"O=I%%+GE
)-�2)-�,:4-&2Ce#?DE8)-�, (�( 6B9+3�:);2�":$;%+<"G,4<=>4V=V5;8,K�9?#5*2?%�,V5;"&%P*� 
4(,  8G2+&T9%+<"G,4,&9JK�42�"="#< (4PAe.�!�"*6?8%I-#="&%="A9I2;V7�� 7;8<?48I4#6�2
8�6�",Q+GE="B2C� I-#JO;<$GE,*$�'5;�4<+PR4R-,G2�"1B2C� cBE9<=>4="#R,$4Q2&%JO;<"G,4:4R82�?
�K8V= 
  1.2 :42�"?";�9%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� *($� <+PR4R-,G?�"?4<+1
<!DE 8$G*(�  ="#28%5;*,<4DT8)� <"DE 89  <+PR4R-,G?�"?4<+1I-#8A=2"eQ="#28%"K*                
2�"="# *-J-7;8 O-I-#7;8?4<+1:42�":$;9�4<%DT89�;4 I-#R="I2" P8 !(*<�8"QI-#        
2�":$;9�4  �?";�9<=>4%+<"G,4JK�4<P"D87K�,8(4<+8"Q<4W� JO;*(6&,V5;I4*P(5<2GE,*2&%P*� !B9!8:6
:4"O=I%%789I"96O9:6 <!DE8:);JO;<"G,4 GP*� !8:6:42�"<"G,4 I-#V K<2(5P*� 255&47e#<"G,4 
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 �. �3(% %2��  
            �. ��(>
2 4F% ��782�-72��
�4�,-
&�& 
               >
2-	& 
4. >
2C: 4F%
��'(��4�,-
&�&>
2-	& 
 (. �/%�)(>
2-	&    
 >. �/: �'��>
2-	&   
 �. �/-#�*+�  
            �. 3�:��&>
2-	& 
5. 4}����/% ��782�-72�'8C�
4�,-
&�&>
2-	&�'8%��-C�
 
    (/%-�(�72>
2C: 
 (. �3(% %2��    
 >. �2-!�
 �2��   
 �. $���/�%�  
            �.  ��782���: &> 
 
 

6. P2�2%>2�����::��(�2�	�C%$Q& :2��C: 
 (.  My Computer   
 >.  My Document   
            �. My Video 
 �. My Music 

7. 4�,�����#�! ��782�C:-'�
�-��>
2-	&�'8:'(
�� 
 (.  ��782�>%�: 40 GB  
 >.  ��782�>%�: 60 GB   
            �.  ��782�>%�: 80 KB 
 �.  ��782�>%�: 120 MB 

8. >
2C:(&��
6	(�
2� ('8�
(/� $4�3(�-�3(%:��(� 
    (Scandisk)  
 (. �A��/8��'8��
��2�>
2�(!��2�>2� 
                ����::��(�  
 >. 4�2�(/%P
�/� >
�-�C% ��782��2-!�
 �2�� 

�. C�
�/:�, �'��PQ&��'8(�,�/:(�,��� 
    C.
 4F%.-
:.-	�    
�. :	3&�/(*� ��782�P-�C.
$4�3(�-�(!��2� 

9. (��4�2�(/%P-�C.
 >'�%.�72(z244���/�>
2-	& 
   C%3��%:��(�>2� ���
��A�2����P� 
 (. :/%�/
&"2(��2��'8 .&'8�-C.
4�:&�  
 >. :/%�/
&"2(��2��'8 .&'8�-C.
 4�:>)@% 
 �. 3�(4�, #�3��%:��(�P

  
            �.  ("�R�2%P

P-�C.
C�� ."% 
10. .�(�
2�(���/%�)( !&� ("�P

Q}��
�C�
>
2C: 
     C%(���/%�)( 
 (. CD-ROM     
 >. HANDY DRIVE  
 �. DVD  
            �. 6	(��(>
2 
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11. .&/((���A���%>2�R':'�2- 4F%2����P� 
 (.  ("�3&,2��%>
2-	&:

��,���&78%
����  
 >.  ("�3&,2��%>
2-	&:

��,��2�%Q� �:
 �.  ("�3&,2��%>
2-	&:

��,��3�� & R2�� 
 �.  ("�3&,2��%:

��,��:����/& 
12. :'
':' ("�>
2-	&P:
-�((
��R':'�2-('8 ��� 
 (. 3  ���     
 >. 5  ���    
 �. 7  ���  
            �. 9  ��� 
13. .&/((���A���%>2��2-!�
 �2���72>
2C: 
 (. INPUT MANAGE OUTPUT  
 >. INPUT STORAGE ANALYZE 
 �. INPUT PROCESS OUTPUT  
            �. INPUT MANAGE ANALYZE 
14. >
2C:3�1*�1 D(��4�,-
&�&>
2-	&E >2�(�� 
      �A���%C%�,���2-!�
 �2�� 
 (. (��.����%
2��'8��:>2�>
2-	&  
 >. (��3�:�>
2-	&����2#�! 
 �. (��%A�>
2-	&-�.��&�
-  
            �. (���/:(&��->
2-	&  
15. >
2C:�72 D&/(*+, :�%>2��2-!�
 �2��E  
      �/@� 4 4�,(�� 
 (. .%�
� ("� �
�- �"
 2/�$%-/�� %�� �782672 
 >. .%�
� ("� 2/�$%-/�� ?&�:  
               �
�-4�,.�/:  
 �. �
�-?&�: �
�-�� �
�- �"
  
                (��
� ���,.�             
            �. 2/�$%-/�� �
�-�� �
�-�%  
                �
�-4�,.�/: 
16. Hardware ��
%C:>2��2-!�
 �2���'8-'.%
��'8
4�,-
&�& .�72��:�A�%
+ 
 (. Central Processing Unit  
 >. Calculator   
 �. Microprocessor  
            �. Register 
 

17. 6
��
2�(�� ("�>
2-	&P

C% ��782��2-!�
 �2��       
     4F%�,�, 
&�%�% �
2� ("�C%��
%C:>2�  
     Hardware 
 (. Cache    
 >. ROM    
 �. RAM  
            �. Secondary Storage 
18. >
2C:�72.%�
� ("�>
2-	&�'8�/%�)( (Written)  
     P:
 !'��.%)8���/@� ���%/@% 
 (. Handy Drive    
 >. CD-ROM   
 �. Hard Disk  
            �. Diskette 
19. >
2-	& 32 ��� -'('8P��� 
 (.  2 P���    
 >.  3 P���    
 �. 4 P���  
            �. 5 P��� 
20. >
2C:3�1*�1.%�
��
�-�A��A��2� 
 (. Harddisk    
 >. Optical Disk   
 �. Floopy Disk  
            �. RAM 
21. >
2C: 4F%.%�
�>2�>
2-	&�'8-'>%�: &"(�'8��: 

(. Bit     
>. Byte     
�. Character  
�. Record 

22. >
2C: 4F%.%�
�>2�>
2-	&�'8 (�:��((��%A���� 
      -��
-�/
(/% 

(. Field     
>. File     
�. Byte  
�. Database 
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23. >
2 4F%�
�-.-��>2� E�, �'�%E 
(. .%�
�>
2-	&�'8-'>%�: &"(�'8��:    
>. .%�
�>
2-	&�'8 (�:��((��%A��/
2/(>�,   
    -��
-(/%           
�. .%�
�>
2-	&�'8 (�:��((��%A���� 
�. .%�
�>
2-	&�'8 (�:��((��%A� >�>
2-	& 
    -��
-(/% 

24. .%�
�>2�>
2-	&�'8 (�:��((��%A� 2�>
2-	& 
      .&��H �, �'�%�'8 4F% �782� :'�
(/%-��
-(/% 
       �'�(
�� 

(. Field      
>. Database    
�. File 
�. Byte 

25. �	43��>2��,��9�%>
2-	& 3���P:
 4F%3��C:   
(. 9�%>
2-	&3�� ����/-!/%��  
>. 9�%>
2-	&3��&A�:/��/@%   
�. 9�%>
2-	&3�� ��72>��� 
�. ��(>
2�72�,��9�%>
2-	& 

26. (�+'�'8(A�.%:
��%/(�)(*�3��&,�% ��-��6 
     &��, �'�%P:
.&��
��� C%>+,�'8
���3��&,
��� 
     %/(�)(*�  &72( �'�%P:
.&���% ��.�
�� 
     �
�-�/-!/%��&,.
��� 2%���'@%/(�)(*�(/� 2%���'@ 
     ���
���  4F%�
�-�/-!/%��3��C:   

(. 3��.%)8���2(&��-   
>. 3��.%)8���2.%)8�    
�. 3��(&��-��2.%)8� 
�. 3��(&��-��2(&��- 
 

27. $4�3(�-C:�'8P-�C��$4�3(�-9�%>
2-	&      
(. SQL     
>. Foxpro 
�. Access 

 �. PowerPoint 
28. Access  4F%�,��(���/: ("�9�%>
2-	& 
     3��C:      

(. 3��&A�:/�>/@%    
>. 3�� ����/-!/%��  
�. 3�� ��72>���  
�. C�
P:
(/���(3�� 

29. (�� ("�9�%>
2-	&P

�'8 :'�
(/%  �'�(C�
:

� 
     $4�3(�-�'8.&�(.&��(��C�
��%3�(����(/%P4 
     ��-�	
C�
>
2C:(&��
6	(�
2��'8��:   

(.  (�:�
�- 4F%2���,>
2-	&   
>. (A�.%: 4F%-���9�% :'�
(/%P:
   
�. ��-��6�/(*��
�-6	(�
2� �782672P:
 
�. ��-��6(A�.%:�/(*��
�-4&2:#/�P:
 

30. �,���/:(��9�%>
2-	& (Database  
      Management system) -'4�,$��%� 3��>
2C: 
      P-�C��4�,$��%��'8P:
�/�  
 (. >2:	 .�72 4&'8�%>
2-	&P:
����  
 >. �A�C.
�	
���.��>�/%�A���%-�(>)@% 
 �. �A�C.
6	(�
2� 3&,�/%�-/�  
            �. &:�
�-R@A�R
2% 

 

555555555555555555555555555555. 
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�&�� �������
�#�	#�����)������&, 
�	���( �.	��	����)&��,�	0�����	*�
(�� 

 

�2�����+( >
2�2�?�/�%'@-'�A�%
% 30 >
2 C.
%/(�)(*� &72(�A��2��'8��:
��6	(�
2��'8��: 
   !'��>
2 :'�
&�C%(�,:�*�A��2� 

 

1. 6
��
2�(��!�-!� 2(���C%�,�� WINDOW 
    �,�
2��&�( �'8 START MENU C: 

(. MY DOCUMENT     
>. MY COMPUTER   

            �. PROGARM  
            �. CONTROL PANEL 
2. 6
��
2�(������
��$Q& :2��.�72:��(�P:�
� %/@%-' 
   ��/!��(�.�72-'�
�-�� ���C: �,�
2�:	�'836���% 
   C:C%.%
�����$4�3(�- Window  
            (. Title Bar                           
            >. Menu Bar   
            �. Address Bar    
            �. Status Bar 
3. P2�2% PASTE 2�	�C%��
%C:>2�.%
����� 
    $4�3(�- WINDOWS 

(. Title Bar    
>. Menu Bar    

            �. Address Bar  
            �. Status Bar 
4. $:�4(�� 2(����,�/:C%&/(*+,C: 4F%.&/( 

(. ��:R
��    
 >. ��:>
� 
            �. ()8�(&��   
 �. ��:>2� 
5. >
2C:3�12�	�C% (�� !�8- ��-&/(*+,!� �* 

(. ��:�	43��     
 >.  !7@%��
 
            �. &
:&��   
 �.  �	4#�! 
             

6. C%(��C�
��%�2-!�
 �2��%/@%2�� (�:2��/�� .��P:

��( -782  ��%&�3Q�->
2-	&��: .�( ���
2�(�� 

     �'�((&/��7%�,�
2�C�
�A��/8�C: 
(. C�
�A��/8� RE RUN   
>. C�
�A��/8� UNDO    
�. C�
�A��/8� RESTORE C% RECYCLE BIN 
�.  C�
�A��/8� COME BACK 

7. (���/:�, �'��>2�>
2-	&C.
 �'�� �'��2�	���:(/%  
    C%�,�� WINDOWS �,C�
�A��/8�C: 

(. DISK UPDATE   
            >. DISK DEFRAGMENTER  
            �. DISK CLEANUP  
            �. SCANDISK 
8. 6
�.�(�,���������4�
�C�
$4�3(�-C::'�'8��: 

(. MICROSOFT WORD    
>. MICROSOFT ACESS   

            �. MICROSOFT OUTLOOK           
            �. MICROSOFT POWER POINT 
9.  -782�
2�(���( &�(�A��/8��'8�A�P43&

.�72C�
 ?!�,

�A�.�/�$4�3(�-%/@%H �
�C�
4�y-C:�%34�%!�-!� 
         (. 4�y- Esc    

            >. 4�y- Tab   
            �. 4�y- Num Lock   
            �. 4�y- Enter 
10. 4�y- Num Lock -'P

C�
�A�2,P� 

(. -'P

�A�.�/���: &>    
            >. -'P

�A�.�/�!�-!��/
 &>C%#�*�2/�(�* 
 �. -'P

C�
 -782�
2�(��!�-!��/
 &>C%(&��- 
               �/
 &> 

            �. -'P

�A�.�/�4�2%�./��/
 &> ���%/@% 
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11. >
2C: 4F%#�*��2-!�
 �2��  
(. EXCEL, BASIC   
>. POWERPOINT, BASIC   

            �. BASIC, COBOL  
            �. EXCEL, PASCAL 
12. >
2C:(&��
6)��
�-.-��>2�$4�3(�-6	(�
2� 

(. $4�3(�-.-��6)���:>2��A��/8��'8�/8�P

    
                &�
�.%
� 

>. $4�3(�-�2-!�
 �2���/8�:

� 
                #�*��2-!�
 �2�� 

�. ACCESS  4F%$4�3(�-�2-!�
 �2�� 
                �%�:.%)8� 

�. ��(>
2�72�
�-.-��>2�$4�3(�- 
13. ��
%C:>2��2-!�
 �2���'8�A�.%
��'84�2%>
2-	& 

(. Printer   
            >. Monitor   
            �. Main board   
            �. Keyboard 
14. 3Q�->
2-	&C:�'8��-��6 �782-$��P4�	�>
2-	& 
     C% 
"� !�P:
 

(. doraemon.gif    
           >. sisaket.htm   
           �. techno.doc   
           �. Link.mp3 
15.  2(���.%
�3�(>2� 
"� !��'8 4�'�� �-72%.%
�

3�(>2�.%/��72R)8�2�� �782-$��>
2-	&P4�/���
%
����H >2� 
"� !�P:
  2(���.%
�3�(%/@%
 �'�(
��2,P� 
        (. Web Site   

              >. Web Page   
              �. Home Page    
              �. Home Web 
 

 

 16.  2(����'83�:��&C%3��&,.%
����% ��782�   
      �2-!�
 �2�� 2��4�,(2�:

�>
2�
�- #�!  
      3&, �'��P

���(��3(��	
C�
2�% �2�� %"�  4F%   
      �
�-.-��>2�>
2C:       
          (. Web Site   
          >. Web Page   
          �. Home Page    
          �. Home Web 
17.�'8 ("� 
"� !��'8�	
 >'�% >'�%P

.&��H.%
�3&, 
     3��&,.%
��,��-��6 �782-$����:��2(/%P:
 
     �72>
2C: 

        (. Web Site   
            >. Web Page   
            �. Home Page    
            �. Home Web 
18. $4�3(�-4�,��(���'8C�
 >'�%$2- !� 
     P:
3(�$4�3(�-C: 

(. MICROSOFT EXCEL    
>. DREAMWEAVER   

            �. MCAFEE 
�. PAINT 

19. >
2C: 4F%���(���'8 ����-��6C�
P:
 
     �%2�% �2�� %"� 

(. 2��%>��
��� �
�-�	
3&,�/% ���  
>. :	.%/� Q}� !&� 3&, &�% (-  

            �. �/����>
2�
�- �/8�R7@2��%�
�            
            �. ��-��6C�
���(��P:
��(>
2 
20. $4�3(�-4�,��(���'8C�
 >'�%$�- !� 
      P:
3(�$4�3(�-C: 

(. Microsoft PowerPoint   
            >. Microsoft Frontpage2000 
            �. ACD see  
            �. McAfee 
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21. ��:�A��/8�C%�,���2-!�
 �2�� �'�(
��2,P� 
(. Computare    

            >. Electronic   
            �. Instruction    
            �. Program 
22. $4�3(�-�'8C�
C%(��
�:�	4#�! 3(
P>�	4#�! 

3&,�(3����	4#�! C.
�
���-��-��%�%�(��
�72$4�3(�-C: 
      (. $4�3(�- Dos               

            >. $4�3(�- Paint  
            �. $4�3(�- Note Pad  

 �. $4�3(�- Scandisk 
23. Recycle Bin �A�.%
��'82,P� 

(. (	
PQ&�>
2-	&    
            >. R�2-3R-PQ&�  
            �. �/: �'��PQ&�   
            �.  4F%$Q& :2���A�.�/��/: ("�PQ&� 
                �'86	(&���@� 
24. (��C�
�A��/8��'836� -%	 (Menu Bar) C%(�� 4�: 
      3Q�->
2-	& (��-�C�
 ���(/�>
2C: 

(. �&�( -����'8 -%	 4�: (Open)  
                &72(3Q�- (File) 

>. �&�( -����'8 -%	3Q�- (File) 
                &72( 4�: (Open) 

�. �&�( -����'8 -%	3(
P> (Edit) 
                 &72( 4�: (Open) 

�. �&�( -����'8 -%	�	43�� (Format) 
                 &72( 4�: (Open) 
25. P2�2%>2�2�% �2�� %"�  2"(R�!&2 �2���72>
2C: 

�. P2�2%�	4-' :'� 
�. P2�2%�	4:�
 
�. P2�2%�	4�/
2' 
�. P2�2%�	43
�%>��� 

 

26. P2�2%�	4 ��782�!�-!� .-��6)�>
2C: 
(.  �'�(C�
�A��/8����� H �'8 ('8�
>
2�(/�2' -& 
>.  !�-!� 
"� !��'8(A�&/�3�:�2�	�22(��� 
      ��782�!�-!� 
�. !�-!���%�'8�
��2�	�22(��� ��782�!�-!� 
�. $.&: 
"� !��'8(A�&/�3�:�2�	�C.-� 

27. .�(�
2�(�� >
�P4�'8 www.google.com  
      �
2�!�-!��782 
"� !��'8��2�C: 

(. E-mail   
>. Search Web   
�. Password   
�. Address 

28.  6
� 4�: 
"�PR��3&

!��/
.%/��72�'82��%P-�P:
 
       �,�
2��A�2����P� 

(. �&�(�'8 -%	 View > Encoding > Thai 
>. �&�(�'8 -%	 Tool > Thai 
�. �&�(�'8 -%	 Tool > Encoding > Thai 
�.  �&�(�'8 -%	 View > Thai Font 

29. (���/@����.%
�3�(C%(�� 4�: 
"�PR�� 
       �'�(
��2,P� 

(. First Site   
>. History   
�. Home    
�. Refresh 

30. >
2C: 3�1*�1 Search Engine 
(.  www.yahoo.com 
>.  www.Hotbot.com 
�.  www.sskru.ac.th 
�.  www.google.com 

 

.............................................................................................................. 
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�!!�"�����)�()�*+ �(�"������	��"!.	&���,	� ����&�
��"
	���"7�	�#���� 
����	�
���
*�
!��	�
��1����	�� 1�
�&����	0��8, �&�� �������
�#�	#�����)������&, 

 
 
�2�����+( 

3���2�6�-%'@3���22( 4F% 2 �2% :/�%'@ 
  ,����� 1   4F%3��
/:�,:/��
�-!)�!2C�>2�%/(�)(*��,:/�4�������'�'8 �'�%
$:�C�
�� �'�%���% ��72>���2�% �2�� %"� 
  ,����� 2  �
�-��: ."%3&,>
2 �%23%, !�8- ��- 
 
,����� 1   C.
%/(�)(*��A� ��782�.-�� � C%��2�
�����-�
�-�	
�)(>2�%/(�)(*� .&/���(�'8P:

 �'�% $:�C�
�� �'�%���% ��72>���2�% �2�� %"�3&

 %/(�)(*�-'�
�-�	
�)(��2�A�6�- .&��%'@
2����P� 
 

 

	��"!����)�()�*+ 
 
����� 

-�(
�'8��: 

-�( 
4�%
(&�� 

%
2� 
%
2�
-�( 

 

1.  %7@2.� .-�,�--'(�� %
%>
2�
�-C%��
%�A��/� 
     

 

2. (��22(3���� �'�%C.
C�
����  -%	P-��/��% 
     

 

3. �
�-��
>2� %7@2.�3��&,.%�
�/3��&,�2% .-�,�- 
     

 

4. (��22(3��.%
��2-'�
�-�
���- .-�,�- 
     

 

5. #�!(��Q�(��-��6�782�
�-.-��3&,-'�
�-�2:�&
2� 
   (/� %7@2.� 

     

 

6. �� �'�%��
�(�,��
%C.
2��( �'�%�	
  (�:(�� �782-$�� 
    �
�-�	
 (��(/��
�-�	
C.-� 

     

 

7. -'�,���/(*��
�-4&2:#/�C%(�� >
��	��� �'�% 
     

 

8. (��3�:��& -'�
�- .-�,�- ��-��6C.
>
2-	&P:
�
: �"
 
     

 

9. �
�-�-�	�+�>2��A��'@3��-
/�6�4�,����>2��� �'�% 
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	��"!����)�()�*+ 
 
����� 

-�(
�'8��: 

-�( 
4�%
(&�� 

%
2� 
%
2�
-�( 

 

10. ��-��6���
%�� �'�%P:
�,:
(3&,����>)@% 
     

 

11. (��%A� �%2�� �'�%$:�#�!�
-%���%C�      

 

12. �
�- .-�,�->2�2�4(�+��%/��%�%(�� �'�%  ��% ��:��2 
     �	
�2% (�,:�%>��
 3.&��>
2-	& .
2��%�%�  4F%�
% 

     

 

13.  4�:$2(��C.
�	
 �'�%��:��2(/��	
�2%C.
-'45��/-!/%�� 
     �,.
����	
 �'�%(/��	
�2% �	
�2%(/��	
 �'�% 3&,�	
 �'�%(/��782 

     

 

14. �
�-�,:
(C%(�� >
�C�
(�,:�%>��
  (web board) 
     

 

15. �
�-�-�	�+�>2� ��782���
��
% (Search engine) 
     

 

16. �
�-�-�	�+�>2� %7@2.�C%�� �'�% 
     

 

17. �
�- .-�,�->2�3���:�2�C%�� �'�% 
     

 

18. �
�-�-�	�+�>2��,��(��C.
�
�-��
� .&72C%�� �'�% 
     

 

19. �
�-��-��6C%(�� �782-$�� 2(���#��C%/%2(�� �'�% 
     

 

20. �
�-!)�!2C��'8-'��2(�� �'�%���% ��72>��� 
     2�% �2�� %"�$:�#�!�
- 
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2 �%23%,278%  
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������� � 
�1�����
��-(1�
 (p) �1��2���++2���� (r) 
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� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



91 

����� 7 ����
�-��(���� (p) 3&,2A�%���A�3%( (r) >2�3���:�2�
/:�&�/-����� 
    ���(�� �'�% 
���  ��$%$&�'����% �� !782�'
�� 

 
.%�
��'8 1   ��$%$&�'����% ��3&,2�4(�+�4�,(2���
- 

>
2 p r >
2 p r 
1 0.65 0.36 16 0.39 0.46 
2 0.55 0.40 17 0.32 0.70 
3 0.45 0.27 18 0.29 0.60 
4 0.74 0.49 19 0.29 0.46 
5 0.29 0.42 20 0.29 0.60 
6 0.29 0.42 21 0.52 0.57 
7 0.29 0.42 22 0.55 0.37 
8 0.55 0.50 23 0.58 0.47 
9 0.32 0.38 24 0.65 0.61 
10 0.42 0.43 25 0.35 0.32 
11 0.74 0.58 26 0.35 0.45 
12 0.32 0.30 27 0.55 0.65 
13 0.68 0.48 28 0.45 0.41 
14 0.71 0.69 29 0.42 0.34 
15 0.39 0.39 30 0.48 0.36 

 
����
�- �782-/8% (Reliability) .%�
��'8 1 = 0.80 
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����� 8 ����
�-��(���� (p) 3&,2A�%���A�3%( (r) >2�3���:�2�
/:�&�/-����� 
    ���(�� �'�% 
���  ��$%$&�'����% �� !782�'
�� 

 
.%�
��'8 2 (��4�,-
&�&>
2-	&3&,>
2�% ��C%(��C�
��% �7@2��
% 

>
2 p r >
2 p r 
1 0.35 0.39 16 0.45 0.43 
2 0.68 0.75 17 0.35 0.30 
3 0.58 0.64 18 0.45 0.43 
4 0.52 0.20 19 0.68 0.22 
5 0.74 0.82 20 0.65 0.27 
6 0.77 0.45 21 0.52 0.26 
7 0.65 0.65 22 0.48 0.30 
8 0.45 0.21 23 0.45 0.71 
9 0.39 0.32 24 0.32 0.32 
10 0.58 0.38 25 0.48 0.47 
11 0.55 0.71 26 0.74 0.23 
12 0.61 0.42 27 0.29 0.46 
13 0.39 0.39 28 0.55 0.37 
14 0.52 0.61 29 0.39 0.46 
15 0.61 0.46 30 0.42 0.27 

 
����
�- �782-/8% (Reliability) .%�
��'8 2 = 0.77 

 
 
 
 
 
 
 
 
 
 



93 

����� 9 ����
�-��(���� (p) 3&,2A�%���A�3%( (r) >2�3���:�2�
/:�&�/-����� 
    ���(�� �'�% 
���  ��$%$&�'����% �� !782�'
�� 

 
.%�
��'8  3   $4�3(�-�2-!�
 �2��3&,(��C�
��% 

>
2 p r >
2 p r 
1 0.71 0.25 16 0.68 0.81 
2 0.68 0.49 17 0.55 0.42 
3 0.32 0.36 18 0.77 0.68 
4 0.68 0.49 19 0.68 0.81 
5 0.52 0.66 20 0.74 0.65 
6 0.77 0.35 21 0.42 0.55 
7 0.68 0.49 22 0.58 0.48 
8 0.61 0.53 23 0.61 0.28 
9 0.77 0.55 24 0.71 0.34 
10 0.74 0.65 25 0.45 0.36 
11 0.52 0.61 26 0.45 0.49 
12 0.39 0.42 27 0.26 0.37 
13 0.29 0.43 28 0.42 0.55 
14 0.65 0.66 29 0.65 0.78 
15 0.77 0.55 30 0.68 0.43 

 
����
�- �782-/8% (Reliability) .%�
��'8 3 = 0.86 
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,"��
1�(!��	�
��1����	�� 1�
�&����	0��8, �&���������
�#�	#�����)������&, 
 
 �� �'�%���% ��72>���2�% �2�� %"�
��� ��$%$&�'����% �� !782�'
�� 4�,(2�:

� -%	
:/�%'@  

1. .%
�.&/( 
2. 4�,-
&���
��� 
3. (A�.%:���
��� 
4.  >
�.
2� �'�% 
5. 3.&���
%�

� 
6. .
2��%�%� 
7. (�,:�%>��
 
8. VDO-ON DEMAND 
9. ��:��2�	
�2% 

 

�2��%&!�
����
��"!����!��	�
� 
��
���"� 
 -  -'�2��:4�,(��>��
����A�.�/�%/(�)(*�&��, �'�% �'�%  
 

.	�����&�� 
- 3%,%A�>
2-	&!7@%9�%���
��� 
- �A�2��������
��� 
- ��:-���.-�����
��� 
- (��
/:�&4�, -�%�& 
- 3.&���
%�

�  2(���2
��2�� 

�2����	�
�&�� 
- (A�.%:�,�, 
&�C%(�� �'�% 
- �A�3%,%A�3&,
��'(��C�
�� �'�% 

 

� 
��
�(�	�
� 
 C% -%	%'@�,-' 3  %7@2.�C.
%/(�)(*� >
� �'�%�	
�2%�,�2(�./����%��-&A�:/� %7@2.� :/�%'@ 

.%�
��'8 1  ��$%$&�'����% ��3&,2�4(�+�4�,(2���
- 

.%�
��'8 2 (��4�,-
&�&>
2-	&3&,>
2�% ��C%(��C�
��% �7@2��
% 

.%�
��'8 3 $4�3(�-�2-!�
 �2��3&,(��C�
��% 
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���1(�
���
� 
- Google Search engine 
- Link �%/��%�%(�� �'�% !782(���A��
�- >
�C� !�8- ��- 

 
�
�(#���� 
 -  !7823&( 4&'8�%�
�-��: ."%.�72�%�%�3�� Real Time 
 
�	���� 1�� 
 -  !7823&( 4&'8�%�
�-��: ."% .�72�����% ��((��(��-(�� �'�%C%�� �'�% 
 - &��, �'�% .�723%,%A��/
���% 
"��2��: 
 - �/@�>
2�A�6�-P:
��( -%	%'@ 
 
VDO-ONDEMAND 
 -  !782�)(*�
':��/�%� !�8- ��-��(>
2�
�-C%�� �'�% 
 - 2
��2����( www.youtube.com  -' Link !782 �782-P4�	�
':'�/�%��
%?�/� 
 
,&�,1���
#�� 
 - �A�.�/�%/(�)(*������% .�72>
2�A�6�- ��:��22�������	
�2%P:
�'8 -%	%'@ 
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#�!4�,(2� 1 .%
�3�(>2��� �'�%���% ��72>���2�% �2�� %"� 
http://www.individual-4000107.com 

 
 
 

 
 

#�!4�,(2� 2 .%
����� !782 >
��	��� �'�%���% ��72>���2�% �2�� %"� 

���  ��$%$&�'����% �� !782�'
�� 

Username : Student  
 Password : technology 
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#�!4�,(2� 3 .%
�&��, �'�% �'�%�A�.�/�%/(�)(*� 
 
 
 
 
 

 
 

#�!4�,(2� 4  -%	 4�,-
&�&���
��� 
 



99 

 
 

#�!4�,(2� 5  -%	 (A�.%:(�� �'�%  
 
 
 
 

 
 

#�!4�,(2� 6  -%	  >
�.
2� �'�%  
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#�!4�,(2� 7 .%
����� !782 >
� %7@2.��� �'�% 
 
 
 

 
 

#�!4�,(2� 8 �A�2�����3��&,.%�
� !782(���)(*��� �'�% 
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#�!4�,(2� 9 3���:�2�(�2% �'�% 3&, .&/� �'�%  
 
 
 

 
 

#�!4�,(2� 10 �/
2����  %7@2.�.%�
��'8 1  ��$%$&�'����% ��3&,2�4(�+�4�,(2���
- 
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#�!4�,(2� 11 �/
2����  %7@2.�.%�
��'8 1  ��$%$&�'����% ��3&,2�4(�+�4�,(2���
- 
 
 
 

 

 
 

#�!4�,(2�12 �/
2����  %7@2.�.%�
��'8 2 (��4�,-
&�&3&,>
2�% ��C%(��C�
��% �7@2��
% 
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#�!4�,(2� 13 �/
2����  %7@2.�.%�
��'8 2 (��4�,-
&�&3&,>
2�% ��C%(��C�
��% �7@2��
% 
 
 
 
 
 

 
 

#�!4�,(2� 14 �/
2����  %7@2.�.%�
��'8 3 $4�3(�-�2-!�
 �2��3&,(��C�
��% 
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#�!4�,(2� 15 �/
2����  %7@2.�.%�
��'8 3 $4�3(�-�2-!�
 �2��3&,(��C�
��% 
 
 
 

 
 

 
 

#�!4�,(2� 16  -%	3.&���
%�

� !782�%/��%�%(�� �'�% 
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#�!4�,(2� 17  -%	.
2��%�%�  !7823&( 4&'8�%�
�-��: ."%.�72�%�%�3�� Real Time 
 

 
 

 
 

#�!4�,(2� 18  -%	(�,:�%>��
  !7823&( 4&'8�%�
�-��: ."% ��((��(��-(�� �'�% 
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#�!4�,(2� 19 �/
2����(���/@�(�,�	
3�:��
�-��: ."% 
 
 
 

 
 
#�!4�,(2� 20  -%	 VDO-ON DEMAND  !782�)(*�
':��/�%� !�8- ��-��( %7@2.�C%�� �'�% 



107 

 
 

#�!4�,(2� 21 �/
2����
':��/�%� 
 
 

 

 
 

#�!4�,(2� 22  -%	��:��2�	
�2% 
 �A�.�/�%/(�)(*������% .�72>
2�A�6�- ��:��22�������	
�2% 
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#�!4�,(2� 23 >/@%�2%(����
��3��
/:�&�/-��������(�� �'�% 
 

 
 
 
 
 
 
 
 
 
 
 
 

�)(*�.&/((�� >'�%>
2�2�3&,(�� >'�%>
2�2� 


� ���,.� %7@2.�3&,
/�6�4�,���� 

:A� %�%(����
��3���:�2�  �782�&, 60 >
2 �
- 180 >
2 

��
��2��
�-6	(�
2�>2� %7@2.� $:��	
 �'8�
��� 3 �%  
4�/�3(
��-�A�3%,%A� 

Try Out (/�%/(�)(*�4�������' 
�'8 �� �'�%
��� ��$%$&�'����% �� !782�'
��-�3&

 �A�%
% 30 �% 

%A��&�,3%%-�.�����
�-��(-���� (p) ���2A�%���A�3%( (r) 
$:��/:22(-� 4F%�A�%
% �782�&, 30 >
2 �
- 90 >
2 

%A�>
2�2��/@�.-:�'8P:
 -�.�����
�- �782-/8%  

3��
/:�&�/-��������(�� �'�% 
��� ��$%$&�'����% �� !782�'
�� 
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#�!4�,(2� 24 >/@%�2%(����
���� �'�%���% ��72>���2�% �2�� %"� 
 

 
 
 
 
 
 
 

 
 

�)(*�3&,
� ���,.� %7@2.�  

22(3�� 3&, >'�% %7@2.�  

��
��2�$:�2�������'84�)(*�  
3&,�	
 �'8�
���3&,4�/�3(
��-�A�3%,%A� 

��
���� �'�%���% ��72>���2�% �2�� %"� 

�	
 �'8�
���:
�% %7@2.� 3&,:
�% ��$%$&�'(���)(*� 
4�, -�%�� �'�%���% ��72>���2�% �2�� %"� ��/@��'8 1 

��
��2�$:�2�������'84�)(*�  
3&,4�/�3(
��-�A�3%,%A� 

�	
 �'8�
���:
�% %7@2.� 3&,:
�% ��$%$&�'(���)(*� 
4�, -�%�� �'�%���% ��72>���2�% �2�� %"� ��/@��'8 2 

3(
P>>
2�(!��2���-�A�3%,%A� 

�� �'�%���% ��72>���2�% �2�� %"� 
 !782C�

��/�(/�(&��-�/
2���� 

3(
P>>
2�(!��2���-�A�3%,%A� 
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�!!.	���&��������*�!��	�
��1����	�� 1�
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�&�� �������
�#�	#�����)������&,  �(�"������	��"!.	&���,	�  

����&�
��"
	���"7�	�#���� 
 

�&�� �������
�#�	#�����)������&, 	�"#�&�� 4000107 
 

�",4-.	�#(�0 
1.  !782��
��2��
�-6	(�
2� �
�-��2��&�-�/: �%>2� %7@2.�C%���
��� ��$%$&�'

����% �� !782�'
��  
2.  !782%A��&�'8P:
3&,>
24�/�4���P4C�
C%(�� �'�%$:�C�
�� �'�%���% ��72>���

2�% �2�� %"� 
���  ��$%$&�'����% �� !782�'
�� >2�%/(�)(*��,:/�4�������' 
-.�
����&/����#/5��'�, (*��2P4 
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 3��4�, -�%%'@3��� 4F% 3 �2% :/�%'@ 
    �2%�'8 1 >
2-	& ('8�
(/��	
4�, -�% 
  �2%�'8 2  4F%3��4�, -�% %7@2.� 
   2.1  �782�  ��$%$&�'����% ��3&,2�4(�+�4�,(2���
- 
   2.2  �782� (��4�,-
&�&>
2-	&3&,>
2�% ��C%(��C�
��% �7@2��
% 
   2.3  �782� $4�3(�-�2-!�
 �2��3&,(��C�
��% 
  �2%�'8 3 3���2�6�-�	
 �'�
��� !782��
��2�3��
/:�
�-!)�!2C� 
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2-	& ('8�
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4�, -�% 
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�0�(���)(*�.......................................................................................................................... 
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,����� 2 �!!.	���&�������� 
 2.1 �	���( �������
�#�	#��������-.�	/0.	���!	1�� 
 
  -782���%!����+� %7@2.�C%���
��� ��$%$&�'����% �� !782�'
��  �782�  ��$%$&�'
����% ��3&,2�4(�+�4�,(2���
- ��-�'8P:
3%�-�:
�%.&/�%'@3&
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2.  %7@2.� .-�,�-(/�-'�
�-�/%�-/� 
      

 

3. (��&A�:/�>/@%>2�(��%A� �%2 %7@2.� 
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2�(/�
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6. �
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 ��72>���2�% �2�� %"� 
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          $4�:�A� ��782�.-�� � &�C%��2��'8���(/��,:/��
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1. �"��/�#2��"� �(!��	�
��1����	�� 1�
�&����	0��8,  
1.1 �	
 �'�%��-��6 �'�(:	 %7@2.���-�
�-�,:
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