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ج

Abstract 
Title of the study: The current utilization of blended learning in the teaching of 

natural sciences in secondary schools: perspectives of educational supervisors and 
teachers of sciences in Qassim region  

This study aims to investigate the perceptions of teachers of sciences (Biology, 
Chemistry, and Physics) regarding the importance and the utilization of blended 
learning in the secondary schools in Qassim region, Saudi Arabia. Also, it the study 
attempts to find out to what extent the necessary equipment and tools for 
implementing blended learning are available, as well as what the barriers of utilizing 
blended learning in teaching. This study has adopted the descriptive approach. A 

questionnaire is administered to 200 educational supervisors and teachers. Data are 
analyzed quantitatively using the Statistical Package for Social Sciences (SPSS). 
Descriptive data including percentages and averages are presented. Also, inferential 
data are presented using standard deviations, analysis of variance, t-test and 
correlation coefficient of Pearson and Cronbach's alpha. The results show that there is 
a high agreement among supervisors and teachers regarding the importance of the 
utilization of blended learning. However, all participants agree to some extent that it is 
currently utilized. Also, the results also show that while there is a moderate degree of 
agreement among teachers that the equipment and materials required to implement 
blended learning are available, there is a low degree of agreement among supervisors 
regarding this issue. In addition, while teachers think to a great extent that there are 
obstacles to utilize blended learning in secondary schools, supervisors think that these 
are existed to some extent. The results show that there are no significant differences 
between the responses of the study sample with respect the importance of the 
utilization of blended learning, the equipment used to implement it as well as the 
obstacles to utilizing it in four variables: qualification, specialization, the nature of 
work and years of experience. However, there are significant differences between the 
responses of the study sample with respect to the degree of utilization of blended 
learning in two variables: qualification for those who have hold bachelor degree, and 
the nature of the work for those who are teachers.  . 
Based on the findings of the study, the researcher recommends the following: 

1 -developing of the current curriculum to meet the requirements of blended learning. 
This can be done through establishing a committee that consists of specialists in the 
areas of education and computer.   

2 -increasing financial aid and other kind of supports for secondary schools to move 
from traditional education to blended learning . 

3 -providing and running training programs for teachers on the use of computers and 
the Internet. 

4 -providing ongoing network technical support and maintenance. 
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2��!C�	Z ;()�%�! ;()%� K��)�%� Àf	���� '��=��V ?��!�q�� L��	M% Dc5�� .e] :7!

?7�e�� ?<&������ L��!���.
:7 *� ¸<q�!�8� ���<=%�! - 	))���­'D»��(IPÂe?�	6� �6n :� )���­'(b�

	#c5�� ;�� b� �¹ ?��!�� ?<$I� L	8(
�7 ´	$# D"7�%� ;<()��� �	� G ;M&�� D*+,�� ��!C� 	M$7!
 È�� �	MO! |��	ÁData show�7 *+Z4P��Pg	 D�!��S�� ��I7 �5��!E-Course D'	¤P!

;()��� K���g)LMS ( Dp���� K���� '	¤P!)LCMS ( D�!��S�g� ;<<I��� "7��Z!E-Evaluate D
.	�� G E�wx� >7 ��	8%� ���}(� >9��7! D!.	+�V����%� _�	U�&� D7 -��8�� E	I� �I�! -MO�7 >
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�MO! !� ?S8U�� o��  :� E��� K�	%�	.�+,�� �P	° ?<����5V� .�+,�� c5�� @� ?5	�g	Z HO�� 
?��<(I��� D�]�� 	6M$7 *� *6S� R<Á.

_�6)�� :7 *� �	��!)���­'D»�¬1 (:&F!)����'D»��� ('e�!)���¬'D
�11 (_�7	u�� ?¹�]!)0�
�#D»�1(��� .	7�!)��00'D»0�­ (�	,��!)��0�'D
��1 (-7!�! «�C��!)��0�'D�­0 (IPÂe?7e� :� )���1 ("7�%� ;<()��� �	� *7��� @�
-#!:
02*T�����g�! �	�� :%�! ;()�%� lZ �6�&%� *T����� "7�%� ;<()��� �	� *7��� ;#� :7;() D*(=��!

()�%� ��	&� L	6<()�! L��	���! L	M<O�� *T����� �B#H6()� G �	N$Z '�I��� J(� ;.
�2*6)��-�	6X� :;��! ��n *6� ��5 *S� o��5 *S� G *6)��*�	,� ?<(6)�� G l��	U%� ?5	� 

?<6<()���.

2><NU��ex� �M8%� *6)�� :H���	U7! ¥�B�� H6()� J(� ><NU���! ;���� ;()�%� JI(�� b� �¹

� >7 ;()��� GL	��6� D	
(� :S6<5 ��b�x� J(� KE��9 .e] :7 H&,$Z {��� À)Online 
Learning (?S8U�� .e] :7 �]� �(Z G Hfe7� >7 49��� L�� G ´�	U�!.

�2L��	8�]V�?P�%� :�� p�� �5��� b� �¹;<()� :7 ��	
�� :SÛ ?P�7! KcQ� L��	<] "7�%� 
[�.�+! L	7�()%� J(� ?Z	Og��:�¤$�� äuZ LVØ	&��� b	7C��! b	S%� :� D	7 !� :7 H���

?IZ	� Kw].
12´������	$%� "7��� �	8�]� G |e
�� D)(� ;()��� *Q7J_��,�� *6)�� !� Àx� D;()% k	6��V�

_�<(I� D?��8
7 :7 KE��I�� D�!��S�g� ��w�� (D�]� ¸<j��! C,�� �!�Z ;()%� '�I�!;¯��	8 
KE	,� J+9� @� .�T�(�.

32.	+�V��6�&%� :?)��� .	+�� ?(<�! ´	$# b�S� 	7�$� DlZ 49��� .��  ?F	�7! ?,(S7 c�!
�!�¤�� *� G L�wx� .�	8�! H<O����! �	��à� l6()%�! l6()�%� Dr²5	�	� J(� ��	&� 

"7�%� ;<()���.
¬2���S��� :?,(�µ ��	+7 :7 K�F���� ?�	���� -I(�Z l6()�6(� �6&� �B#��7 J(� ��)�7 ��T G! p

�<)Z �7� DK��X� ?<�	� ?<6(� ?<$I�Z L����S��� AB# b�S� b� �¹! D?<(6)�� �	� b	6q�
"7�%� ;<()��� ?
���Z ?<6<()���.

�e<S�� :7 *� cU�!)��00'D»3�(�6n!)��0�'D»00� (L��	8��� ´	$# b� @�
-#! "7�%� ;<()��� �	� ;�<� ?7	#:

02`*<(p���� :?5�)%� *I$� ?8�	$7 �Q�/� *f��8�� �	8�]� ?<(6� G ��	&�!.
�2*<(}���_�	%� :?8�	$%� *<T���� ?I��  bªUZ L����I�� �	ì� G ��	&�.



 ������ �ل���س�: ��� �ل�����ل

٣٤


2*<(`?5�M�&%� ?�,�� :?5�)%� *IP *f	��� ?F	�%� *f��8�� :7 oI}�(� v��!.
�#�� ���u�� ��©!)���­ (�	� *7���;<()��� L	O�µ l&` G "7�%� ;<()��� DG ��! 	6�

��� �Z�)��00'D»
�� (D� ���¼ ?8�	$7 	M$7!;<()��|e
�� ?)<8  >7 "7�%� D?<$8�� �5���!
?��<(I��� ?<������ L	�	I�	Z HI<8
� ;��� §�� ?<�}��� DH�	O�µ {	<9 ?<(Z	9! DH�<(�	5 :7 ��ª���! D

�Z� ¸<q�! ���)��00'D»

� (Â !�� ´	$# b�	-#! "7��� ?<(6� �	N$� 	#�5�� �¹ ?7	� :
2�5���!��S�g� ;()��� 	<O���$S� '��=��� G l6()�%�! l6()%� L��	M7 .
2�5�������� '��=��� G l6()%� L��	M7 L	<N<.	)5 ;()� .
2��ª����<Z �5��� :7 ?"7�(� ?8�	$%� ;()��� .

Z��q�� :7 ?��6� ´	$#! 	#��� "7�%� ;<()��� 	M<(� �6�)� ?<&<f��� ÀThorneD)���
 (	#��!�!
��}X�)0�

#D»
�(:
2���`	[� ?O?��#�X� ?<6<()��� .
2���`?<$7C�� K��,�� .
2?5�)7	�� �<�?,(�=%� ;<()��� .
2�¤$��?<���Z� ?I��
Z ;<()��� :7 ?,(�µ .	S�� '��=��� ?<�	6�F� @� .
2*6)���!C7 >7 ;<()��� ���#� ���}�� l<�	[� ?7�x� _DL	 	<�FV�! bt%� b� :7 ��ª���!

?<�	[� L	O	<�FV	Z -,�.
2K��	87!�#	)�?<6<()��� ?<(6)�� D"7�%� ;<()��� ?<P	S7� �<���� '��=��V� *M� *<�� ���
�!.
2���)��V�>Z	��7! �6�&7 «���� ;�� Õ�I�� .
2>�!	5 ;<<I�� ?89��7 ?<(6� E��/� ?<(�.

Cu�� �	��!!)����'(G ��	&� �9 *7��� K�� @�"7�%� ;<()��� �	� D! 	6���_�7	u�� ?���5 G
)��00'D»0¬(:

2;����H���P� �UZ .	),�� g� :7	<()�� L����.
2E	
��?<6<()��� ?�<8�� ;<6+� G o[� ;()%� .
2�5��7 *� G ;<()��� L	<$I� .	� G ?++=�7 ?MO �	<�]� G l6()%� ��	&�� ?<6<()� ?&�t

�����(� ?8�	$%� L	<$I���! L	<N<�����V� *q5�.
2>�!.!/� '	I%� G ;()�%� .
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p��!�! ;()%� *89 :7 A�\ ?<)5���� �# "7�%� ;<()��� �	� *7��� ;#� :7 b� RF	8�� ;()�% D
?��U8��! ?��	%� L	<P	S7g� L�5�� 	6M65 D� b�S� :(5³�¶� 	;()%� :7 *<),���! .�8I�� �^ � ��� 

��	
��!.

R���6	!	��� "���#�� :
���l&F :7 *� )����'D»0¬¬ (��� .	7�!)��00 D»0�3 (!�-¶�	[� b	® 

)0�

#D»�3(IPÂe)Carman D���� (��}X�!)0�

#D»
­(?<&<f� L	P�S7 ?&é
� ;<()�(�"7�%�	��	� -# :

02�±��F�?<�	<[� ;()��)Live Learning Event ( :Â¶��F� ;()%� '�I� R<F	7?$7�C� 	M<5 ´�	U� 
�T! 49��� �,P G l6()�%� *�ÂV	7 @� -����5V� *+,�� J6&� b� :S®)Virtual 

Classroom (.
�2;()��� !� �
x�¥�B�� )Self-Paced Learning ( :><
�&� ?<6<()� L�w] Õ�I�Z v��! ;()�%�

;()��� G H���� >7 ��	$�� 	� A��,� 	#�	�� D49! :7 H8�	$� 	6<5!.

2b!	)���)Collaboration ( :�� .e] :7 v��!c5*T���� b� 	M<5 ;()�%� ><
�&� ?<6<()� L	�<Z 

�!��S�g� ��w�� o��  :� :��]�� >7 D4P��Pg� J(� ?������ !� Db!	)��� :7 b	��P ´	$#! D
/�.!J6&� )Peer to Peer ( ;Mq)Z l6()�%� lZ ���[	Z �6&�! >7ä)Z D�	Q�� k�$��!

J6&�)Peer to mentor (;()%�! ;()�%� lZ ¿	I$�� H<5 ;��!.
�2;<<I���)Assessment ( :��	
�� ��	)7 ;<<I� ;�� R<F DL�wã �!�%� *89 H��� §�� v(� E���

I�� ;<<I��� o��  :� ;()���-(8)Pre-Assessment ( D�!�%� ?N<�P 	M8&��� §�� v(� !�
;<<I��� o��  :� ?<6<()��� L�wx	Z)Post-Assessment (.

12���%�E��ë� ?6����� )Pero formance Support materials ( :;��� §�� ���%� v(� -#!
"7�%� ;<()��� G ;()��� ?<(6�.

�6n :7 *� ���!)��0�'D»0�� (	�� b	$F!)��0�'D»
�(IPÂeL	,��U�� :� 
)��00'(��� .	7�!)��00 D»0�3 (:7 §�� �T	$)�� :7 ���)�� J(� _��© "7�%� ;<()��� b�

-#! ;<()��� :7 k�$�� �B# J(� .�+}(� 	M�� :S6%�:
2��,+��?��<(I��� .
2��,+��?<����5V� )Virtual Classrooms (.
2��w���!��S�g� )E-mail (.
2L	},T����� )Web (.
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2?¶�	��?<��+�� )Chat (.
2|��	[�?<Z��	[� "7�w��! .
2L	���$%�.
2L��Ût7��<,�� �)Video Conference (.

��� ?6 	5 L�	��!)��0�'D»0¬3 (	m lI� :7 b�S�� "7�%� ;<()��� b� @�:
a���p���&#�� :�MO! ;()��� @� cU�!	�NF G HO�� ���5 K��+Z ?��<(I��� ?������ L�?!�

?<P!	)�.
a���4��#6�Z� :@� cU�!�!��S�g� ;()��� a	¼� �F� '��=��� ):7 �Q�� !� l
¼ lZ "7���

��	[� J(� �6�)%� �!��S�g� ;()��� a	¼� DJ(� �6�)%� �!��S�g� ;()��� lZ!4P��Pg� (
.

.�(�� .�I�!)��0�'D»0
� (:�:S® HP�"7�%� ;<()��� �T	$� �	¹G:
02?�<Z?��<(I� ?<6<()� )Face to Face ( :;()7 DB<6(� D-���� ��I7 DL���	n D*6� ¿�! D

L�w�µ D?<P��<7 L��	��.
�2*T�����:7�C�%� -S8U�� )Synchronous Connection Online ( :L	�	6�OV�

?<P!��S�g� D?<����5V� .�+,�� D�$��?<��8S$)�� ?S8U�� .e] :7 R8��! L�! D������� 
)Coaching ( DK��	8%� *f	����.


2.	+�V�:7�C�%� c� �!��S�g� )Asynchronous E-learning Communication ( :
L	���$%�! ?<6<()��� ?<P!��S�g� >9��%� DK	�	�� D¿	I$�� ?��6� D�!��S�g� ��w��.

:7 *� ���!)Sancho. PDCorral. R D���3 (!)�<)� ´�	87! �Z	O ��� D����'(
G K������!;<#��Z�)��00'D»0
� (*ZeZ K�O	7!)��00 D»��(*6�U� "7�%� ;<()��� b�

	m l&<f� lP�S7 J(�:
02b�S74P��Pg	Z *+�7 c� :K��	8%� Kwx� :6q��! D±�` _B�� b	S%� �)�!H<5 ±��F� ;¤)7 

)���-I<I[� ;( D?<P��<%� L��	�C��! >��	U%� 	M$7! Dg��MO! H<O����! �	��	HO�� D������� L	�	9
?��<(I���)È!�)��! E	I�g� D±�}8��! D*6)�� ¿�!! D?<������ L	I([�! D!�)���!�/� D
K	�	��! D?<(+,�� L��Ût%�! (D?��8
%� ?<6()�� K�	%� D?<P!��S�� ?<7e�� ���7.

�2b�S74P��Pg	Z *+�7 :Àx� w� �!��S�� p��n :7 b�S��! D¿	I$�� ��	�! H<O����! �	��g� D
Àx� J(� ?5�)%� K���� ?6¤P�)4P��Pg� ��	+7! R}8�� L	��n (D.	I$�� ;()��� KCMO�)��	[�

.	I$�� b�,(���! ?<69��� *<6}��� ?6¤P�! .�6�� (.
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�	,�� ���!)��0�'D»�¬­ (�"7�%� ;<()��� b)À(=%� (:7 b�S��:
02;()����!��S�g� :c�! :7�C�%� H<IUZ ;<()��� :7 k�$�� �B#!%�><
�&� ¥�� ;()� '	¤P �# :7�C�

Æ<��� ;()��� H�e] :7 ;()�%�	��	$%� 49���! ��	$%� b	S%� GD!���� :6q���	M$7 �T	$)�� :7 
)?<(89 ?<P!��S�� L��	8�]�–L	F!��! È!�� –L	8���� ´�$Z 	Æ<P!��S�� –?<(6)7 |�	^ –
�|	)� ?<P!��S�� K�C)7–;��� -(�	,� '	¤P –p��n K���� '	¤P (.

�2b�S7�MO! ������� 	HO�� ::6q��!)<������ .�+,��?–L���	n –L�w�µ –H<O�� 
!�	��� _�<(I� –LeF� –��� ?<P!��S�� –<����5V� ��,+�� ?–?<6()�� L	���$%� –

���,�� L��Ût7 (.

���Singh DReed D���0 G L��! "7�%� ;<()�(� L	P�S7 ?)Z�� �8� ���<&��! - 	))���¬'D
»03¬ (	6� -#-(�:
02ê<+��?<$7�C��� ?��	%� )Sychronous Physical Formats ( :� �O����� ;q� -#!_�	% *S� 

|e
��! ;()%� :7 D�� E���?<P��<%� L��	�C�� '� L��Ût%� '� L���	�� G b	.
�2ê<+��?<$7�C��� ?<S8U�� )Sychronous Online Formats ( :?<P!��S�g� L	�	6�OV� *6U�!

?<����5V� .�+,��! D?���,�� *f	����! ?<��8S$)�� ?S8U�� >7 *�	,���!.

2ê<T?<$7�C��� c� ¥�B�� ;()��� )Self Paced Sychronous Formats (.
�2���������	[�! 4P��Pg� o��  :� DE��/� ;�� ?6¤P�! K	�	��!.

U�!c��� )��00 D»�¬(Æ<I
$7 !�8� V �<X� "7��� :� R��[� b� @�	�	8��� b!� :7 
H��!�/)Tools Blended Learning (	M6&9 §��!)Donald Clark D���
 (§$¶� @� K�U� 
?��6�?(+�7 L	��6� 4� @� ;&I$� D?(+�7 c� p�]/�!:

C�N��#�Z�. ��+#�� <� ���}� "���#�� R��>C:
02:�	7� *6)�� ¿�! Workplace learning.
�2��������MO! 	HO�� DH<O����!g� !��	�� Face to Face Tutoring DCoaching Or 

Mentoring.
�2*+,�� -������ Classroom.
�2%���� K��U$%� ?<9���� ?<6<()��� Distributable Print Media.
12���%� K��U$%� ?<P!��S�g� ?<6<()��� Distributable Electronic MediaD)?��%� »��9/�

 ?<)6&��Audio CD D���<,�� ? ���Video Tapes D?��%� »��9/�CD Room D
�?<69��� ���<,�� L	P��
�DVD (.
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32%���� -f	q,�� R8�� L�� ?<6<()��� Broadcast MediaD)b��C,(���TV D�������Radio D
-(�	,��� b��C,(��� Interactive (.

W�R��>CN��#�Z�. ��+#�� ���}� "��#�� :
02p���� 4P��Pg� w� -6<()��� Online Learning Content:)?
<&Z ;()� ��	+7–p���� 

*7	U�� -(�	,���–»	x� -(�	,��� p���� –E��/� ;�� –K	�	�� (.
�2�����������! �!��S�g� ���<O���� !� �!��S�g� H�!��S�g� E-Tutoring DE-Coaching 

Or E-mentoring :?���,�� ?)O���� ?�Bu��� .e] :7 ;()�6(� ���%�! HO�%� �!� �)(� ;()%�.

2;()�����Pg� w� -��	U��� 4POnline Collabrative Learning :@� ;&I$�!:

•´�	U��7�C�V )�!��S�g� ��w��–L	Pe�g� ?F�� (.
•´�	U��7�C� )?Z��S%� L	¶�	��–o<8
��� ?��	U7 –?<)6&�� L��Ût%� (.

�2K����4P��Pg� w� L	7�()%� Online Knowledge Management:):� R}8�� ����9
%�L	7�() DL	P	<8�� ���=��� DL	,(%�! of	¶��� k	O���� Dc8] K�	U��� (

12L	7�] ����� the web:)R}8�� L	��n–����� >9��7 –¿	I$�� L	��6� –>9��7 
?<P!��S�g� K�	N��� (.

32;()���.�6�� ).	I$�� (Mobile Learning:).�6�� ��	[�laptop D?<+=U�� L���	&%�
��� ?<69–.�6�� b�,(��� (.

!	��� "���#�� [v�w:
��}X� :7 *� ���)0�

#D»

(b	®�-¶�	[�)0�

#D»
3(D_�6)�� 

)0�
�#D»��(D_�7	u�� ?¹�])0�
0#D»�0(D'e�)���¬'D»�10 (!�8� ��'e& 
7!Ü��#�5 )��00'D3­(?¶e¶�	��	� -# "7�%� ;<()�(� ��	¼ :
02¼���K�	M%� ���
� )Skill-Driven Model ( :��	)7! L��	M7 ���
� �# ��U$%� ����

;()%� >7 ¥�B�� ;()��� ��	  Le�	,� "7� o��  :� K�!�n Dw�� ?
���Z���!��S�g� 
L	U9	$%�! D�MO! L�E	I(��! L	���$%�!	HO�� Dl6()�6(� "7	P�Z >�! �¹! D*7	)%� '��=���! D

Õ�I�!?<��8S$)�� ?S8U�� .e] :7 ;���� D�!��S�g� ��w��!.
�2���¼��
� �¸9�%� )Attitude-Driven Model ( :¸9��7! L	<��(� ���
� �# ����

?S8U�� w� ;()��� �<�	��! ?��<(I��� ;<()��� �<�	�� lZ "7��� o��  :� ?$<)7.
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2���¼KE	,S�� ���
� )Competency-Driven Model ( :lZ ���6$�� �B# "7�� L�!�/� 
*6)�� b	S7 G L�E	,S�� ���
� *O� :7 H<O����! ?5�)%� ��	+7 K���� >7 H� ?6�����.

¸<q�!��� �Z�)��00'D»

� (:?5�)%�! ?<69��� ?5�)%� lZ "7�<� ?5�)%� ���
� ���¼
?��<(I��� .��� cU�!)��00'D»¬�(@�lO��¼%� ;<()�(� 	m "7�:

02���¼ ODP :ÀZ� .e] :7 l6()�6(� ?8&$�	Z Ü)7 �� ;()��� *)O J(� �6�)� ���¼ �#!
?<)9���� ;¯	<Á ?<6<()��� ¸9��%� D?<I<I[� 	M)9��7 G ?<6<()��� Kwx� b�U<)� ;M()O!)OFFice 

for Domestic Preparedess D���
 (%� L	�V��� G � ��� ���)��V� ��S7K�}�.
�2���¼�! "P	# !)Haung DZhou D���1 (-# ?<�	�� *F��7 ±e¶ :7 b�S��!:

�2?(F�7-(8I�� *<(}��� .
|2?(F�7��	+%�! ?
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�C<6�7 ;<()��� b�S��.
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6<()��� ?<(6)��?<	¯	O�µ! ?<6()��� D�MO���!b�6f�� 	�9 L	9�)7 ?��UZ !� ?<$I� !� ?��	7 b�S� D.�I�!
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3(:� b�?<$8�?,<)q�� ?<�}��� D��� :7 �# ?<$I��� ��	+%� G sI$��!

"7�%� ;<()�(� L	I<)%� D�	,�� p��!)��0� D»�­� (:� KCMO/� ¸9�� §�� ?�O	,%� .	
�/� b�
 �8&� *6)���Â�	Z�	K���g�! ;()%�! ;()�6(� ��8(� �¶t� 	�	?<6<()��� "7��� L	O�µ J(� D:7!

 	M<�� cU� §��! ?<�	6�OV� L	Z�)+��_CW$)��)��0�'D»��(Ý��]@� ;Mf	$Z� .�` :7 E	Z�� 
?��Z�� c� >9��7 D� È	,ö� v�B�!-���>6��� G ?<$I��� ?<7/�! "7�%� ;<()��	Z D���!

Harriman D����"7�%� ;<()��� b� «)U�� E���� ?���� G ��! 	6� K�� L	Z�)T HO��� 
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#D»31(IPÂe

Milheim D���3Â
u� ´	$# b� 	�)9�! 	J(� l6()�%� *f	�� J(� ���� G ;()%� D�q�� ¸<q�!	:�
*<�	¦�)���­'(§�� L	Z�)+�� :7 �!��S�g� ;<()��� ?
UP� B<,$� E	$¶� l8�	U%� |e
�� ?)Z	�7 b�

� H���9 '�)Z *Q6�� "7�%� ;<()��� G ;()%� 	MO���J(;M�¤Fe7 .
��� .	� G L	������ :7 ��� J(� ke V� �)Z!	�� b	$F ?���� *Q7 "7�%� ;<())��0�'D

»
�(?����! b	®� -¶�	[�)0�

#D»�
(�6n ?����!)��0�'D»00� (;<()��� b� �O!
�cQ� HO��� "7�%��)+�� :7 L	Z�	M$7 L	9�)%�! :

2'��)��� ?<6<()��� ?<(6)�� ���
�� J)&� K���O ?<N<������ A�	8��	Z "7�%� ;<()��� @� �¤$�� ?<6(.
2?Z�)TK���O ;()� ?I��  @� ?��<(I��� ;<()��� ?I��  :7 .�}��� .
2sIPL	S8U��! ��	[� KCMO� >7 *7	)�(� ?<5	S�� K�	M%�! Kwx� D?(#t%� ����S�� �5�� '��!.
2?(SU7?u(�� �?�C<(�g� ?u(�	Z 4)�! L�!�/�! "7�w�� ?<8�	u5.
2L	I<)%�� ?��	%� sI$�	�! ����[� G�w�L	< D	#�	)�� k	,���! L	S8U��!.
2'��?<P!��S�g� "#	$%� �5�� D-M5 	7Æ<9�! ?��8
7 4���	.
2��+I��?���,�� ?)O���� ?�Bu��� G.

:7 *� ¸<q�!;<#��Z�)��00'D»0
� (!��� �Z�)��00'D»

0 ('e�!)���¬'D
»�1¬ (!�8� ���<&��! - 	))���¬»03� (!�8� %�;)$)��0'D»­(�����L	Z�)+�� :7 

"7�%� ;<()�(� L	I<)%�!	M$7 :
2HP�V� :7 b	6� _� �O�� bG !� ;��	$7 G lZ���%� !� l6()�%� p�� K��O�%� KCMO/� 

�	&%� 	� b����� §�� ������� :�	7� �Æ<P!��S�	?��&��! K��I��! KE	,S�� �,P J(� 
L�C<MN���! DM$%� p��}6(� �(+� 	r�!�	&6(� -N.

2L	Z�)T?������ :�	7� G LV	+�V�! L	S8U�� L	���! ?6¤P� G.
2L	Z�)T?89��%� '	¤P! Õ�I��� GDL	$<)�� B]�! �<}+���!.

¸<q�!�e<S�� )���0'D»�
(:
2?Z�)T±	Á/	Z ?T	x� L	S8U�� >7 LV	+�V� !� ?��$�%� L	7�()%� C���7 @� .�T��� �'�)�

S7g� �5��	M<�� .�]�(� ?,(�=%� L	<P	.
2'��)<��� |	|e
�� :7 c8� ��� *89 :7 ?<$I��� AB# D	� *7	)��� '��! 	Mq5�!.
2'��	U9	$%� ><6° ?��	U%� |e
�� :7 c8� ��� K��9 L�H<5 ��
� §�� 49��� o<� �8&Z.
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� �$� l6()%� '	7� ¸I� of	� ;#� b� RF	8�� 

Æ<¦� H� ?<6<()���	�P� R<FHI<8
� �$� ����� ;()%� *)^ ?<$<�!� ?6¤PªZ '�
+� H.

�%_�!	��� "���#�� �
��2 ��&� x�� :
cU���� )��00'D»��(-# "7�%� ;<()��� K�S5 	M<(� '�I� §�� ��/� :7 ?��6� @�
�	��	�:
•��t�µ ���5/� b� J(� H�,&(5 "7�%� ;<()��� b�,(�;¯	7	6�#�! ;¯���9 GD!b�Â9!�5 ´	$#	

;M$<Z 	6<5 ?���5.
•;()���><6N(� oF D)�7 *S� *,S� ;()��� ?< ��I®� o<I` b�! ��
�� :7 �	<�]V� G o[� ;(

L	<N<�����V�!;()��� G H����! H����9 ��	$� §�� .
•b��)9�! 4}8T� ;<()��� 	<O���$S� 	���6(7 	?<6<()��� ?<(6)�� GDr�!	�Z�� 4&<� 	?<#	5��� :7 

-f��U)�� À<
=���!.
•b�-6()�� À<
=��� G :6S� "7�%� ;<()��� �#�O D/� .eu��V�!*q5 D*Q7/� ¸<j����!

?<6<()��� ?<(6)�� G ;<()��� 	<O���$S�� D_�<(I��� -,+�� ;()��� :� -(=��� b!�.
•;<()����)� "7�%� 6������� ��  G *7	S���! k�$���! ��)��� J(� �DG! p���� Õ�I� G!

?
UP/�.
•b�?<6<()��� ?<(6)�� G ;M%�! -�	�/� ���� �# ;()�%� .
•;<()���;()�� L	<(6� ?<6$� @� ��M� "7�%� ?<�	�/�)Basic Science Processes(p��

l6()�%�.
•�<�	M$<Z ÀZ�� V ?<&���� ��
Z ������� ?<(6� �UF "7�%� ;<()��� ��# D@� ��M� H$S�!

;()��� ��# o<I}�� ?(�	,�� L	<N<�����V�! ��
�� �<F��! *7	S�.

R����#	�o� !	��� "���#�� cM p���&#�� "���#�� �	 7�&#:
�e<S�� ���)��00'D»30(.	I�PV� ;�<� 	#�	ì� �¹ §�� L�E��Og� :7 ?��6� ´	$# b�

¸+�� *]�� ;�� §�� ?��<(I��� ��
�� :7 D|	�S�� '��=��� >7 L	7�()6(� ��+6� ;()%� J(� CS���!
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•*��)� G ?<�	�� K��� 	<O���$S��� *)^ R<Á L	)7	X�! {���%� p��&7 J(� ;<()��� ?�	<� 

*F��%� ><� G ?<6<()��� ?<(6)��.
•*<SU�?<6<()��� K���g� !� K������ !� ?)7	X� p��&7 J(� ?$X D6� @��� :7 b�S�� ���
��� ?<(

 G l++=�%� :7 ?��6� ;q� *6� o��5K��;<()��� 	<O���$S�! "#	$%� ���
� *Q7 LV	� .
•?����� >9�! '��=��?)7	X� !� ?���%� G 	<O���$S��� D?<6<()��� "7�w��! KCMO/� �+F _�

	M<5 K�5��%�.
•;�� K���� ?���%�?)7	X� !� D"7�� 	M)<NU�!	� l6()%� '��=���! ;<()��� G 	<O���$S��� .
•>�!�7/� ?(��  ?(7	� ?
] !� ��+� D$S��� "7��	<O���	� l6()%� '��=���! ;<()��� G.
•���`"7��� ?<(6� B<,$�� ?<$7� K�7 D*F��7 J(� ;��!.
•s<+ì;<()��� G 	<O���$S��� "7�� ?<P�C<7 D/� E��� ¸<�	S� ?<
u��! "7�w��! KCMO

�������!.
•E	UP�?<�` ?<O���$S� ?<$Z .
•����� ��� ��	[� '��=��� J(� |e
��! l6()%� 4P��Pg�!;<()��� G.
•E	UP� K���g� !� K������ !� L	)7	X� G 	<O���$S��� J(� K�6�)%� "#	$%� ;<6+�� C��7 

?<6<()��� Dl++=�%� :7 o��5 H<5 *6)�.
•�E��OK�6�&7 K��+Z �!��S�g� ;<()��� .	� G ±	Á/� .
•c5�� G 	<O���$S�(� l6()%� '��=��� E	$¶� ?6f�� K��+Z ?S8U��! KCMO/� ?P	<T! �,�� ;���� 

;<()���.
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J8���4���� :�������� ������ ����  � !	��� "���#�� ���$#%�:

5���	���� � !	��� "���#�� ���$#%� ��*���#�� �h:
�	��Cu�� !)����'(� ?���5 ?���� G L��! "7�%� ;<()��� ?�<Z sf	+] @�_�7	u� 

)��00'D»0¬(-(� 	6� -#!:
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UP Interactive :?<6<()��� ?<(6)�� G ?��	U%� HP	S7²Z ;()�%� b� _� D�q��!	�# w�)� 

	M<(� *+F §�� "f	�$��! H6()� :� .!t&%�.
�2?�<Z ?<P!	)� Cooperative :KcuT ;()� L	)6�� *S� J(� *6)�� |e
�� b	S7²Z _� DR<Á

� ��	&�÷**q5/� ;()��� o<I}�� �]�� ;M$7 .

2?�<Z ?<f	$Z Constructive :	]�²Z |e
�� '�I�.?5�)%� J(� 	M<�� ��(T�� §�� K���X� �	S5/� 

;M��� ?IZ	&�� �p�9� ;M5 o<I}�� v��!Ü)6(� .
�2?�<Z ?6¤$7! K��+I7 Intentional :	MI<I` @� b�)&� ?<6<()� ���#� l6()�%� p�� b�S� D

|e
�� p�� ;()��� oI` G �������! ?��	6%� "7��Z *Q7 ?��$�%� L	<�w�� ;#��	&�!.
12?�<Z .	+��! ?¶�	n Conversational :PV� ?T�5 l6()�6(� �	��q	��6� @� '	6 ?<P!	)� L

¸+�� ?�	9 *]�� D?S8� '��=��	Z ?<����5� !�4P��Pg� ��	lZ *T����� ?<(6� :7 *M&� 
l6()�%� D�	S5/�! L	7�()%� .�	8�!.

32?�<Z ?<9	<� Contextualized :LeSU7 *S� J(� l6()�6(� ¸f	j���! L	8O���� '�I� :7 
?<I<I[� ?�<8�� D	�� L	<��Z '��=��� :S®! v(� *Q7 *F! ;M5 J(� |e
�� K��	&% K	�

LeSU%�.
?NF! ?����I�� G ��!!)��0
'D»1¬3 (IPÂe?�	6� :� )���­'(�L	8(
�7 :7 b

-(� 	7 "7�%� ;<()���:
•b�7	S�7 "7�%� ;<()��� b�S� Âe?6f	I�� ?��<(I��� ;<()��� �<�	�� >7 .
•><NU��<�	��! ��  .	6)��� J(� l6()%� ;<()��� G ?��<(I� c� D?+[� *<),� G ��	&�!

?<,+��.
•b����	9 ;()%� b�S� �?Q��[� ;<()��� L	<$I� '��=��� J(� D.	+�e� ?,(�=%� *f	���� '��=���!.
•b�|��	[� '��=��	Z ?T	x� L��	M%� ;()�%� p�� �5���� D4P��Pg�! D��w��!�!��S�g�.
•c5��L	<�w�� ;<()��� :7 k�$�� �B� KCMO/�! .
•c5�� G *Q6�� §�� ?<�}��� ?<$8�� �?Z��%� ?��U8�� ����S�� ���� DLV	+�V� a�
] c5��!
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%�@�¸+�� ��� .
_�6U�� :7 *� ¸<q�!)���¬'D»­(�]!?¹_�7	u�� )0�
0#D»��(¸���! 

)��0�'D»��(IPÂe-7C� :� )���0'(�����L	8(
�%� :7 :
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��	
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2�����M%	Z ;()�%�! ;()%� L��	Àf	���� '��=��V ?��!�q�� D�!��� .e] :7 v��!L�

.	�� �B� ?T	x� ?<8������.
2l6q�
�! ��� :7 *SU�� �B� ?8�	$%� ?<6<()��� "#	$%� ���;<().
2*6)�� �<���}(� ;M7��=��� .e] :7 ;�e  ;<()�� :����7 b�6()%� �8+� b� J(� 

	¯	I<8
�! D?<%	)��! ?<(�� L	7�()%� L	S8�! D?8�	$%� ?<6<()��� ���%� ?F	��!.
�e<S�� .�I�!)��00'D»3¬(:7 �¹ ��7� ´	$#"7�%� ;<()��� ?�<Z G 	¯	��� Db� �Ze5

>6^ ?&(° "7	Pw�� ��8�)l6()�%�! l6()%� (H�<��! "7	Pw�� ���#� �<��� 	M<5 ;�� DAB<,$� ?
]!
H�	<N<������ ���! D�!*6)�G l6()%� ��O! J(� l6()�%� L��	&,��� J(� ��(� ��	$%� 49��� 

�<O *SUZ D.e] :7 E����Pg�4P�{!���� L	�	9 G !� D��	+7 G k�$� ´	$# b�S� b� �¹!
l6()�%� lZ ?���,�� �!�,�� ?(Z	I% L	7�()%�.

"=& �cM ��*���#�� �h���� � !	��� "���#�� 5���	 :

�Cno:��'&#�� 5�����:
$)�� ���W_C)��0�'D»�
(_�6)��!)���­'D»�¬� (��� .	7�!)��00'D

»0�� (&F!:)����'D»��3 (;<()��� ?�<Z G 	#c5�� �¹ §�� ?<$I��� L	8(
�%� :7 ?��6�
�	��	� -#! "7�%�:

•��!C� È�� �	MO! �� ��	F �	M° .�+,�� Data show.
•c5�� �!��S�� ��I7 E-course.
•c5��;<()��� K���g '	¤P )LMS) Learning Management System.
•c5��� '	¤P L	����� K���)LCMS) Learning Content Management System.
•c5�� �!��S�g� ;<<I��� "7��Z E-Evaluate.
•���`	� .	+�V� :S® >9��7 .
•�¹?��<(I��� .�+,�� �P	° ?<����5� .�+5 c5�� D�]�� 	6M$7 *� *6S� R<Á.
•c5��� >7 �!	}�(� �!��S�g� �!	}�(� >9��7 .	�� G E�wx.
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�2L	<��Z*Q7 ��+%� ?F��,7 c� ?��	^ )Webct DBlackboardDAuthor ware (.

L	<�w�� :7 k��P/� AB# J(� K��+I7 _�Z���� ¸<�ª���! ;<6+��� L	<(6� b� �)� V �B#!
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