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Abstract 

The purpose of this study is to review the book “Theoretical Foundations of Educational 

Technology” authored by Dr. Hashem Fardanesh. For this reason, the book's two 

dimensions of form and content have been critically explored. Observance of writing 

and spelling rules, fluency of the text, English-Persian dictionary, and thematic index 

can be considered as the apparent advantages of the mentioned work. However, 

providing a preface, stating the main purpose of the work, introduction, and objectives 

of each chapter, summarizing, questions to evaluate the audience and more appropriate 

design of the cover can help make it more desirable in appearance. In terms of content, 

this work has advantages such as logical order and internal coherence, attention to the 

basics of this field, appropriate phrase choices, and attention to credible sources. Update 

the definition of educational technology, and provide content related to the concepts of 

systems, learning, and performance; Uniformity of citation style, clearer presentation of 

some drawers, and appropriate styling of titles can enrich this book's content. In general, 

this work is a valuable work for the initial acquaintance with the theoretical foundations 

of educational technology, and to some extent, it can acquaint the readers with the 

general and basic frameworks of this field. 
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The book “Theoretical Foundations of Educational Technology” is written by Dr. 

Hashem Fardanesh. He received his doctorate from the University of Southern 

California in 1987 with the title of "Psychology and Educational Technology" and is 

currently a retired Associate Professor of educational technology at Tarbiat Modares 

University. This book is one of the most important and oldest books in this field and 

was published for the first time in 1993 by Samt Publications. This book has been well 

received. The proof of this is its 19th edition in 2018. This book is one of the textbooks 

in the field of educational sciences, especially in the field of educational technology, 

and now, in addition to the printed version of the third edition, its electronic version is 

also available on the publishing website of this book. 

In addition to the many references of the audience to this book (19 reprints until the 

time of writing this article), the publication of this work as a textbook, and also 

mentioning that some theories and models related to educational technology were first 

published in Iran is presented in this work, the necessity of critical analysis of its 

content requires. The analytical-documentary method has been used to review the book 

"Theoretical Foundations of Educational Technology". The framework governing the 

current research can be considered among qualitative methods. For this purpose, an 

analytical-documentary method was used. In this method, to achieve the goal of the 

research, from the beginning to the end, the study of books and documents related to the 

subject is discussed, with the analytical-documentary method in four main axes, 

namely, content criticism, translation, design, and finally page layout and appearance is 

made.  

The book mentioned in terms of fourteen components, has a table of contents, a list 

of figures and a list of tables, an introduction, the main content of each chapter, and at 

the end of the book, a list of used sources, an English-Persian glossary and a subject 

index. The book is printed in Waziri cut, which is the usual cut of textbooks. Regarding 

the quality of printing, page layout, typesetting, and binding, the book is free of any 

spelling mistakes. The general rules of writing are well respected in this work. In terms 

of eloquence and fluidity of the text, it can be given an acceptable score, and also 

throughout the book, there are sequential numbers, text marking, indentation of the first 

line of each paragraph to guide the audience's eyes, and highlighting of titles and sub-

titles, they are well used. 

Despite the strong points of the book, in terms of its form, criticisms can be 

considered. Issues such as the inappropriate design of the book cover, lack of preface, 

objectives of each chapter, summary, sources for further study at the end of each 
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chapter, conclusion, and summary, as well as the existence of gaps between some 

figures and diagrams and their explanations, can be considered as shortcomings form of 

a book. Among the strengths of the book in terms of content, we can point out the 

comprehensiveness of the work, logical order and internal coherence, attention to the 

basics of the field of educational technology, attention to reliable sources, and selection 

of appropriate words. Among the content deficiencies of the criticized work, we can 

point out such things as the omission of some important topics in this field, citation 

problems, ambiguity in some of the forms used, the ranking of titles, and the inadequacy 

of the level of the book's content with the audience.  

In most of the books that have been written in the field of educational technology, 

there is a blank space of a work that well presents the theoretical foundation of this field 

and a big picture based on which one can see its different subfields and their 

relationship with each other. The structure of this book, which is presented based on a 

conceptual model proposed by the author, makes its content coherent and creates a 

suitable theoretical foundation in the audience's mind. This issue is considered a great 

advantage and makes it work like a conceptual map. The mentioned book has strong 

points that make it an important specialized source for students and fans of this field, 

and in general, it can be said that it has good quality. Among other things, we can 

mention its relative comprehensiveness, correct writing and punctuation rules, logical 

order and internal coherence, attention to authentic sources, the foundations of the field 

in writing content, and appropriate word choices. 

Based on the criticism and analysis done in relation to the book “Theoretical 

Foundations of Educational Technology”, some suggestions are presented to enrich the 

topics of the book: 

- For the book to look more like a textbook, it is possible to add a preface, the main 

purpose of the work, an introduction to each chapter, the objectives of each chapter, a 

conclusion, and some questions to evaluate the audience as a textbook and adding 

resources for further study at the end of each chapter. 

- Materials related to the discussion of systems, areas affecting educational 

technology, updating the definition of the field of educational technology, and concepts 

of learning and performance should be presented. 

- The citation method should be presented more uniformly. 

- Presenting materials in the field of information and communication technology, as 

well as media, methods and new approaches in this field can make the audience of this 

field better acquainted, especially undergraduate students. 
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- Paying more attention to the design of the book cover will have a significant effect 

on attracting the audience to this work. 

 

Bibliography 

Abul Ma'ali, Khadijah. (2011). Qualitative research from theory to practice. Tehran: Science[in Persian] 

Ahdian, M; Ramezani, O, and Mohammadi, D. (1386). Introduction to educational technology (second 

edition). Tehran: Aizh [in Persian] 

Aliabadi, Kh. (2007). Introduction to educational technology. Tehran: Payam Noor [in Persian] 

American Psychological Association (APA). (2020). Publication Manual of the American 

Psychological Association. (7
th
 ed). Washington, D. C.: American Psychological Association. 

Association for Educational Communications and Technology (1977). The Definition of Educational 

Technology. Washington, D.C.: Association for Educational Communications and Technology. 
Association for Educational Communications and Technology (2007). Definition. A. Januszewski, & 

M. Molenda (Eds.), Educational Technology: A Definition with Commentary (pp. 1–14). New 

York: Lawrence Erlbaum Associate. 

Basaza, J., Naiga (2011). Handbook of educational technology (translated by Hossein Zanganeh and 

Haniyeh Mastour). Tehran: Aizh[in Persian] 

Berlo, D. K. (1960). The Process of Communication: An Introduction to Theory and Practice. New 

York:  Holt, Rinehart and Winston. 
Carr, David; Macher, Fenster; Richardson and others. (2006). Advanced teaching methods (translated 

by Hashem Fardanesh). Tehran: Kavir [in Persian] 

Commission of instructional technology (1970). To Improve Learning: An Evaluation of Instructional 

Technology (Vol. 1). NY: Bowker.  
Dale, E. (1946). Audio-Visual Methods in Teaching. Dryden Press..  

Ely, Donald. (2008). Frameworks of Educational Technology. British journal of educational 

technology. 39 (2), p 244-250.  

Fardanesh, H. (2014). Instructional Design: Basics, Approaches, and Applications. Tehran: Samt[in 

Persian] 

Fardanesh, H. (2014). Theoretical foundations of educational technology (third edition). Tehran: 

Samt[in Persian] 

Gustafson, K. L., & Branch, R. M. (2002). Survey of Instructional Development Models. (4
th
 ed). NY: 

Syracuse.  
Hoban, C. F., Jr. (1977). A Systems Approach to Audiovisual Communications (1956 Okoboji Speech). 

In L.W. Cochran (Ed.), Okoboji: a 20-year review of leadership 1955–1974 (pp. 67–72). Dubuque, 

IA: Kendall-Hunt. 
Kinchin, Ian M.; Möllits, Aet; Reiska, Priit. (2019). Uncovering Types of Knowledge in Concept Maps. 

Education science. 9(131). Pp 1-14.  
King, K. (1982). Formal, Nonformal And Informal Learning: Some North-South Contrasts. Int Rev 

Educ 28, 177–187 (1982). https://doi.org/10.1007/BF00598445 



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  93  

 

Leshin, Cynthia, B; Pollock, Julian and Reigluth, Charles, M. (1992). Educational design strategies and 

techniques (translated by Hashem Fardanesh). Tehran: Samt [in Persian] 

Molenda, M. (2008). Historical Foundations. in Handbook of research on educational communications 

and technology (3rd Ed). 3-20. 

Nowrozi, Dariush; Velayati, Elaha and Vahadani Asadi, Mohammad Reza. (2016). Advanced 

educational technology. Tehran: Samt [in Persian] 
Pakpour, Yunus. (2010). The field of educational technology. Tehran: Didar [in Persian] 

Reigeluth, C., & Merrill, M. (1979). Classes of Instructional Variables. Educational Technology, 19(3), 

5-24. Retrieved March 12, 2021, from http://www.jstor.org/stable/44421327 
Reiser, R. A. & Dempsey, R. A. (2017). Trends and Issues in Instructional Design and Technology (4

Th
 

Ed). Pearson Education 

RomyZefsky, A, J. (1987). Designing educational systems (translated by Hashem Fardanesh). Tehran: 

Samt [in Persian] 

Saif, Ali Akbar. (2021). Modern educational psychology. Tehran: Duran [in Persian] 

Seattler, P. (1990). The Evolution of American Educational Technology. Englewood, CO: Libraries 

Unlimited.  
Seels, B. B., & Richey, R. C. (1994). Instructional Technology: The Definition and Domains of The 

Field. Washington, DC: Association for Educational Communications and Technology. 
Shannon, C. E. (1949). The Mathematical Theory of Communication. Urbana, IL: University of Illinois 

Press. 
Spector, J. (2016). Ethics in Educational Technology: Towards A Framework for Ethical Decision 

Making in And for The Discipline. Educational Technology Research and Development, 64, 1003-

1011. 

Spector, j. m. & Yuen, h. k. (2016). Educational Technology Program and Project Evaluation. New 

York: Routledge 

Spector, j. m. (2009). Handbook of Research on Educational Communication and Technology. New 

York, London: Lawrence Erlbaum Associates.  

Spector, j. m. (2016). Foundations of Educational Technology: Integrative Approaches and 

Interdisciplinary Perspectives (Interdisciplinary Approaches to Educational Technology (2
 th

 ed). 

New York: Routledge  
Spector, Michael. (2016). Basics of educational technology: hybrid approach and interdisciplinary 

perspectives (translated by Mohammad Hashemi). Tehran: Kamangir Publications [in Persian] 

Wood, D. N. and Wylie, D. G. (1977). Educational Telecommunications. Belmont, CA: Wadsworth. 
Zanganeh, Hossein. (2011). Theoretical and practical foundations of educational technology. Tehran: 

Avai Noor [in Persian] 

 





  

 

����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������ ;
:<���� ���� �
���� � =
>2
?	 :3��@�  

,A@ �	
� #���  �2
�	)#��� B <����� �
� �(23�  !"
#$3� �
&'% 1402  

����� ��	
��
 ��
�  

����� ���
 �������
 ������  

�6+� 	83	� 
�"*  

���D6�D Eالله&
F "
6.**� �	'E <#G"��&D�***  

�����  

��� ���� 	 �
� ��
� ��	���  �
���
��� ���� ��������   !"��#�  �$ �%&    ' !
� � ��(
 ��)(�* +�) . � �-.  + /01   2� ! � 3� 	(�  )� �4� 	�-   5 � �
 ��   !%�6  24�%  2�       (
� �)� 

	
�)	(����  
7� .+ �) 5�*�8 �)�9  -+    !�
:� � 7)�9� 	 ;�) � -1 <)	�   =�)	 1.� � <(� �   �
�> 
2:�)%?�      ��
*�1 
@� 	  ->  7� ����   � )��  ��) ") <)� �  %A)"
  ��
 B�  � C)  ���D �  + ?�)( .
)
�-. E
�1 F)�)> �%� 1�
�G8 �  %<
   2 H) �� ��    5 ��
� 1� C)	     I @0 1J K* � � �)� �)  � ���1 

���� 
��- �)�� "�)-�
� LM
N�1   �)�M 	�  L �
��     � � 20 � ��    ��
 B � �� ") � �)���   5 �
��2O�%+ �%� �� )��4� �3� �( .��� P@� <#�-1 )-. �C) )�)(� ��)%�)"
� '� <�Q    
O�� ' ���  	

�	�( R
S?�)�1 �
�� 5� 50��� )-. =�)	 1="�� T8-�� 
�� L�
��1 	   � ��3� I�
�� 5� R
@��)  + �) .
5� "	� �
��� �3�-& �������� !"��#�1 F)�)> )��4��- �( �
 �6  �
 G�%' �% '� ?   1
 �  -8(
%��  	

(��2@71 -P +�( �((
���) P�� <(���1 F)�)> .!	�   U�� ���  J� !  
 �1 V� 	  � ���   L �
��
	
�7-. �� 
�W X7
� ��)��� )��4��- �%� �� )-. �( .(�! �C)Y�@S�1 )-. )�� �C)�  
� !#�- �	)  %5 
�� 
�%<
 
�� ���� �������� !"��#� �C) Z"�) ���� +�) 	 ��
� �?��  �� ��)��  <
8� ��)�U )� 


� ��Q�
/Q 
�� 2�� 	 �	)%> )-. .��� 
�!# ="��  

������ � :�" �������� !"��#�1 �
� 1�
�� �
�� ��(� �
:[�)(�1 1Z"��# -8(
%��.  
 

* ��?-��) <)�-) 1<)�@� 1
�%� �27�� =
:[�)( 1�!"��# �������� �
-(
��)6  1(E�_?�a.momenirad@basu.ac.ir 

** 1��"�)�U =
:[�)( 1�!"��# �������� �
-(
��) <)�-) 1<)�/�1 ghasemtabar.it@gmail.com  
*** 1
�%� �27�� =
:[�)( 1�!"��# �������� �
%[�)( <)�-) 1<)�@�1 maryamporjamshidi@gmail.com  

 `-�
� :+*
-�(11/03/1402 :Z�-D� `-�
� 125/07/1402  

 



96  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

�	D�	: �
�� �
��� ���� �������� !"��#� �C) ���( '!
� ��)(�*  + �) .	� �(  E
 � 1987 
���(� (�U )� 
�  <)� �7 »<)	�   �
�!� 	  �� ������   !"��#�«  �
� =
: [�)( ")%��G  %
�  �� �0� 

�(-+  *
 =(�  � +  �) 	 '  � <�  ��)   [�)(%�
 �  ?[�"
�> ��  ������   !"��#� ��� =
:  [�)(  %+ 
 n��� +�).  

)-. �C) ") '/� ��-. 	 �9-@� ��-. �
C# �( )-. �"%5� +�) 	 �	)%. �
� �(  E
 � 1372  o ��� 
A)�
[��) +@� �[��� =�! +�) .)-. �
�� E
�
��)(��� ��U� �)�8 .+�) =�! I9)	� ) ��  -. 

 E
� �( <# '�("�� p
Q Y����1398  +�) .)-. �
�� -�� ")  �
 ��  
 ��   ��(� �(  "� �6 
��� R�27%�� 5� 	-=� )�8-� �������� !"��#� +�) '� 	 <���)1 =	;7 �� N?�>  �
 Q� 	  -)�-� 

N?� 1R��> �	����)%�� � <#%T ) A)�
[��) =
:�	 �(-. +�( �( �
�� n�  +�)  .  
=	;7 �� Y�0� "-(
 <
�M
N� 5� )-. �
�� )=("��  �
 � �S�  -p
Q�  
 �  <
 �"  Z�
 :� )  -. 

5�

� 1(p
Q )-. �C) 5� <)��7 -P �
�� ��(� '� 	 �Q%. ��q )-. 5��� 5� U��� ") ���  -5  
 � 	 
E�� 
�� r���� 5� �������� !"��#� )��� �	)%.  �
 � �( )  -<)� �( )  -.  � C)  5 F)�)  =� !  + �) 

���� 	 �
� A�	��� 24�%2� )��4�� ) )� <#-�
S �� ���.  
J�" �
3$� :)��� ���� 	 �
��  �
���
���  � ���  �� ������   !"��#� 24� Z	� ")%  2�      
(
��)�  )� ��
� ��	�� �� '�
� ��Q�
/Q .+�) =�! =(
G��)��  <)� � �(  � �"6 Z	�  
 �� 

�%G� 5� �
?� (�	# .��-. �����1 24� Z	� ")%2�    (
��)�  ) �( .� ! =(
G��)  -. Z	�1  )� �� 
+�( -�
� 5� ��� ��	�� ") "
W# 
� R
S�) �� 3�
O�>    (�� � Y� ��� 
 � o���� (
��) 	 L����� 

5�U)(�� �� (�! 	 
� !%�6 24�%2�    (
��)� 2H) ��4� �
/Q �(� -�3�   )� �4� � 
��-1   15 @0��
�)�M�1 �( 	
/�-+ 54GH )�#�- 	 J�! ��
B� R
S�) �� 8%(�.  

�"��� 

>�� �4$� � ���-	�' :�C) =�!��q ")  � �� �s 5 G�  
 ��  =(�
 /Q  5 �
8 )�)(�   + ��/*
J�! +��/* 1L�
O� 
� 	 )��4� 15��
� 1E	)�0� 2H)� 
/��) �( 	 JK* ���    + ��/* �
 ��

=(
G��) I�
�� 1=�! =�)	 �
�> 2:�)%?�    ��
*�1 
@� 	-> 7����� "	 IO9 �( �
�� .+�)-��1   5 �
�
�� E�@3� IO9 
�� ��(�  +�)1 p
Q =�! +�) .�(  X 4� �%G  %+  1p
 Q  54G H )�# � -1 

�	�� �
:��1 *
4H 	� 5� ��U� J@7 =�! 	 �
�� �9
* 5��8�� o2W 
�� ;�)�- +�).  
�7)�9 ��@7� Z�
:� �( )-. �C) 5� ��U� 
7�-+ =�!  + �) .")  � ��   !%)��- 	 <)	�  <(� � 

.�� �%T ��)%"
 J�
9 ���9�   ��  <)� �  5 � <# ()( 	  ' �   �Q%. �(  � �
���  �
 �� ")  ()� 7) ���%  ��1 
5�
[� �)D8� 1.�� �� :�*�� oU E	) �� �)�8)�
� )��� )��-+ '[Q  1L M
N�  5� ?0��  "
 �� 
	
�7-.1 " 	-<)��7� 
� 5� ��U� =(
G��) =�!  )+�  . 

 (�0	
� ��9 r

�� 2�! ��� ") (�)( �
�� 5�� ��  <)� �  
�� 
��-  5 �  �
 �� (�)	  + ?�)( .
(�)��� <�Q L�
��
� <(�� �)�M� �20 1�
�� )��.�! �%� 1�
�G8     1J K* � � �)� �) 3�
 ��� 



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  97  

 

)��� 3�
O�> �%� �� �( �U# �� 1JK* ��%5S 8%��1 I@0 	 ���� 	 '�   �Q%.  (� 0	  52 H
*   �%. 
U��� E
�!) 	 
��)(�@� 	 ���%A
4 <# 
� )� �� <)�� ") ��
��  
�� 2�!� .+?�)( �
��  

") r

� A�9 �
�� �( �3� )��4��- �� <)�� 5� 3�
0%+ 1�C) '�� 
O��� 	  R
S ?�)   �	�(�1 
50�� 5� �
��� 	 ��%<
 
�� "��6 �������� !"��#�1   � ��3� I�
 �� 5� R
@��)1 =�)	 	 T8-  ��  
 �� 

L�
�� =�
!) (�� .") ��
�� 
��  )� �4��-  � C)  � 
�(���   �'   ��  <)� �  5 �  (�)� ��  ' �  <� Q 
E�Gt� <��
� U��� X�
�� '/� �( )-. 1="�� )-A)()�  �((
�� �)�1  R
 /�) �(   U���  J� !  
 �� 
=(
G��) 1=�! V� ���� 	
�7-.1 )��4� uO� L�
�� R�7 	� .(�� =�
!) <
�M
N� 
� �
��  

��&�L M&�� :�( �%� �� �
C#� 5� �( "��6 �������� !"��#� 5� '29 �4�-�  =� �#�(  + �)  
 0� 
�
U� -P �C)1 5� 5� ��U� ��%<
 ���� )-. ="�� )� 5F)�) =(��1  	-P  � K�-�  v�T �1    <)� �� 5 �
��n
�) <# "-="��� 
��  & 2�N� <# )� (  -� 	  r
 ���) <#  
 � )�  
 �   -P (- � :  N [�%w 1()( 

n
?�) �� (�! .�
�U
� )-. �
��1 �� 5�n
�) -P E�� ��/G�� �%� (
/�� �s&�  5 F)�)  =� ! 
1+�) X7
� R
S?�) )��4��- <# =�! 	 (��
!6 ���� ��
��� ) LM
N� .�q �(- (
 S   ��  � �� .

)-. Y���� .?� 8�T�� ��?4� =�! 	 X7
� �� (�! '� <�Q -P [
�> ��/G�� .��� J@7 

�C) D���� TF
� r

� ��9�  +�)�5 <# )� )��� �S[�)(-<
 	  �� M <)�)( )  -.  ="� �  I ��� 
KKN�� J�
9 @�)%�� �� ("
� 	 Y�@S��( �� <)��   ") + G8�%G  %+  �� U�    .+ �) �)(�� U��

� 52@0")� <)�� 5� 3�
0%+ �?�� !�
:� �7)�9 1<#�  5�
 [� 	  �)D 8�  4 H%1u  ' ��   
O���  	
�	�( R
S?�)�1 R
@��) 5� I�
�� ���3� 	 H)%1J 50��  5 � ��  %<
  
 ��  �4� �( ="� �  -�  L �
O�1  	

=�)	 T8-�� 
��  =�
!) L�
���(�.  

�&� 
�

N�: n
�)�� �
� 	 24�%J 
�� R
S�) =�! �(�
�6 ��
� �
��� ���� �� �� ����   !"��#� 
(�)��� 5� <)��7 �%� (
/� +/0 �W� <�!��  X�
����
� 5F)�) �� (�!:  

  )��� )-. �5 ��
� �%� ��   !�J 	  
@ !-J � �
 �   ��(� �  %)� � � �   ��  <)� �   5 �� �
 � 
�%� 1�
�G8 �%<
 ���  2 H)�  1� C)  5 ��
� )�  � �  � �  1J K*  �)� �)  � �  1J K*  I @0  � ���1 

���� 
��- )��� "�)-�
� LM
N� 5� <)��7 -P �
�� ��(�1 3�
�� 	� )��� �  3�
O>   �%�  � � �( 
�U# �� JK* 5*
�)  (��. 

  ��
O�� �(�
�6 X4� �%'�? 1
� ="�� 
�� C$�%��)D8 �� ��������   !"��#�1  5 � "	� �
 ��� 
�3�-& "��6 �������� !"��#�1 	 �
G�%' -8(
%�� 2@7 	�(� 5F)�) (�!. 

  !%�6 (
���) �(� 5� A��H -P +�( ��   .(�! 5F)�) 

  F)�)> ��
O�� �" �(%�>  �	
 �*�    ' � 1A
 M
���) 	 A
 7;M)   �Q%.  5�
 ��  1
 � Z	�  
 �1  	
	�-
�(��� �0-� )-. � ="��� ��)�� X7
� 
�!#�- ��/� <
�M
N� )-. ="�� 5� 	  -=�  �S [�)(-<
 

�
�!�
�� (�!. 



98  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

  R
@��) �%� �� 5� �)�M�  � 20  �
 ��   �$C%�  5 �  )T ��- �(  �D 0  L M
N�  5 � )  -.   � C)
��)�U +!)(. 

  
1 .%��	�  

Z"��# 5� 5��8 )� '� ()" 
� �[� +�) 	 5� !%=� 
�� 
�?�%' 	 W%
�?��%' )���  E
 
��) Z"�)  1
 � 
+�� 1
� =
8# <(�� <)��"�* 	 
x7)� �9%52 ") �OU1
� ( (��� <)�)T� 	-�: D� R
S�)- 5 �*�   .+ �)

��� �	) �[� �8)%5 �)	 ")6 @� =(
G��) Z"��#� 1(�� 5� A��H 2@7� 5� <#  A�(
 ��   �� "�	  -� .
<
@� 5��8 5� J�! 8��"� �
?�)� M�(� <)�)T� E
� !%=� 
�� �	
G��� )� 5�  (� U (  -=�    + �)

� Z"��#%T 5� 5���) 	 <�8
��8 E
�!) 5� 2�!� 2�
��� 5� !%=�  
 ��   G2�N��  5 F)�)  =� !  + �) .
="	��)1 �	
�* (���
� 
�� 
��  M
 ���)� 	 �	����)%  �� �(  Z"� �#   ��  <)� � ")  <)�)T � �% ���� 2 
���	( R)�9) 5� Z"��# �%2%<� 
� ( (�*- � :  (� � . ����y �) )Spector 2016 a (�( �3�-  G�   z
�� ?�

F)�) )� Z"��# I�
0> �
3*%+ 
�� '��� 	 �%�
@�?%P  )� ��  (� �/�  1(� �2@7  � �)(1  	 {�( 	
 '/*-P  ") (�*-P "��6 |
U ��  � �)( .)�- }� 2: 	 ��  -J )Reigeluth and Merrill 1979 (") 

<
KKN�� "��6  �� ������   !"��#�  �(  �

�>      <)� �7 
 � (� U �	� 3�» A
 
�M t��% 
 ��� 
!"��#�« )Classes of Instructional Variables (Z"��# )� )-. 5��8 �3�-& ��  � ��� :»  �%� �%  �� 
Z	� 
�� !"��#� |
U +4� )�!-O� 3�%. )��� ��%<� 5� 
��-~ !"��#� |
U«.  
5� �3�%�� �� <)�� +G8 �� <
�" <
?�) )��� Z"��# 5�)��
7 ��(� /@�%� Z	� 1
�  
 ��)T�)1  	

/S�%�)T� )��� � +�) =(�� Z"��# ��/� E

��)� <)��  
 �(� 5��-  �� ����� ")�   !"��#�   =�
 !)
 �2�
� .(��)Saettler 19681 5� J
� ") 27� (
�#� 1386(. F
O?*��%<
    � 'S� � <�9%�   � ")%(;  )�

5� �(%J �
�%+ R
�� ��� �
� <
�# ") ��� �)�M� 	 <
�"
� �(� ()�� !"��#� �%�  <
 �
8   39)	� 	 
W%J�
9� �
��) )-. ="�� �� �
�!�� .)
�-. E
�1  <
 @�  5 ���M  � �)-<
 ( 	- <)� : )1386  �
 /B) (
�� ���)( �	)%. Z;� 
�� 2@7� )��� 5� 8�
�%�� �������� !"��#� 5� E
�  
 ��   ") � 3�1900 

�� �� ((�8 .�������� !"��#� �%T '� <�Q )�*-�� 2��  Z"� �# �(   �%�  �� 4��  (� U  J �)�� 
G2�N�� )� +[� �� 5�!)D8 +�). 

�( "��6 ������� Z"��#� !"��#� �M ")-� )�*-1
��� =)� 
�(��1 ��� 	%P 
�� |
U  (� U 
��� ��)(� ="�� 
��- '� <�Q <)	� �
�!�1  5 3�
0   �
�!�1  15G ?2*  1A
 M
���)  5�
 ��  
 �1  	

�	
�*� =)� 5� )� A
7;M) 1
�(�� E�� 
�1 Q 	  /��Q�
  
 ��-   2@7�  )� ��  J �  JF
 ?�  Y� ��� 
!"��#� ���-J ��  � �� .�( )  -. �"% 5 �1  ) ��)(� *1394     � �
 /B) (& �)� (�)(  5 � - 5 �*
  
 �� 



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  99  

 

5� +�( =��# �( R�27 (-�: 	 5� 	-=� R�27 Dt�-5 ����6 )-. 5� ="�� �(%J ���� <(��   2��   ��� ?�
5� 	 ��M 
�?�%' @�� <)�� )��� J� JF
?� !"��#� ") <# 
� =�/� (��. 

�
�� �
��� ���� �������� !"��#�    ' !
� � ��( �C) ��)(� *  + �) .	� �(  E
 � 1987 
���(� (�U )� 
�  <)� �7 »<)	�   �
�!� 	  �� ������   !"��#�«  �
� =
: [�)( ")%��G  %
�  �� �0� 

�(-+  *
 '  � 	 +  �) =(�  � <�  ��)   [�)(%�
 �  ?[�"
�> �����  ���   !"��#� ��� =
:  [�)(  %+ 
 n��� +�) .	� E�M�( <)�	( �
�� (�U �
�� 
� 	 A�

� (�3��� �(  "� �6  �� ������  	

�)�M� !"��#� +�) =(�� �[���  5�52@0") �� <)�� �5 �)�M�   !"��#� )1394  & �) 5 � 	 ( 

�
�� 5@0�� 
� 	
�7-. =)� 
�(�� 	 <��* �)�M� !"��#� )  [�%. 	 (- <)� : 1385(1 Z	�  
 �� 
���-� �%5�*�[ )�
� ( 	-<)�: 1385(1  	�)�M� R
�� 
�� !"��#� )��� �?*"� 1386  =�
 !) (

	
�7 �( +9( 
� .(��-. )-. '� 	 �
C# �Q%. +?0 	�0�- �(  	
 �7-.  ��
 
��  5 � 	�  5� !
:� 
+�) 	 5� +�) wN[� )�
�!#� W�W(> �� 5� .�U)(��%<
 
� 	 =(��
! 
�� )-.  ="� � 	  5� !� 

)� (�)(.  
)-. �C) ") '/� ��-. 	 �9-@� ��-. �
C# �( )-. �"%5� +�) 	 �	)%.  �
 � �(  E
 � 1372  o ��� 

A)�
[��) +@� �[��� =�! +�) .)-. �
�� E
�
��)(��� ��U� �)�8 .+�) =�! I9)	� ) ��  -. 
 E
� �( <# '�("�� p
Q Y����1398  +�) .)-. �
�� -�� ")  �
 ��  
 ��   ��(� �(  "� �6 

��� R�27%�� 5� 	-=� )�8-� �������� !"��#� +�) '� 	 <���)1 =	;7 �� N?�> �
Q� 	  -)�-� 
N?� 1R��> �	����)%  �� � <#  %T �	 �( =
 :  A)�
 [��) )  -.  �
 �� �(  + �( n�   + �) . =
 :�	 
A)�
[��) )-. �
�� �(�
�6 )-. �C) �Q%. ���%u =()( +�):  

)-. �
��1 	
� 5�� �
G�%' �������� !"��#� +�)1 )��� (
G��)6 �S[�)(-<
 �!�>   R� 27
���%�� 5� )�8 |�KU-� �������� !"��#� )��� n�( ”  �� ����� A
�� 
��   !"��#�“ 
5�   Z"�)3 /� ��)	%5 � 	 =�!�  <)� �  <# ") 5 �   �T��>    7�* I ���� n�( �(  
 �� ”  E� H)

�)�M� �%R
 
��   !"��#�“1 ”   Z	� 
 � Z"� �#  �����  � � �% '� ?  
 �“  	”   �)�M E� H)� 
R
�� 
�� !"��#�“  �(�	(6 �
�!�
�� �
�!�
� 	� � �!�)%T .(�� =(
G��)  

=	;7 �� )-. �
��1 �
�� 5� 5�� �� 	%<
 
�� "��6 �������� !"��#� �� 1(")(��  �
 ��  
 �� 
(-�:� �%T 
� )-. ��� 5� A��H 5@0�� 	 �$�%& �( )-<)� �[��� =�! ��) .  2@0")>   �$ � �
 C#%G� 
�� <)�� 5� �
�� 
�� �"%�> ��������   !"��#�   ��y�
 �)1390(1  A
�� 
�  �� ������   !"��#� 

��))-<
 	 (-<)�: 1386(1 A
��
� �������� !"��#� 27)� (
�#� 1386(1 ��������   !"��#� 
�%5�*�[ "	���)� ( 	-<)�: 1396(1 �
�� �20	(� �
��� ���� 	   2@7�  �� ������   !"��#� 



100  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

 5�:�")1391 1(	 ")52@0 �
C#� 5� 
� )-. ��� 5@0�� =�! ��) �� <)�� 5� �
�� 
��  + �(   �
�> 
�������� !"��#�  )"
�
�)1393( 	 �
���  �� ������   !"��#�   ����y �))1396   .(� � =�
 !) (


�)-. E
�1 �" �(%�> ��q ���=�! 5� ��� �� ��� )-.  �
 ��   �%� ") (- � :  �
 C# �( )  -. �"% 5 � 
E
�
��)(��� I9)	 =�! +�) .=	;7 �� Y�0� "-(
 <
�M
N� 5� )-. �
�� )=("��  �
 � �S�  -p
Q� 


� <
�" Z�
:� )-. 5�

� 1(p
Q )-. �C) 5� <)��7 -P �
�� ��(� '� 	 �Q%. ) ��q-. 15���  5 � 
U��� ") ���-5 
� 	 E�� 
�� r���� 5� �������� !"��#� )��� �	)%. �
� �( )  -<)� �( )  -.  � C) 
5F)�) =�! 1+�) A�	�� �
� 	 ����� 24�%2� )��4�� <# )� )-�
S �� ���.  

E�M�( �
�%<
 (
@���1 5� 
/�� 	
�7-. )-. 5�!� 	 �
3�-& <# t�%%�  =(� �  1� �)  5 �2� �
�  %+ 
39)	� )-. ="�� �%T �
Q( t�  %%� 	  E� 4�  =� !  + �) )Reiser and Dempsey 2017 .(�(  I�
 �� 

G2�N�� 5� 5� �
�-15�N 	
�7-.1 �
3� 	-& �������� !"��#� =�! 5�U)(��  +�)  ) z�� @3�  -. 
 (�)��5� A��H )TS� ��O� =�!  +�) .5�)()�( 3�� �� (�! �
�-5�N )� �K�N� ") )  -.  ="� � 

	 t�%%�)�� 5� �( <)��7 
�� )-. 5�!� 	 '� �Q%. �
3�-& <# A��H  5 �*�8   + �)  5 �  A�� H 
���%�� 5F)�) (�!. 

�	)%. =(
G��) ") 5�
�� 
� �( Z"��# 5� )	)-J <�9 �%'�? ����  ((� 8 )Seattler 1990 .(�( )  -. 
<
�" (�� 5� "��6 5� 5���� (�0	 ��# .�( )-. T�)��1 9;7> )T*-=�� )� 5�  =(
G� �) ")  5�
 ��  
 �� 

(-�)�� '� <�Q *%'2 1
� ;�)-
��1 +4� ��7 	 <)��7 »+x/� Z"��# (  -�)��«   -
 »  23�%' 	 
���%+ (-�)��« <
@� .+!)( (�0	 5���M *%. )1972 (	 P� ���2�� )1981 15�  J 
� ") Reiser 

and Dempsey 2017 (�
/B) �� ���)(  
 � �% +*� [  
 ��  �� �����-�� �( �"%  �>  ()� 1)� H  -�1  	
���%L 	
K� 
� )�H-� ) ") =(
G��) {�4��-. 5�
��  
� 
� E
�
��) �%� ���   �	�5 	�  � ! .�( )  -. 

<
�"1 ) ")-. ="��1 +4�  <)��7 »+x/� Z"��# 
�� (-�)�� 	 �!%�)��« R
�  =(� �   ��  � ! .�( 
)-. <
�"1 �3�-& @S?��� ) ")-. 5� z
�
�) 	 5�!)�� (�0	 ="�� <)��7 -P �!�>   @27 J
�?�� 

@� +�4H <# ")� (�! .5� 5��8 )� �� <)�� +G8 W�W(>  2 H)�    � <� 9 o �)	) 
 �% '� ?   �%(;� 
������� (���
�� =(�� Z"��# �(   + �) 	  "� ��   @��  <)� � ")  �� ������   !"��#�  5 �  
 �3�� 

)�*-��� -
 R
�� ��� <# +�4H  (� � 	  ' �   �Q%. )"  �;O H) » �� ������   !"��#�«  +�4 H 

@�� (�! .5� ��M 2��1 5� 8�
�%�� �N��C) -P 5�
�� �( Z"��# 	   ����� �  %<)T   [N��C)� <# 
�( 

�-5? 
� (-�: 5�
�� 
�� !"��#� <# <
�" W�W(> ��4�� 2� 	%�� ��M <)�)( )  -.  ="� � 

�( <# <
�" =(��  +�) .�( )-. �"%5�1 ( �
8()-J )Dale 1964 (�% �
� ��� ")  {� 4�  
 ��   ?�� 
7%�� 
� 7)T��)� 
� <)��7 »r	�N� ��
S�« 5F)�) (��  5 �  �� � <#  P @�  5 �  �
 N��)  L �
�� 



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  101  

 

5�
�� 
� )��� ���-� 	 -8(
%�� (�� .
� Y	�! ��0 �
/0� R	(1 5� T��@� 8�
�%�� 5�
��  
 � ") 
n�)�� 5� ���) ��#-
� J
��� �! .�( )-.  <
 �"1 �% +*� [  
 �� "  -(
� �(  +U
 �   *%'2  
 �� 
!"��#� JH
� �! .�( )-. �"%5�1 ) )�����Molenda 2008 (�( JK* »��%<
 
�� �
�-N�«1   �( 5 �

	-)�-�  R��+�( �
�> ������� �( ��	��� !"��#� =�! �[���  1+�) �Q%.  �
 /B)   �� (�)( :
»5� �(%J �%"
 �!-� 5� Z"��# ()�3� "-(
� ()�*) �
��� 	 �)��
�� !%=� 
�� 1R���� ") 5�
��  
 �� 

�K�-�� '� <�Q *%'2 =(T�
! �%2� ���� �/�6 "-(
� �! =(�� «|) 41.(  
E�M�( =(
G��) ") ()�-� 	 *%'2 
�� !"��#� 50��  ��	� �  <)� 8 )  -.  ="� �  5 � ���  -> 

) �( A
M
���)-. �"%5� �:� .�! ��O3�-.�? )�* 5�-�� !"��#� '� <�Q -P )�*- � �  M
 ���)� 
X7
� ��	�� 
�� "-(
� �( )-. �"%5� �! )��)� �
8#� �%� 1�� �:��-�  5 �Wood and Wylie 

1977; Schannon 1949; Berlo 1960 .(  �2W> (  -=
8� M
  ���)� ) 5  �  -.  (	�	 X  7
� ="�  �
24�%J 
�� M
���)� �(�
�6  � H
�7�  ' �  <� Q  1' 23� -8(
% 1=� ��  1)� �4�  1(��U"
 �  15�
 �� 

")�
�-+1 M
���) I�)�� 	� ) .�!-. <
@� Y���� ��M5� "	����1 �	-  ��1  �)� �	 	�  � �)� 
)1396 (�%T 5� <# =�
!) �� ���� 5� )-. �3�� +�) 5� (-�: z
*�H 5� 5�
�� 	 	-  8��  
 �� <# 

50�� @�� 1(�! 
� 5�2�-� )�* �(-�� �
@� 5� Z"��#�  1r
���) �H
�75� o
* 5�
�� @�)  %+ =()( 
(�! .�)��7� 5� )��� �
3*%+  
 �� )  -.  ="� �  ' �  <
 �Q ") <#  R
 �  =(� �   ��  � ! » + x/� 

Z"�  �# 
  �� (  -�)�� 	 �  !%�)��« 1(�  � )
  �-. E
  � �  � A
  M
���) (  -�)�� 	 �  !%�)�� 
)audiovisual communication (�$�%� "-(
� �� �!  .  

���>- �%'�? 
�1 ( z
��?� 5�-��� ) 5�-.      ) <
 ��� T��
 Q o ��� 1� ! (�)	 ="� �Hoban (�( 
��)�G�� ����� 5*�� )�  E
� �(1956  (�)	"��6 �������� !"��#� �! .	� �(  .N �   �)�� 

2�%�� ) �( (�U-.  <)��7 
� ��)�G��»-P 	�-(�� �%@�?� 5� A
M
���) (  -�)��       � !%�)��« 
�%� (
/� (�� 5� "��6 �������� !"��#� 5� R�/G� 3�
0� �%"
 (�)( 5� @�> �N�  
 ��  )T S�� 
)-. ="�� )� �( <# <
�" "-� -P ��Q '�(�8 (�	# )Hoban 1977) .(-.     5 � � ! X 7
� Y����

) 5�-. � ="��%� <# ")  5 �  5�
 ��  �� 4� �:�- 5� ?  (� !   -P  "� �6 )�*- � ��    .((� 8 ()� @29
<
@� 5���M ��)-<
 <)�:-( 	 )1386 ( 1� ��
�3�  =(
G� �) ") 	�- (� � �% '� ?  
 � �(   �)�M� 	 

24�%J 39��%+ 
��  �� �-� 	  Z"� �#  n
 �) ���)  -+ �% +*� [  
 ��-  + �)  5 � �(  "� �6 
�������� !"��#� ) �( .+�) =()( ��-. <
�"1 @�%?%<� Z"��# 
�� (  -�)�� 	  � !%�)��  5 � 

»@�%?%<� �������� !"��#�« t�%% R
 �� ()( 	 �3� �(-  G�    E
 � �( 5 �1970  5 F)�)  (� �   =
 :�
)�*-��� � 	R
� ��� 5� "��= :+�) wN[� z;�
�  



102  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

�������� !"��#� Z	� R
�� ��� �)�M�1 1)�0) Z"�) -�
� J� )�*-�� -8(
%��1  �� � 	-� 

�50�� 5� ���  
 ��  |
 U 	   �����  � � 
4�  %� �( �"%  �>   -8(
%��    	 A
 M
���) 	 <
 ?�)
5� 8�
�%�� ���%�� ") I�
�� �
?�)� 	 W%� �
?�)� �)�� +�( -�
�      + �) �N�� C) Z"� �# 5 �
)Commission of Instructional Technology 1970.(  

<
@� 5���M �( )-. �3�-& wN[�  1+ �)  � �  5�
 ��  ' �  � � �$�  %�  =� ! 	  �� 7�( ") 
=�)	 
��- '� <�Q R
�� �1�� A
M
���)1 �
?�) I�
�� 	� W 	%� �
?�)�  =(
G� �)  =� !   + �) .�( )  -. 
<
�"1 '� �Q%. ) <)��7-.  ") 5�!�»+x/�  Z"� �#  
 �� (  -�)��  � ! 	%�)��«   5 �» �� ������ 

!"��#�« t�%%� -+*
.  
�(  E
�1971 1@�%?%<� �������� !"��#�1  E
� �( )���) 5�1923      5 � 1(� � 5 �*�8 J� !

» . @S�)  A
 M
���) 	  �� ������   !"��#�« )Association of Educational Communication and 

Technology/ AECT (t�%%R
�� ()( 	 5� 5��8 )� 30��� D�-5�*� =�! �( )-. ="�� )��� �3�  -& 	 
3�%%. (	�� )-. 5�!� �( �%. <
KKN�� )-. 5�!� =��#�(   + �) .)  -.  . @S�) �(  E
 � 1977 

�3�-G� �0-� ") )-. ="�� 5F)�) (�� :»�������� !"��#� )�*- � ��   -P  5 Q�
� 	   7�(%.  E
 � 
�%�%=� +�) 5� J�
! 1()�*) 	�-5 1
� )  -=�  1
 �  
 ��)T�)1  <
�"
 � 	  
 �  )� �� 24�  %J  1A;� [� 

�)�M�1 1)�0) Z"�) -�
�1 �� 	-�-+ =)� J� 
�� )-.  5 ��8  A;� [�  + �)  5 �  �B
 �  5 � 2�  %> 
5��0 
�� -8(
%�� �
?�)� �� �!
�« . <
 @�  5 ���M �( )  -. �3�  -&  =� �#   1+ �) ")  �� ������ 

!"��#� 5� <)��7 -P )�*-�� -P 5Q�
� R
� =(�� =�! +�) .")  A
 ��  J �
9  5 0�� (- � : ) �(  -. 
�3�-&  ") =(
G��)�)	6 24�%J �$� 	%�  ��2�>% 5��0  
 ��   -8(
%��  �
 ?�)�  + �)  5 �   ��  � �)�� 
)�0� ") �$�%� �� )�*-�� Z"��# 	 -8(
%�� 5� 5� "
�� (��2@7 �%T =�
!) 5�!)( �!
�.  

�%T2 	 �-�� )Seels and Richey 1994 (�3�-G� ") )-.  ="� �  5 F)�)  � �(��  5 �  5 �  5 ��8 )� 
�3�-& D�-5�*� =�!  � � ")�   . @S�)AECT �  %T   + �) :» �� ������   !"��#� ���  -5 	  J @7 

�)�M�1 153��� 1(���
� ��-�-+1 Z"�) 	 -�
� )�*-
��� 	 I�
��   -8(
%��  + �)« . � �Q��  (
 3�) 
2H)�1 ) 5�-. �3� �( <
KKN��-& <# 5� (�U 
� =�
!) =(�� 1��)  5 �  5 ��8 )�  �
 3� �(-&   2�9� 

)-. ="�� ���?� +�)1 
�)-. E
� 5�)��
7 �)	6 )�*-�� �3� ") )�  -&    �D � (� U =(� �  � �) .)  -. 
Y���� �� ��)�� �B
� 5� A��9 .�*�8 	�-
�(��� -8(
%�� =��"
� )�8 � -  � !
�  5 �  5 �  �� U� 

C$�%A)� (�U )� �� "��6 �������� !"��#�1 �)�M� !"��#�1 E�� 	  
 ��-  5 � �( )  -. �"% 5 � 
5F)�) =�! '� .+�) 5�!)D8 �Q%.1 ) �(-. �3�-&1 '� <
�"  5 � �)	6 ���  -5    =� ! 5 0�� J @7 	 

+�) 5� �� ��)�� �$�%�� �� )-. Y����  � !
�  5 �   W�W(> )  -.   =	; 7 ="� �  � �  
 �(���
� 	 



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  103  

 

=� 
�(�@�� 2@7�1 ) 5�-.  )� � ="���      !"��# & 2�N� JF
 ?� J ��    � 5 F)�)�  1� �(  R
 S�) 
��	�� 
�� ���� n
�)�� Z	� �
�!�  |
U+�) .)-. �3�-&  5 �  �� M  =(�� ?8 )� �(   �%. 

<
KKN�� )-. ="�� D�-5�*� =�!  +�)  . 

�( �U#-. �3�-& AECT ) ")-. 5� 1="�� 
0�  �� ������   !"��#� ")  �� ������   23�%' 	 
���%+ )educational technology (	 '� �Q%. )��� �	)%. �
� ") �)	6     .+ �) =� ! =(
G� �) �;U)

)-. �3�-&  ") +�) A�
�7»�������� 23�%' ��� 	%+ 9;U) J@7 	 53�
O��  / ?�%J   -8(
%�� 
�M ") (��2@7 (��/� 	-� )-1(
S (���
�1  � � 	-�-+ )�*- 
�� �     + �) L �
�� 5 �)�	
�* I�
 �� 	 «

)Association for Educational Communications and Technology 2007 .(�( )  -. �3�  -&1 
<
@� 5���M �%<
 �!1 ������� ")� 23�%' ��� 	%+  5 �  
 0�  �� ������   !"��#�  =(
G� �)  =� ! 
+�) .�(%J <# +3�	 �
3*%+ 
��- +�) 5�  <� ��) �������- + ?  
 ��   !"��#� 8�(  %� <#  
 � 

���?� 	 (-�: �K4�� 5� Z"��# 
�� K-12 -
 Z"��# 
�� �
:[�)(� @�� 1(�! 5�2�  =�� ?8 )� 
") Z"��# 
�� @��� )formal(1 @��
�� )informal(1 W 	%�  @ ��� )nonforma(1  )� �)�  �
 8#� 
�%� 1�� �:��-� 5� King 1982 (	�@29� �
3*%+ 
�� �������-+? 
��   !"��#�  + �) .�( )  -. 

�"%5�1 �)� )Ely 2008 (�Q%. �
/B) �� (�)(  :  

=�
!) 2�
9 5� <(��%+ �3�-�  D �-�� =�)	    ��� 
 �>   @/��    �� ����� A
�;O H) .+ �)� 
!"��#� ������� 	� 23�%' ��� 	%+  E(
3� L2W)-P (-�: �5 � �
��  )
 � .��	�-.   1E
 �  � ��)

������� <
KKN��� 23�%' ��� 	%+ =�)	 )� )� 2�� � ���    �� ����� (���
 � 5 � 5� ���)(�  �(
5��0 �� )� �
3* ")%+ 
�� ���%��    � =�
 !)�   �
 ��( 1� ���  5 �  �� ������   !"��#� =�)	 )� 

)�� L2W) 	 +�) ��(	�4��  (
G� �)6  �� �  =)� � ��   5�
 �� 	 
 �(��  
 ��  M
 ���)�   + /0
3�%%. )�* <(��-��  	 Z"��#-8(
%�� 5� � �
�� .(	�  

'� �Q%.1 �)	 (���
� 
�6 @�) �� �;U)  %+  @ K�%' 8  %��   
 ��   !"�)�   -P �������- + ? 
!"��#� E;U�( �
3*%+ 
�� G2�N��  8�( 5 �  %�  <#  + �) �$�  %�  =� !   + �) .�( )  -. �"% 5 �1 
<
@� 5���M ����y�) )Spector 2016 b (�
/B) �� 1(�)( R
@� ()�*)� 5�  5 �  � 4�� ")  
 4�) 8�(  %� 

�
3*%+ 
�� �)�M�1 ���%1� 1)�0) Z"�) -�
�1  A��K4� (���
� 	-
 =)�  
 �(���  & 2�N�  "� �6 
�������� !"��#� 
� ���?�-� C$� 5�%A)� ��
0� ) 5�-. �
3*%+ 
� �( X4�  +�)� 7   !"��#� 	 

�
8� =(��?8 <(���� �
�! +�( ��� 3@0%+ 
�� &2�N� 5� Z"��# ��  � �)��  5� !)(  � !
� 
�
8#� =	;7 .��!
� 5�!)( �� )-. Y����1 ���
:�6 5�

� �
�3� +�)  5 � )�*- 
�� � 	  A�� K4� 

�������-�� 5� �(%J A��9 	 ?�
��%J "-(
� 5� �( C$�%�)D8�� 	 )- (
 S t�  %%� �(  � �  ="� � )� 



104  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

�� ���)�� 5�!)( ��!
� -P �������-+? !"��#� �
�" �� �(� 
�-�  E
 �9�(  �
3* R
 S�)  %+  
 �� 
5*�� )� (�U '7) ") @K�%' 8%��1 �)�M�1 5� "
��1 "�)-�
�1 ���  %�  A�� K4�1 )�* 	- 
�� �� 

�������-�� �
8#(�U� 9;U)� 5� 	 �!
� 5�!)( ���  (�*-
 �
?�) ()�*)� (-�:   .���� R)�9)  
��
�	( �)� �( �

�> (�U 
� <)��7 »Q/��Q�
  �� ������   !"��#�«1    E
 � �( 5 �2008  �(

2S�> 2:�)%?� ��������   !"��#� )British Journal of Educational Technology/ BJET ( � [��� 
=�! 1+�) �(�
�6 "��6 �������� !"��#� �Q%. �� ��-�?:  

27� 'W� Z;� 
�� "-(
� 5� ") E
� 1963 )��� �3�-& "��6  �� ������   !"��#�  =� ! 
+�) ) (	��-. 
� ="��=")��) )� '/�� 9
�� =��
� +�) .)-. ="�� ") ��� t�%%A)�  )()�
 �-@� 

�G8 ��M> � .���%� �� �!%5 5� R�27 7
@�0)� +�) 
� R�27 "-�?� 	 �M%3� .t�%%A)� )  -. 
="�� �%� �� ���(%S> *�3�� �	
�*� 
�� �0-� )-(
S �� ���!   =�
 �	( 
 �  "
 ��  �� /G��1 

����Q �� 	( q�G�
� ���?� )Ely 2008(.  

)
�-. E
�1 <
@� 5���M ����y�) )Spector 2009 (	 �)� )Ely 2008 (=�
!) �� ���� )  -.  5� !� 
�%� �� �
�%�� �%. 5�!� )� (�)( 
� -P "��6 2@7 J
�?� z;�
��="�� . 
��- '� <�Q  1A
 M
���) 

<)	� �
�!�1 5G?2*1 �	
�* 	� ="�� ") A
7;M) 
��- �?��� 5� C$�%A)� "-(
�  � � )  -.  ="� � 

5�!)( ��) 	 ��8�8(� �( �
G�%' 	 ���-A
 )-. ="�� 
� �� ��)�� X7
� ���-5 ")(���   -
  �:�"
 �� 
�( �
G�%' "��6 �������� !"��#� ) .(�!-. 	 5� Y����-8�� �
O3�) D�-�� �
�� )-.  5� !� 

=�
!) �� 1��� 5� 5��8 )� 5� 
� �� 53��� )� �( �
��� )-. ="�� -
 5�!�  
 ��-  5 � Dt�  -5  � ���6  <#
 +�) 2�
9%+ �(�� .�*�8 3���> �0-� �)( )�( .  

�( 
/��)� )-. +@?91 ) ��q-. �
U 5���� 
* ")-=� �%+?  �;OH) 5�» �� ����� (���
��  �(
Z"��# « 
� z��@3�»�������� !"��#�« 5� 	 =�! o2U 
0� -P (-�: 5� �
� �� ��	� .5� 	  -=� �( 

�%. ()�*) W%wKN��� )-. 5�!�1 =()�) �K9 5� <
�" �� <(�� R�/G� )-.  5� !� )�  1� ��)(   �	)%. 
�(-+*
 ") )-. 5�!� <
@� (���
�  �� ������ �(  Z"� �#  + �) . � �-/�  + �)  5 �  �� ������ 

!"��#� �	%I �� 	 =(��?8 �� ������� (���
� ")�  �� ����� Y	�! .+�) Z"��# �(�   !"��#� 
") 5�
�� '9� =(��U +�) 	 "��� '� 
�-> ) �� �� 5�
��-. :�� ="��%�� ��  � �� .  ?�%�
� ") 

=)� 1
�(�� )�*-1
��� E�� 
�1 ��� 	-5 
��- 5� �( )-. �="�  (� 0	 (�)(  E� �  �� 4�   -P  5�
 �� 

+�) .)��� E
��1 � 
�%+*�[ 
�� y�
�%��� 	 Z�� 7��K�� 	 (���
� <#  
 � �(  Z"� �#  ="	� �) 
") ���-5  
 ��  +U
� ! 	   -8(
%�� "��  -I  =� ! )distributed cognition and learning ( +�4 H 

�� (�!1 -
 X4� 
�� -8(
%�� 9
�O�)� 
� �% +*� [  
 ��  "� �6  �	
 �*�   � �� A
 7;M)  � �	� 



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  105  

 

="
� )� 5�*�8 +�) .)
�-. E
�1 �������� !"��#�   J � =
 :� �( )�8-  �
>    � (� U%�  � �  � �G�� 
R
�� ��� +�) 5� )��� J� JF
?� !"��#� 	 
� =
:� 
�� �0-�1 �� 5��  5 � 5� ��O3�  "
 �� 	 

(��/� (��2@7 =�
!)) =�! �U# �(-. �3�-& ��������   !"��#�  ")AECT ( 1+ �) ") Z	�  1
 � 
=)� 
�(��1 E�� 	 
�� G2�N�� =�/� �� 8%(� .A)�
/B) �)� )ibid. (I@0 ���� ����6 ��U� )��� )  -. 

 Y���� +�)  :  

'� <�Q �� �	
�*� �0-�� 5�  5 �   �)TU>  
 ��)T�)� �( + �( n�  )� ��   -8(
%�� �( 

x*� !"��#� 5*
�) �� 1(�! (���
� �
G�%' 	 ()�� )-=�!(
S 5�)() (�)( . �
 ��(�  5 � 
)�*-
���� ���-� 	 -8(
%�� L2W) 
� 
��-~ =��#�� ") 1
��)T�) ���  -A
1 ��
� 	 
 �(�� 
�0-� �;H) �� 1(�! "��6 �������� !"��#� �( '�E
� F)�)>  �
 3�-1&  �
 G�%'1  	


�(���
�� �0-� .+�)  
  
2 .' ( )���� *" +,  

)��� ���� 	 �
��  �
���
��� ���� ��������   !"��#� 24� Z	� ")%  2�       (
� �)�  =(
G� �) 
=�! +�) .��Q�
/Q '�
� �� ��	�� ��
� )� �� <)�� �( ��"6 �Z	 
�� �%  G�  5 �  �
 ?� 

(�	#) �( .-. Z	�1 )��� +�( -�
� 5� ��� ��	�� ") "
W# 
� R
S�) ��   3�
O�>    (
� �) 	 L ��
(��� Y���� 
� o������� 5�U)(�� �� (�! 	 
� !%�6 24�%2�     (
� �)�    2 H) �� 4� �
 /Q �(� 

-�3� )��4� �
��-1 �)�M 15@0���1 �( 	
/�-+ 54GH )�#�- 	  J� !  ��
 B�  R
 S�)   �� 8  %(� .
(
��) '� 5� A��H �
�-N� 	 '� 5� A��H �H
3� 5� <)��7 -P  I ���   �W�  I @0 �	#� =()(  
 � 

)��� ��	�� 
�� 7
@�0)� 	 !"��#� 5� �
� �� ��	� �
3@�)��))� 1391 :262  .(  
 

3 ..�/�� �0
1� ��
�  

)-. �
�� J@�[� �� 5� 5��
� ��
�)> ��
� 1E	) p
Q> 'S�� p
Q1 ��
� 	>   1(' �(")	( p
Q
�
/Q 1JK*  I�
 �� 	  1D UĤ� =�)	   �
�> 2:�)%  ?�        ��
*�1 	   7� ��� + ��/*�  + �)  �( 	
280  54GH �4�-� =�! +�).  

�( ��
�> E	) p
Q1 5� ��M 2��1 � r
���) 5�%. ��� R�27� (���
� R�27 	�   	 =� ! 5�U)(��
)�*-�� ���-J ��� R�27� =)� 5� �4� 	 
�(�� 	 =� �@� 
 �(�   2@7� » �� ������« �
�  %=�  =� ! 

+�) .���%u 	 ��%%. )-. Y���� 	 A�	�� )-. )�*-�� +@?9  2 H)� )  -.  5 ��
� )�  � [�%J 
�� ��( .�( ��
�> 	� ��/B ") �
�� 'S�� p
Q-(��  (
 
��)�  + *�3� �(   �
�!� 	 ��  %<
  
 �� 



106  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

G?2*� 5�!� 
�� �(
�  � !�>  �� ������   !"��#�  ' �  <� Q  15G ?2*  G ?2*>   23�%' ��� 	  %1+ 
<)	� �
�!�1 <)	� 	 �
�!� ���%�� 	 �:�"
�� 
�� X �  p
 Q E	) ") )  -.  � ���  +�4 H  =� ! 

+�) .�( ��
�> '�(")	( p
Q1 ��
�� Z�
:� A�	��� �(�
�6 �
�-�N>  �� ������   !"��#� 
) �(-<)� '� 	 �Q%. .�U)(�� 5� »E�H) 
����- Z"��#«1  ��	� � JH
� 5�  
 �� (-�  -� ��  -J 

 +�)1   .+�) 5�*� .N�  
�( JK* E	) �
�� 
� <)��7 »2�  %A
« �( �
 �6  R� /G�  �� ������1  Z"� �# ") (  -=
8�  
 �� 

1&2�N� 	 ������� �;OH)� !"��#� �
�-5�N )� ") �%)�-� 	 E�4�  �� ������   !"��#� �( 
��W 	 �0-<
 �
�!� 
�� G?2*� 	 +*�3� �
�!� C$�% �)D 8�  � � 1<# �
�- 5 �N )� ") �  %)�-� 	 
E�4� �������� !"��#� �( )-1<)� 
4�%A

 (����( 5�
�� 1
� 
�(���
�1  
�(�	
� �( 	�  �� ��� 

�������� !"��#� �( 	
/��) (����( O�)�> �������� !"��#� 
� 
�-� 5�!�  
 ��  ��� R� 27%  �� 
 +�4H5� �%<
   .+�) =��#  
JK* R	( �
�� 
� <)��7 »=(
�# "
��« J@�[�  � �  ~� �  +@ ?9  2 H)�  
 ��:�)�   !"��#�1 
�S�� �%1
�"
 24�%J 1Y���� 3�%%. 	 =")��) 8%��  A�
 /�  
 �� (	�	� 8)�*  %<)�1   �)�M 	� 
�� R
��-�-+   .+�)  

JK* R�� �
��1 ( 5� +�?� 5�-�: JK* 
� 4GHA
 �%� ��� )�  5 �  (� U  |
 K�U) =()( 

1+�) �( ~�� ��4� 2H)� 3�%%. ��� 
�� !"��#�1 �)�M� !"��#�1  E� H)  
 ����-  1Z"� �# 
�
N��) �
��> !"��#�1 3� 	%%. =)� 
�(��� -8(
%�� ���%'   .+�) =�!  

JK* R�
/Q �
�� '� J@�[� �� 5�  +@ ?9  2 H)� �3�  -& Z"�)   -�
�1  � :�)�  �� @7� 
Z"�) -�
�1 �:�) 	� �%� (
/�� +�) 5� )-. �:�) ") ��M �s&�  5 F)�)  =� !  + �) .�(   ��
�> 
p
Q E	)1 �s&� ��q �� ��� 5� )-. �:�) 5� 5��8 )� I@0 ���� L�
O� ��O� =�! �(  J �  �
 �� 
+�) 	 )��� /?�%J -�	#(
� 	 5� 8�
�%�� 
� �N� �( &2�N� A
7����-�
�   .+�) =�! 5F)�)  

�( 
/��)� �
�� '� �3� ") F)�)>   ��
* I�
��� 2:�) 	%  ?�  =(
G� �)  =� ! �(  Z�
 :�  L �
O� 
=�)	 �
�> 2:�)%?�    ��
*� �
G� 	 A
�;OH)%' 2�  %�� �( 	 
 /��)   -P  + ��/*  7� ���� ") 
U��� A
�;OH) KKN�� =(
G��)(��� �( �
�� 5F)�) =�! +�).  

  
4 .)(�3�   ����� ��/3� ���� �4�  

1.4 ����	�
�  

�C) ��
� 
� ���%u �K�N� �!
� 
� <)��7 ».N� +@�«1 	� 5�-5 )�  E� @3� �(  �
 ��  
 �� 
�!�[���6 )-. +�) �!
�1 � "
W#� (�! .�( )-.  +@ ?91   ���%u  � K�N�� �
3* ")  %+  
 �� 



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  107  

 

�!
� 	 )-. 5� �( 5Q 	
�7-. ��(� �� <)�� ") )-. �C)  =� /�  (� �      � �� ") .+ �) 5 �*� .N �
�s5G� 
�� =(�
/Q 15�
8 )-. �
�� )�)(� +��/* 1L�
O� +��/* J�! 
� 	 +��/*  1E	)� 0 

5� 5��
� 5� �B
� 5� p
Q 
� 	 	-)�-� 
��  �
 ��  1+ �)  )� �4��  2 H)�  � �  J K*1  �( 	

/��)� =(
G��) I�
�� +��/* �
�� 1=�! =�)	 �
�> 2:�)%?�    ��
*�1 
@� 	  ->  7� ����   .+ �)

�# �20 �(� ��� �K� ") (�
�� �20 +[� 	 	� �() �
��-� ��6 �"%.  =(
G� �)  =� !  + �) .
'� �Q%.1 5� �2* �� 	�� �K�-� ��6 �"%. �@� ")� 5� +@� (-�: ���%' =�! 	  (� U  � �6 
�"%. )( ��Q �(-=� O
� 
�> T���� -P <
� �)�9 5�*�8 +�) .)-. �K�-� �� ��)�� <
[�  � ��(6 

�
/0� <(�� )-. 5�!� 	 '� �Q%. C$�%� D�-�� <# ") �
3*%+ 
�� <
KKN�� �( K9) 
  r
 
� �(  %
 
�!
� .J��(1 �K�-� ��/G�� )��4� 
� �
��� ��U L�
�� �
���    �
 �� � 20 +[� �( .(�)(

�%T @�%. �K�-� 5� A��H PQ�� �� �
���( <)��7 2:�)%?� ���
 	 �s&� =��# +�) . �
 �� 
�( IO9 "	-��1 �
�� E�@3� IO9 5� 
�� ��(�  +�)1 p
Q  =� !  + �) .�(  X 4� �%G  %+ 

1p
Q 54GH )�#�-1 �	�� �
:��1 *
4H 	�  5 �  �� U�  J @7  =� ! 	  �
 ��  � 9
*  5 ��8�� 
o2W 
�� ;�)�- +�)     � � ") �
 �� p
 Q 5 ���) 5��    � ��3� A)�
 [��)» +@ �«   ��  � �)�� 
@x�%. ����6 )-. .�!
� (�)��  

�7)�9 ��@7� Z�
:� �( )-. �C) 5� ��U� 
7�-+ =�!  + �) .")  � ��   !%)��- 	 <)	�  <(� � 
.�� �%T ��)%"
 J�
9 ���9� ��  <)� �  5 � <# ()( 	  ' �   �Q%.1    ��� ()� 7) ") �
 �� � �
��� �(%  ��1 

5�
[� �)D8� 1.�� �� :�*�� oU E	) �� �)�8)�
� )��� )��-+ '[Q 1LM
N� 	 5�?0��  "
 �� 
	
�7-. 	 "-<)��7�  
 �  5 �  �� U�  =(
G� �)  =� !   + �) .�(  4G H> 267  �
 ��1 �s & �  � :�)� 

�%� (
/�� (�U )� 5F)�) =(��  +�) .)-. �:�) 5� +@?9  2 H)�  
 �  <)� �7  
 �� » =(
 �#  "
 ��«1 
»�)�M�«1 	 »Z"�) -�
�« 5� 5� (�)( ���%L 	
�7-. JK* 1R	( R��1  R�
/Q 	  + �) . ' �   �Q%.1 

��� R)���� ") )-. +@?9 
� 
� ��� E	)�0 	 
��)(�@�� R)���� ") JK* 
�� =�!��q  5�
 [� 
+�) .)-. Y���� =	;7 �� )-(
S -P :Q�
�� )�� X7
�-+ 3�
O� �(> JK* 
� �� (�!  .  

 

2.4 �
��� �� 

 (�0	
� ��9 r

�� 2�! ��� ") (�)( �
�� 5�� �� <)�� 
��
��- 5� �
�� (�)	 +?�)( . (�)� �� 
�( )-. �"%5� 5� A��H �K�N� 5F)�) ��)�U �!.  

1. 	� ��M �(� �
�� �201 <
@� 5���M ��q !�1 �K� ")-� -P  � �6   �"%.   =� ! =(
G� �) 

+�) .)-. =�� <	�( -P O�?�%J 
� 5!�8 
�� �%T �)�9 5�*�8 +�)  5 �  � 8)  5 �  5 ��8 )� 
�)�M� �� �! 5� -
 O�?�%J (�0	 +!)�� -
 5!�8 ")  
 ��   ����  =(
G� �)   ��  1� ! ") 



108  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

"-
��- �K�� �%� ��� �)(��U�� (�� .'� �Q%.1 ���*� )�� 5��   R
 � 	 �
�� <)��7 .�!��
�s&� =(
G��) =�! +�) � L�
��%+? E	) =
:� �( 	1   @� <# <��)�U�    .+ �) J� [�

��� .�!�� <	�� '� �
�� �20 +[� �(%u �K�N�� �(�
�6  )� �4��  �
 �� ")  <
 @� 
��M 	�� �20 =(
G��) =�! +�).  

2. ") ��� �s5G� 
�� =(�
/Q 5�
8 3�
0%+ ��
B�  �9
* �
���%�  1�
 �G8 �  %<
  �� �  2 H)� 
1�C) 5��
� )� �� �� 1JK* �)��)  � �  1J K*  I @0  � ���1  � ���  
 ��-  )� �� "�)  -�
� 

LM
N� 5� <)��7 -P �
�� ��(�1 3�
��� )��� 3�
O�> �%� �� ��) JK* �� �U# �( � �Q 
�( U��� A
4GH �( +@?9 9�	
�� 5� 3�
��� )��� 3�
O�> �%� ��  Y
 0�)  =� !  1+ �) 
)��� E
��  A
4GH38 149 176 1117 1176 12361 	 2531( 	 ��%5S 8  %�� 	  I @0  � ��� 

 �(�� JK*  +�)  .  

3. +@?9 �( 
��- ") �
�� �%. J�! -
  �)(� @�  =(
G� �)  =� ! 	   ���%A
4  r� ���  5 � <# 
52H
* =(
�*) +�) .)��� E
��1 4GH �(> 81  J�! 	( 5�6  	7   
 �) .+�) =�! =()( Y
0�)
J�! 
� �( 4GH> +�) =��# �3�1 �(�
�� 5� !%� 6 L�
�� ��  .�*� 8�)�9  1J� !  �)(� @�1 

-
 Y
0�) ") �3� 52H
*;� E	�0 �(� 5� <# �( .��  + �)  
 �)-� 1384.( )  -.  J� [� �( 
A
4GH 91 1971 	 98 �%T (�0	 (�)(.  

  
5 .)(�3�   ����� ��
���6 �4�  

1.5 ���� 	�� ���� 

1.1.5 ������ ���  

�( )-. �N� ") 5�

� 
��-~ 24�%J 
�� R
S�) =�! �(�
�6 )��4�� �
�� 5F)�) �� (�! .)-.  +@ ?9 
") 24�%J n
�)�� ���%L JK* 
� �%+? 	 5� A��H 2�� (�)��� ����(���� �)�9 5�*�8 +�).  

�
�� ����(���� ") ��� )��4��- 	  ��
 O�  
 �  J K*��  
 ��   �%� �%  ��  =� !  )� �� n�( 
»A
��
� �������� !"��#�« 3�
0 z
��?� �
��� �K� 	 +�)-� �
�- z
 �  � !	�� ) ")  -.   ="� �
�%�� 	�� LM
N� �)�9 �� ��( .�s&� �
�� 
� O2?��  5 �  � �  �
 ���  G ?2*� )  -.  ="� � (�)( 
��%<
 
�� ���� )-. ="�� )� 5� A��H 2�� 	 
� @29� 
�)�� �( )-. �
�� 5�  ' 29 �4�  -� =(�	#�( 

+�) .)��4�� �
�� 5� A��H ���� ) ") 	 +�)-. ���� 5�  <)��7  �
 ��  �)(
 *	  =� �
�  + �) .
)-. Y���� '� �Q%. +�)�H
� ") ��� �s&� �( +@?9 5��
� ��q =�! +�):  



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  109  

 

�
�-�N> �������� !"��#�     � <
 [� 
 � ��[� �(�  � �(  5 �  5�
G �$�� �(  E
 
��) )  -. 
�������� ?�%�
 '/� 	 �%�
� +N� �3� �� L2W) �)T*)� <# �$�%� 	 ") �3� R�� �)T*)� <# 

J*
W =�! +�) .��-. L��1 2H) ���� 	�� ")-. �� ��
� �
��<(��   [N�� ")  � U 
(�0�� �( �"%�> R�� �3� �)T*)� ��������   !"��#�  + �) 	 )")  -. 	� ) �(  -.   ") 5� !��
5�
�� 
� 	 
�	-J !"��#�  �3�)+N� �)T*)� (X4� =�[� 	 
/�� 5�  � 3�  R� �  �)T *)� <# 
50�� =�! +�)  |)7.(  

  
2.1.5 ��� �� �� ! "�#$�� �!%&�  

[
�> ��/G�� � 5�s&� <# )� �( L�
9 -P �:�)� �%� (
/��  J�!)41 1| 267 ( 5 F)�)  =(� � 
�8-
� ) �( I�
0 z
��?� L�
O�-. F)�) .+�) ="��> )-. '� �:�) �Q%.   
O�� R
S?�) 5��   L �
O�


! P@� �
��-�
� =(�� +�) .��Q�� ��q )-. 5��� R"�  + �)  5 �  L �
O�  5 F)�)  =� !  o ��� 
�s&� �( R)���� ") J�)�� �:�)� �%� (
/�� �%�  � �  � �q   ( <
 KKN�� L �
O�- � : ) �(  -. 

="��  +�) .)��� E
��1 2��� �(> �)�M� "��#!�1 �:�) R	( R
8 5��   �%�  (
 /�� 	�   + �)1 
E�� 
�� �)�M� !"��#� �
8%15 ��-1J )�-}�2:1 =�! 5F)�) .�
��0 	 ��) .��-.  �
 4�1  � :�)� 
5F)�) �!6 	� �%� �� '�� ���(6  =(
 �# JK* 5� �( �
�� L�
O�  "
 ��1   �)�M�1 Z"�) 	   -�
� 

+�)  
�-P �:�)� �)�M� !"��#� x�
� 
�%A
 .(�U |
U  
  

3.1.5 (��) (* ��+�� !  *�,� ��- �./ 0
�1  

�s&� �( JK* "
W#-. �
�� �
��� G?2*� )-. ="�� )� ����(���� �)�9 =()( � 5��  <)� � <# )� 
-�� ") r

� A�9 )-. �C) +?�)( .)-. Y���� �( �
C# 5�
[� 
� )-. �C) '�  � �   ����(����  �)� 9 

5�*�8 +�) .'� �Q%.1 	�- 
 �(��� <)	�   �
�!� 	   -8(
%��  )�8�
 �*�)�-1  +U
� ! )�8 � -1  	
=��"
� )�8�- ()� 
� 	�-
�(��� G?2*� 5F)�) =�! �( )-. JK* A
�C)) )�8�-1 �3�%��1  (
 
��) 	� (

C$� 	 =()( +
�
O�%A)� <# 
� )� ��  "� �6  �� ������   !"��#�   �����  =(� �  + �) . E; U�( 
����� �
��� G?2*� 	 	�-
�(��� <)	� �
�
�!> [�_+ 5�*�8 ") <#  
 �  5 �  �� U� �
�-  �N> )  -. 

) 	 <
/0 uO� �( 5�!�-<)� (��� )������ �)�9 ��  � �( .�(   ����� �
�-  �N> )  -.   �( 5� !�
)-1<)� "
�6  �
 �"�   �%. 1329   �$�)%� �)()   
 � (<� �G�1372    �$�) Z%�  )� 8-�  �� ������ 

!"��#� ) �(-<)� )��� �	)%. (��� )� (�
�	
�)	� �)�9 �� ��( .
�   �Q%.  P� �   �����  C$ �%A)� 
	�-
�(���  G ?2*� 	  + *�3�   �
�!�  L �
W  � � ���  -A
   -8(
%��1 Z	�  
 ��   !"��#� 	 

Z"�) -�
� )� ��3�� �� ("
�  .  



110  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

4.1.5 ��,�2 "�3��� (* 4*� � �+���  

)��� +U)(�� ��/� L�
O� 	 �[�-u <# 
� ")  I�
 ��  2 H)� 	 ���  -5  <)")(� �  ' /� )  -.  ="� � 
=(
G��) =�! +�) .") (-�: )T�-
� )-. �C) 
7�-+ +�
�) �(  A)(
�� �)  + �) .  ��� �(  <
 �" 
=(
G��) ") 1E	)�0 
��)(�@�1 	
K� 	-� <# I��� JH) 5� �
�� 
� Y
0�) 9(%� =()(  =� !  + �) .

)
�-. E
�1   7 ��q 5� z
*�H 1(�0�� I�
�� ") =(
G��) �(%.    
 G��) L �
O� =(� �� 	  
 S���  5 � 
��s& R"� 15�?�)( 5� o?� <# L2O� 5�U)(�� -
 ��� (�U )� �%T �%<
 =(��  + �) . Y� @S��(1 

) �(-. �C)1  ")139  =�! =(
G��) I��� +�) 5�22    ��
* (� 7�  	117  <# (� 7  
 � 2:�)%  ?� 
 +�).  

  
5.1.5 05�! 26. �  

�s&� �
�� �( �"%�> 5�  8�
 �%��  E(
 3�  
 ��  L �
�� 	   KKN��  )� ��  <
 8�)	   KKN�� 
5� ��U� J@7 =(�� +�) .<#")  5 �
0  � C)  ���D �  � �" �( 6   �	)%.   5� !
:� �
 C#  =� ! �(  "� �6 

�������� !"��#� ) �(-<)� @�) 1+�)%+ F)�)>  E(
 3�  
 ��  L �
��  )� ��  <
 8�)	   KKN�� 
<)��Q	( �� (�! .'� �Q%.1 �s&� �( 4GH> 276 F)�) 5� R)�9)> =�)	   �
�>   KKN�� 2:�)%  ?�      

��
*� '� 	 �Q%. -P +��/*  7� ���� �(  4G H> 279  =(� �  + �) .)  -.  R)� 9)   ��  � �)�� 
=)� 
  @�� ��  U� )�  �� <
8�  ��)�U �
  �� +  /0 
�  !#�-   KKN� E(
  3� 
  ��  A
�;O  H)
5� �
�5�*�8 =�! �( �
�� 	 '� �Q%. +?0 	�0� 7����� �!
�.  
  

6.1.5 %!8��- ����  

") (-�: .?� 
�� )-. �C) F)�)> �2O�� +4�  <)��7 »�)�M� R
�� ��-�-+« ) .+�)-.   ") +@ ?9
��� �
��%4� :��:Q ") �K�N�� ��-�-+ -P �	��6 !"��#� ) .+�)-. � Y����  %T  ' �  � � 

�( �
C# 5�
[� 
� )-. Y���� ����(���� �)�9 5�*�8 +�) .�( =�	�� 
�� !"��#� <
@�  5 ��8  5 � 
����y�) 	 -. )Spector and Yuen 2016 �
�� �( (=�	�� 
� 	  5 �
���  
 ��  �� ������   !"��#� 

�
/B) �� ���)( -P �������-+? !"��#�1   � =
 :� 5 � T/S� 5�% @� ?�     JF
 ?� 
 � (�� U�� �(
!"��#� � 1+�)� ��)�� �
� @/�� �( =�	�� 
� 	 5�
��� 
�� !"��#� )-
G ��� .�s&� )-.   �
 ��

�%T ) �(-. +/0 5� ��M �K�N� ��
O�� )� �( ~�� +@?9 5�
��� �-T�1 <
�"
�   �(�1  :��
 @��1 
Z"�) -�
�1 ) �( Z�)T8 	-. �"%5�  5F)�)�� .���  



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  111  

 

6 .,�* �"��8� 

1.6 9�:;� ,<��� =�*� >1�+� �?�  

 (�0	
� 3�
0%+ �?��1 ) 5�-. 

� �( �C)-5? F)�) 1(�)( (�U 5�
[� �
C# 
�> U���  )� �4� (�)���- 
<# ��! 5� 
� 5�)()�( ��)�U ��# �� +?�)�� 5� 3�
0%+ �%� �� �
�� P@� ���.  

 

1.1.6 (* ,&�*
!% %��).@ 5�A� B)- C
��8� 

�s&� �( 4GH> 19 �U# �
��-. �3�-& (����*)�� L�
H  <)� �� )  -.  ="� � )�   �Q%. �  %<
 
�� ��� :»�������� !"��#�  A�
 �7  + �) ") ���  -5 	  J @7   �)�M�1 /�  %5 ���)  %� 1( =(
G� �) 

 1((���
�)��-�-+ 	 Z"�) -�
� )�*-
��� 	 I�
��   -8(
%��« .)  -. �3�  -&  5 � ")  � ��   �%T2 	 
�-  �� )Seels and Richey 1994 (5  F)�) =�  ! +  �) 	 �3�  -& E�  �9(��� AECT +  �)1 

<
@� 5���M �( +@?9 5��
� ��q !�1 �U#-. �3�-& )-. ="�� �%+? 	 )-.  . @S�) �(  E
 � 
2007 �3�-G� (-�: ") )-. ="��  5 F)�)   ��  � �( :» �� ������   23�%' 	 ���  %+  5 3�
O� 	  J @7 
9;U)� /?�%J -8(
%�� 	 (��/� (��2@7 ") �M-� )-1(
S  (���
 �1  � � 	-�-+ )�*- 
�� �   I�
 �� 	
�)�	
�*> +�) L�
�� .«�;OH) »�;U)« �� ��)�� JK* �0-�� )��� �:�-.�? 5� �
3*  %+  
 �� 

)-. ="�� ��!
 
0 5��  ��
� �C) �( <#�
U� +�)  . 

  
2.1.6 >D+� 
���$ �� 

(	�	 ���-> �%'�? 
� C$�%� @7%
� �� "��6 5� 	 Z"��# 	-=� ��������   !"��#�  5� !)(  + �) .
�  -�T 	   ?y�(� )Reiser and Dempsey 2017 (�( �"%  �> @�)  %+  � X 4�% '� ?  
 � �(  "� �6 

�������� !"��#� �Q%. � �
/B)� ���)( :»
�!#�- 5W�W(  <)� ��  "� �6  A�
 /�  "� �#� �(   �(> 
1950 -1960 
� ���-> ��@7� �% '� ?  
 �  X 7
� t�  %%A)�   �
�)� �( )  -.  ="� � 	 
/��(  -+ 

�"%5� "
� ���� �!�> �������� !"��#� �! .«��)-<
 <)�:-( 	 )1386$� �( (%-�� (-�: ) ��  -. 
	� ") =(
G��) 5� ���
�3� 
7��-(�� �%'�? 
� �( TS�-5 	 24�%J 39��  %+  
 ��   !"��#�  n
 �) 

�%� �� �%+*�[ 
��- +�) 5� �( "��6 �������� !"��#� � .+�) =()( ��s&�   �� �� � C)�  �(
 A
4GH34 167 1	 135 �( �� -P �)�8)�
�  5 � )  -.  Y� ���  =�
 !)  =(� �  + �) .  ��� �( 

4GH> 135 15� ") E�� 
�� �)�M� !"��#� 
� 	�-(�� �% @� ?�  J �

��(  E� �  
 ��   �)�M� 
!"��#� 
� 	�-(�� =��"
� )�8�- '29 =��)� 1+�) �%� =�
!) )� 5� )-. 5� E�� 
�� �% @� ?�  5 Q 

	-8�� 
��- ���)( 	 5��:Q �( )-. 5
�M 
0� �� 8%��� ��4H� 5� �%<
 �%=(�	
 +�). 



112  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

3.1.6 0
�1 ��- �E)�%�F6� �* 5�A� B)- C
��8� 

<
@� 5���M  5��
� +@?9 �(��q !�1 )-. ="�� �%�  � �   -P  "� �6 �  %<
  5� !� )�  + �) .
)��
��-.1 ="�� ") 
��- '� <�Q 1A
M
���) <)	� �
�!�1  R� 27   -8(
%��1  �	
 �* 	�   A
 7;M)

�%� ��-. C$�%� )� �� D�-(� .�( )  -. �"% 5 �1   �)� )Ely 2008 ( �
 /B)   �� (�)( :»�
�- 1z
 � ")  � � 
(-�
8��1 
��-~ ��	�� 
� �( ="�� 
�� <)	� �
�!�1 1A
M
���) �%'�? 
�1 �� 	-�-+  
 ����- 

)��� "��6 �������� !"��#� '�)�* �� ����« .�( @�%. �C) �%T �s&� �
�� �( 4GH> 69  5�
) r
���)-. � =�
!) ���D� A
7���� 
� ="��� ��� .5� 	  -=� 	(  "� �6 <)	�   �
�!� 	  R� 27 

A
M
���) �%� ��-. C$�%� )� �� )-. ="�� 5�!)( ��) . (�0	
� )-. Y����1 �()  -.  =�
 �  )� �4��- 
  .+�) =�[� 5F)�) 

 

4.1.6 "�?:� 
� C� .6&���- ! &�BG3H 

�
�-z
� �( ���)-+ �
3�-G� 5� ") )-. ="�� 5F)�) =�! +�)   �;O H)»  -8(
%��«   FT0�   ") + �
C
 �
 3�-&   )� �) + �)�  �:�� 1E
 ��  -�  5 �Association for Educational Communications and 

Technology 2007; Seels and Richey 1994; Commission of Instructional Technology 1970 .(
)
�-. E
�1 ) �(-. �C)1 
�(��- ��� ")%u )-. � R�/G�%+?5� . ��M 2��1 �� <)�� +G8 ���   @�> 

Z"��# 
�� 5F)�) =�! 5� 5��8 )� )-(
S -8(
%�� �( LM
N�  + �)1 �� � �Q   -8(
%��   ��  � �)�� 
5� J�! 
�� G2�N�� )-(
S !�( 	 �( J�! 
�� G2�N�� ��2�� -��
 .)
�-.  E
 �1   @� �(>  E
� !)1 
5� 5��8 )� -8(
%=��� �
Q( t�%%� �� (�!   �)%& 1400   (T� �;O H) (� �2@7 R� /G� .(-  ��   5 �

 R�/G�-8(
%�� A�
/� 1��)( ��2�� 5� 	 +�)1 -
   ) .(�)( =�
 !) (� * �
�*� �( Z�:�  -.   R� /G�
�  %T �  U# �(-. �3�  -& ��  ������   !"��#�  ")AECT (����$�  %� �)�  9 5  �*�8 +  �) 
)Association for Educational Communications and Technology 2007 .(50��
� 5� @�)  %+ )  -. 

1R�/G� F)�)> )��4��- �()-. =�
� �	��� �� 
@�-�. 

") (-�: (�)��� 5� ��M <(�� ��� �K�N� <# 
� �� ��)�� 5� 3�
0%+ �%� ��  �
 ��  P @� 

��� 	 �( ��q%+ �M
N�� 5� 3�� �( '/* �	)%> )-. � (�)( ="��� ��)��  C$ �%�  5 �  )T ��-  5� !)( 
�!
� �� <)�� ) 5�-.  =�
!) (�)��(�� :X4� 7
!)> �	
�*� �0  -�  D � 	-Z�    � K�N� �� ! :<#

)-. 5� 5��:Q  
 � (	�	   -P  �	
 �*� �0  -�  �� M <)�)(  �
 G�
N� 	� ��  -�   �� #  -� 	  
 �  5 Q 

=)� 
�(���- �� <)�� <# )� 57
!) ()(��  X4�-8(
%�� ()�G�)�    9
�O�)� ")-P �� 	  � �")�- (- � : 
X4� -8(
%�� ���
[�� 	 �	�8� 5� RT2�?� =)� 
�(��� !"��#� 	 �)�M� |
U (�U  + �)� 



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  113  

 

X4� �)�M� �
/0� )universal design (5�  ="	� �)  )� �� 
@�  -+  <(� � ")  Z"� �#  ()� *)  
 � 
�%
�"
� 	-=� ��O� �� (�! .F)�)> �3�-& �������� !"��#� 	� ���� ")-
�(���  � A	
 G��  %T 
�� ��)�� )��� {�( ��/� LM
N� G�%� 
*-=� �!
�.  
  

2.6 	IBJ� �&&� �
��  

�( �((
���)� 5� I�
�� =(
G��) =�! '� U��� ��
��  
 �  (� 0	 (�)(:  & �)(  =(
G� �) ")  �;O H) 
»<
@�« -
 »ID« )��)� E
��1  A
4GH26 129 132 134 139 140 1521 	 223  5N ?� �( 5 � (  
 �� 

�0-� APA )2020@� =(
G��) <# ") (� (�!� �( �( (
���) �(� '� �Q%.  P� �  � �)	�  q
 N�) 
=�[� +�) .�( U��� (�)�� =�
!) 5� �s 1& �  E
 �1  4G H 	> (��� =(
G� �)    �( 	 .� � (� U �(
U��� (�)�� �( 9�	
�� =��#  + �)  )� �)�  E
 ��1  A
4G H131 16 125 136 143 11731 	 196(� 
V( '� �Q%.1 �
�� J�
� J�! 5� =�
!) �( �U
�!� -P �C) �(   U���  (�)� � �(  9�	
 ��  5 � <# 

=�
  !) =�  ! +  �) )�  �)� E
  ��1  A
4G  H44 148 11761 	 203(� (( �( .�  !�� A
  KN[� 
�
�� �U
�!� �
C# 5@0�� �!6 (���=(
G��) �( �
�� ��) E
� 5��
[ �C) 5� <
�" 2H)�  =�
 !)  =� [� 

+�)  A
4GH)2681 269.(  
  

3.6 "�?*� %& =�*� KBC ��- 0&�:�
� 0<C 

&�)( �(  J�!10 ) �
��| 922� ��M (�  ")TS�-5 	 24�%J 5� �
�  A�� H  R
 8  5 �  R
 8  5 F)�) 
=�! +�) .2�[�� 5� �( )-. J�! (�0	 (�)( )-.     2��� ") � 3� 5 � +�)> 2 1 ��� H�(�  5 � 

�)�0 52� 1�!
� 5� 2���> 6 �( 	���H� 5� �)�0 U%� 1�!
� 5� 2���> 5 �� (	� . �
�� !)�  5 � 
�( )-. J�! �� =()( +�) 2��� 	( (�0	> 6 +�) .�3� ") 2���> 2 5� 
0�   2���> 3   (� 7 ")
6 .+�) =�! =(
G��)  

�( �( J�! 30 �
��  |)168 (�:�)� �)�M� :�)%=T )� Z"��# ") <
0 �2�  5 �  A�� H 
-P �:�)� 52����
/Q )� 5F)�) =�! +�) .�( )-. J�!1   :(�)( (� 0	 R
/�) 	(-  �� )  -.  5 � �( 

+@� +�)� R)���� ") J�)�� -P �2* -P 5*�M ���%' =�! 5�  
 �  =(
G� �) ")   -P  o U  5 � 
-P (-�: JH	 =�! ��). �
/�)�  ) (�)( (� 0	 5�  -.    
 �3� 5 � + �)� )  -.  � 2*  
 � Q% + ?� 

5� 	-=� 5� -P 5*�M +�) 	 0	�U� (-�: J�)�� (	�	�  J �)��  J �9 ")  (� U �% + ? .  �	(%. 
R
/�) )-. J�! )-. +�) 5� �( 2���>  � A�
 �7 5� E	)  %<
    :+ �) =� !» :�) J� [�  %=T )� )� 
TS�-5 	 24�%J ��%1� J�[� r���� 5� Z"��# 1+�) J�[� r���� 5� 8)�*%� +�)« .�( )-.  R
 81 

� wN[�%+?  Z"��# ") J�[� �8)-
 8)�*%� 
� A��H 5Q 5� 1�!
�-�   .(�! J@7  



114  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

V( �( J�! 35 �
��  |)231 (�:�)� �
N��) �
��> !"��#�    ) �( .+ �) =� ! 5 F)�)  -. 
�:�)1 3�� � ") =(
G��) 
� +�) =�!s��)� 5� �)�M -
 ���� P@� ���  �
 ��>   )� � )� L �
��� 

� �( .��� �
N��) (�U Z"��#sE) E	) ") LM
N� ��  � ��� :»#  -
  R
 S�) <()(  �
 ��  5 �   �	%2> 
8)�*%� +�) R"�«�( ����H� 5� `�
� 52� �!
�1 ��@� ��Q>  	 5 � 5�
���   *�3��   ��  (� ! .�( 

)-. �sE)1 T8-�> U%� '� �(�)�� (�0	   �Q%.1 ) �(  -.  J� !1   �s�)�  )� ��  5�
 ��  
 ��  z
*� H 
(-�)�� �%� �%�� =�[� +�).  
  

4.6 L% < *- !� H./  

�(�
�6 ��q <)��7 	 "-<)��7� 
�� r���� 5� <# �( 4GH> 134   �	) �( =���)�U%.    �
 Q( 5 3�
O�
� R
/�)� (�! .�( )-. 54GH1 <)��7 »�)�M� !"��#�«  �y � .+�) =��#1   �
@ ! 
 �6 1  � :�)� 
�)�M� !"��#� ����� �� 	�-(�� �%@�?� 5� <)��7 "-<)��7� wN[� =�!  + �) .�( q  -J )  -. 

"-1<)��7� 	( "-<)��7� 7�*� �� 
� 	
�7-. »�)�M� !"��#� �( uO� (�U« 	 »�)�M�   !"��#� 
�( uO� <;�« �y� .(�)( (�0	1 4GH �(> 136 �
@! 
�6 2 �:�)� �)�M� �
8%5 �� 	- 1T :   
 �

�
@!6 3 �:�)� �)�M� ��-1J   �
@ ! 
 �6 4  � :�)�   �)�M� )�- 1}� 2:   �
@ ! 
 �6 5   �)�M� 
:�)%=T )� !"��#�1 �
@! 
� 	6 6 �:�)� �)�M� !"��#� ����� �� 	�-(�� =��"
� )�8�-  wN [� 

=�! ) �( 5�-. �:�) +@?9� (��� .�
��0����� �)�9 5�*�8 +�) .�
/�)�  5 �  =� ��)�U  
 � <# 
50)�� �� (�! )-. +�) 5� R)�� 
��:�) (�U -
 <;� 	 R)�� �%@�?� -
  =��"
 � )�8 � -  + �) .

�( )-. +@?91 ) 
�-(
S -P �Q IM

�� E	�0%. 7����� � )�� <)�� wN[� (��.  
  

5.6 "<H M
� ) N�
 ���� �* ,�+O�P�  

�
�� X4�(��� ") ��� A)�
[��) +@�1 W�W( 5�> �$�%& ��( L���  '�)� * 	  <(� �  )� �4� 
)��� JK*�� 
�� ��K� 5�!� 
�� =
:[�)( )� 1(�)( �[��� =�! +�) .)-. �
�� <
@�  5 ��8  5 � 
�( ��O� �%[%. ��q �! )��� ���-� �	�(� �
�!�
� IO
� �(� *�3��    5 � .+ �) =� !  � �� 

�� ��� uO� �
��� ���� X4�(��� �s&�  )� �4� ��)( 
��-  �S [�)(-<
   �
�!�
��   L �
��
�)��Q�   �
�;O H) ") =(
G� �) .(�)���  ' �  <� Q 	�- 
 �(���  + *�3�   �
�!�  A
 �C) )�8 � -1 

�3�  %� )�8�  -1 (
  
��)�1 	�-(�  � <)	�   �
�!� <���
  ?�  |)23 1(�4�  -J )�8�  -  |)44 1(
������  %1P "��-�%�-�  ?�  |)45 1(C$  �(�U%��  |)172(1    ��� R�  7 	%u *
  �� )  -. 

<# A
�;OH) 
� )� 5�?�)	 5� ���%A
4 G��� n��� �� ("
� .<	T*) )��-1. �( )-. �
��1   � 3�



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  115  

 

+N� �)T*)� �������� !"��#�1   � 5��  � �)��  )� ��  �S [�)(-<
 �% ��
 ?  + /0  
� !#�-  
 � 

�(���
� 	 �)�K� 
�� )-. ="�� ?�%�
 �s�C 1�!
� X4�(��� I9)	 =�[� +�)1 �� � �Q �s & � 

�
�� �( 4GH> 7 �
�� 5� .�U)(�� )� (�U ���� ���� )-.   � ��q ="���  � ���  
 � )  -.  E
 �1 
<
@� 5���M �)� )Ely 2008 (�
/B) �� 1(�)( Y	�! )-.  � !�5 ")  (���
 �  �)T �) �(  Z"� �#  =(� � 

+�) 	 ��/B �� +N� �)T*)� 	  (���
 � <# �(  Z"� �#  X 7
� ���  -5  ")(� �� �( )  -.  ="� � 

�� (�! .�
x� )��-. 5� ()�3� ��)	 KN�%w =()(  =� !   5 �»  �� ����� A
�� 
��   !"��#�«  	(
��)	  +�) .
� )-. ?G�%� 5� ��� �� ��� uO� X4� )��� �S[�)(-<
 �%��
? �)�
��  �
 �  =(� � 

	 5� {�( @7%� A
7���� ��O�  =�! @� JF
� �
�� �(� ���!.  
  

6.6 "<H ��Q ��+)%� ���RA�- C
��8� �* ���RA�- 1��O� C
��8�  

�s&� �
�� �( �	)%. =(�U 2���> �:�) E	) R
8� �%� (
/�� (�U 2���)> =(
�# "
�� ( 5 �   F)�)> 

��:�)� !"��#� �� (")(�� .�( )-. +@?91    � :�) ") �� ��� )� ��)�   !"��#�   �@� 	� )�   5 �

�� ��)��  '23� 5�-
 -P �������-+? !"��#�  ������%u �� ��( .�y�1 �K�-�   � :�) � �Q� 
!"��#� )��) )�� E
��1 �:�)� �:�) 1�@�� �?�)%��� 3���> !"��#�1 �:�)� 3� Z"��#  %�
� (

�� 	 =(�� 5F)�)R)�� )� �( �� �%' 54GH �[�-u �� ��� .�( JK* R�� 	 �( �	(%. =(�U  5 2��� 
R
8 R	( �:�)� �%� (
/�� 
� R
� �)�M� !"��#� �%T 5� F)�)> 
��:�)� �)�M�   !"��#� (- � :� 
)��)� E
��1 �:�)� �
8%5 �� 	-1T: �:�)� 
@�-� )T0)� ��-1J �:�)�   )� o ?� 	 �� !- 1}� 2: 
�:�)� =��"
� )�8�- .�
��0 (�� (")(�� .�( )-. +@?91  	 J�[� 	(-P   .(�)( (�0	 R
/�)  

�	)%. J�[� R�7 F)�)> {;� 
��- +/0 �
N��) �:�) �(  +@ ?9   F)�)>  
 ��:�)�   !"��#� 
)��� )�� .+�) LM
N��  E
 ��1   ) ��� � 	 <� ?*
���8Gustafson and Branch 2002 (�(  �
 �� 

�%
@-[� �� 
��:�)�  3 ���>   !"��#�     � :�) 5� �( 5 � 5 �� �% '� ?  � 4�1�  n; �  �� 4�1  	
E�K4� ��4� =�
!) =(�� ��) .�Q%. ?
�%' ���� �( �
�� X4�(��� �  %T  + /0 =)�  
 @��-  � �/� 
LM
N� �� +?�)�� "
��
� �!
� .J�[� �3�� 5� �( )-. +@?9 0	(� (�)( )-. +�) 5�  )� ��) 

�( R
8 E	) =(
�#) "
�� ()-. 
��:�) 5F)�) =�! ��) 	 �y� =(�U J�)�� (- � :   ���%u =()(  =� ! 

+�). �y�1 �)�M) R	( R
8 �(� 
 ��:�) ") X4� (�   �)�M�   !"��#�   ) �( .+ �) =� !  -. 
+@?91 ) 
� =���)�U-. ?�_52 50)�� �� (�! 5� �
�=�U 
�  -� �(  R)� �  5 2���  � :�)�  (� U )� 
�
N��) ��� .'� �Q%.1 ) �( =���)�U-. ) 
� +@?9-.  R
/�)5�	� +�	� # 5�-
  
 ��:�)�   !"��#� 


��:�) 
�� �M�)� !"��#� A	
G�� ���?� -
 U%��  



116  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

7 .
��%: ;��
  

�
�� 
�� ��(� �� ���)�� '� <
�" '� �( �
� =)� 
@��  ' 23�  )� ��  5 �
��� �  -T� 	   �%�  (� � 
�)��) ��(� ����� 	� 	 '� <
�" 5� <)��7 �)T�)� )��� <
�"
� �(�  �
�U
 �  �� /G�� �(   -P 
="�� )��� -8(
%<
8��� J@7 ���� .="	��)1  
� )-. �5 �[� 5� +��/� 5�  A
 7;M) "  -(
�   � � �(

�"%5� )� +�( ���  '� "��� 1(�)(��
� 
�� ��(� [
�� �
�)� Z"��# �( 
��  �
: [�)(�  	
'�)�* <(�	# ��?� )��4��- )��� �%J 5� JK*�� 
��     )��
 �� .� ��)( =� /7 � � n	�( ��K�-.1 


�-� 
!-:�?� )�� R"�� *�3�� �S[�)( 5�-<
 ") +@� )��
(<) 	 '� �Q%. �
N��) <#  5 �  <)� �7 
-P ��( I���� )��� =(�	#�� �<(� JK*�� 
��   
�� �)	 �� K��   ��(�  �(  -P   )� ="� �

.��!
� 5�!)(  
�( �%� �� �
C#� 5� �( "��6 �������� !"��#� 5� '29 �4�-� =��#�( +�) 
0� �
U�   -P 

�C)1 5� 5� ��U� ��%<
 ���� )-. ="�� )� 5F)�) =(�� 	 -P �K�-�  v�T �  5 �  <)� ��  n
 �)�� <# 
"-="��� 
�� &2�N� <# )� (-� 	 r
���) <# 
� )� 
� -P (-�: N[�%w 1()(  n
 ?�)   ��  (� ! .

�
�U
� )-. �
��1 �� 5�n
�) -P E�� ��/G�� �%�  (
 /�� �s & �      X 7
� 1+ �) =� ! 5 F)�)
)��4� R
S?�)�-  	 =�! <#(��
!6 ���� ��
��� �( .�q LM
N� )-(
S ��  � �� .)  -.  Y� ��� 

.?� 8�T�� ��?4� =�! 	 X7
� �� (�! '� <�Q -P [
�> ��/G��  .��� J@7� �
 �  
 ��- 
�5 5� �
��� -P � ="��� ��")(�� �%T ��
�!� [
� 
�> ��/G�� )(��� � 	� ���)��  +U
 �   �U
� !� 

��
��� )��� -8(
%<
8��� )-(
S ���� .�( 5/0)�� 
� L�
O� KKN�� �3�� )-.  +U
 �  �U
� !� 
 L�
O� ��/� �D0 X7
��� (�!  	-8(
%�� � '9� )� �)(
�3�� ��". 

E�� 5F)�) =�! ��%. q
N�) 	�-�(�� �%@�?� F)�) �(> ��
�   + �)   �5  (� U �  %<
  � 8  . �q 
R
�� ��� �s&� ��
�  '� +�) .��Q�� �( �N� 
��-  ")��
� 	�-�(� =��"
� )�8 � -    5 F)�) ' �

)��) +�) =�!� E
��1  A
4GH68  	178 1(	�-�(�  L �
W �(   F)�)>    � 	 L �
O�%�   �%�  (� � 
)��4�� ��
� ����� �� �:�)�- �%@�?�  ) �( .+ �) � :�� �% @� ?�1  3 ��  ) � �  -.  + �)  5 � 
0	�U� �� 52��� <	�( ()(� )��� 2���> �Q E
@7) .��� '�)�* �3�%. 	�-�(��    H
U ' ��� 

�)�M �(� )�0) 	�  5 �
���  
 ��   !"��#�    � )� 0)� � � � .�( )  -. � �
 �1    2��� 5 �>  � @76 
=(
�# "
��1 �)�M�1 Z"�) 	 -�
� �:�) L�
9 �(� �%�  (
 /��1   �5  
 ����-  )� ��   F)�)>   L �
O�

��
� 1+�) X4�(���  	 =�! I9)	52��� 5� 52��� ����(����   .+�) 5�*�8 �)�9  
�C) D���� TF
� r

� ��9�  +�)�5 <# )� )���  �S [�)(-<
 	  �� M <)�)( )  -.  ="� �  I ��� 

KKN�� J�
9 @�)%�� �� ("
� 	 Y�@S��( �� <)��  + G8  ")�%G  %+  �� U�    .+ �) �)(�� U��



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  117  

 

")52@0 �� <)�� 5� 3�
0%+ �?�� !�
:� �7)�9 1<#�  5�
 [� 	  �)D 8�  4 H%1u  ' ��   
O���  	
�	�( R
S?�)�1 R
@��) 5� I�
�� ���3� 	 H)%1J 50��  5 � ��  %<
  
 ��  �4� �( ="� �  -�  L �
O�1  	

=�)	 T8-�� 
��  =�
!) L�
���(�.  
  

1.7 T�U ��&�?�  

n
�)�� �
� 	 24�%J 
�� R
S�) =�! �(�
�6 � �
 �  �
 ���  � ��� �� �� ����   !"��#�  (�)� �� 
5� <)��7 �%� (
/� +/0 �W� <�!��  X�
����
� 5F)�) �� (�!:  

B )��� )-. �5 ��
� �%� �� !�J 	  
@ !-J � �
 �   ��(� �  %)� � � �   ��  <)� �   5 �� �
 � 
�%� 1�
�G8 �%<
 ��� 2H)� 1�C) 5��
� )� �� �� 1JK*  �)� �)  � �  1J K*  I @0  � ���1 

���� 
��- )��� "�)-�
� LM
N� 5� <)��7   -P    ��( �
 ���1 	  
 ��3��  )� ��   3�
O�> 
�%� �� �( �U# ��  JK*  5*
�)(��. 

B ��
O�� �(�
�6 X4� �%'�? 1
� ="�� 
�� C$�%��)D8 �� �������� !"��#�1  5 � "	� �
 ��� 
�3�-& "��6 �������� !"��#�1 	 �
G�%' -8(
%�� 2@7 	�(�   .(�! 5F)�) 

B !%�6 (
���) �(� 5� A��H -P +�( ��   .(�! 5F)�) 

B �( U��� !�J 
�� 5F)�) =�! !)�J 
�� 10 130 1	 35 (�)�
�� � 	 R
/�)%�%8��   (� 0	
 
� .(�)(�@� )�#"
��- 5*
�) 	 �<(� #-'� 
��- (-�: �� <)�� 5� .!	� "
�� <# 
� (	T*). 

B �;H) U��� V� ���� 
�� 	
�7-. �( �%+*�[ ��-I �� -8(
%=��� '/� 5� )T��- ��  � �)�� 
  .�!
� 5�!)( 

B �( �K7 ����� �	
�*� A
7;M) 	 A
M
���) �
� 	 2�
7%+ "-(
� �( ���  -5  ")(� �� 	 
)-(
  S =)� 
  �(�� 	 Z	� 
  �� �0  -� �( "�  �6 ��  ������   !"��#� '  � .(�)(   �Q%.1 

5�
  �� 
  �� �0  -�� '  � <�  Q 5�
  ����Q )� 1
  � �  !%5 "
  �� 1
  � "
  �� 
  �� �  0�1 

�"#-=
:[ 
�� "
S��1 39)	%+ 1=(	T*) 39)	%+ "
S�� �� 	�%��1 Z	� 	 
��- '�  <� Q 

Z"��# 9
�O�)� C$� 
�%� Z�� 7��K�� 5� (�0	 =��# ��) �( .��
� 
�(�� )  -.  5�
 ��  1
 � 
Z	� 
�1 	� 	-�
�(� �' �� (�0�� +�) 	  5 � 	  -=�  )� �� �
�  -L  5 �  ' /*  �S [�)(-<
 

�%��
? F)�)> �)�K� 
�� 3�	 ") .!	�%+ ����� )-. 5�!� �� ��)�� G�%� !
��. 

B A)�
[��) +@�  <
�"
�)53�
O� 	 	��-. �L�  R� 27  �
 ?�)�  =
: [�)(  
 � ( � !
�   @/�� 
+�) �5 R
@��) 5� 	��-. ��
� 
�� ��(� "�� �(6 �
?�) R�27� �� 
@�  -� .  (�0	
 �)-.1 



118  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

@�)%+ �)�M� 
��20� �L� )-. �!
� <)��Q :�Q�   @� E( 5��  � �" 	  5 � 	  -=�  <� Q 
�	)%. �K�7�  +�)�5 =���)�U 
� <# 50)�� �� (�! 
!-5�?  +�)�5 50�� �%�  � ��  �(

)-. �"%5�   .((�8 E	D�� 

<
@� ��M�5 �( +@?9 �
� )��4��- ��
� q�� !1�  uO �  )� �4��-   )� � � C)�  �S [�)(-<
 
�%��
? �)�
�� �( 	 +�) ���
�{ [� )� L�
O��J �� ("
� .'� �Q%.1 
�50�� 5� �%� (
/� 
 �� 

5F)�) =�! 	 5*
�) <(�� L�
O� �����1 ") 5�*�M� '�   � �)	  uO �  X 4� )�  ���
 �  =(� � 	  ' � 
'S� �
�� )� )T*)-� 1��( 5� ��� �� ��� �
�� X4�(���   �%�  � �  )� �� � IM
 
   K4�%A; 
@��%2� L�
�� �!
�.  

 

2.7 V�W
 %�26- 

<
8���
:� )-. 5�

� �� 5� �G� �( �	(6 ���(� '� 	 �Q%. �(  R
 S�)  5�
 ��   �S [�)( �
 N�*)�- 
5�!)( )� ��)(�* ���( �)�8�T� (
��) ��) 	 ") (- � :  �
 C# Z"�)  � �� 	�  � /�6   *)	�  =(� � )�  � �) .

��5��8 �
� 	 5��� )� �( )-. 5�

� �@�-.  	 .�U��#-8(
%�� �%� ��  =(� �  + �) . )� �� )- <
 [ 
��;�� 	 ������� ���	"�#-'.  

  
,� <���  

1 .Z"��# 
�� @��� 5� Z"��# 
�� ����
�U
�� 5�G8 �� (�! 5� ") ��M <
�"
�  
 ��  @ ���  ' �  <� Q 
n�)�� 	 =
:[�)( 
� 5F)�) �� (�! .Z"��# 
�� W%@����  5 �  Z"� �#  
 ��-    � 5 �G8�  (� !  5 �  o ��� 

�sA
?� W%�@���1 )
�-. E
� �
�-z
� ����
�U
� '� <�Q �sA
?� <
�"   -
   ���%
�  V�
 U ")  
 �(
/�� 
@��� 5F)�) �� (�! 	 Z"��# 
�� @��
�� 5� Z"��# 
��- � 5�G8� (�! 5� �( I@0 '�  1<�
 �  1=()��
 U 

5�
�� 
�� 3@0� 	 <	�� ��M 	 �
���> 2�9� 5� z��@3� 	 A��H   -8(
%��  
 ��  9
 G�)�  R
 S�)   �� 8  %(� 
�)s&�.(  

  
���
 %���  

�
3@�)��)�1 �U-5S )1391(1 ��	�� �%G� ") ���-5 
� J@71  :<)�/�'27. 

��)-1<
 �@4�1 <)�@7  �
 x���1  	(	)(  � @4�� )1386(1   �� ����� A
�� 
��   !"��#� 	)- + �)� R	((1 
# :<)�/�%-�. 

1����y�) 
�-J� )1396(1 �
��� �������� !"��#�: 	�- (� � ���%  �� 	 (  -=
8�  
 �� �  %<
  5� !� )�1   @0��> 
@!
� �@4��1  :<)�/�:�
@�%�.  



 *
�+ �

���� ,&�-.�$/�	0 �1�2�34. ��5� ��
6	 ) �6+� �3	8	 
�" 
 �'(���:  119  

 

1)"
�
� �	(�8 
�-
: )1393(1 +�( �
�> �������� !"��#�1 @0��> ?�%. �
� 	 5�:�"%5 ���?�1 <)�/� :#%-�.  
1��y�
� -��� )1390(1 �"%�> �������� !"��#�1 <)�/� :(-�)�. 

��� �?*"�1 )�. 0�) .1386 1(�)�M� R
�� 
�� !"��#�1 @0��>  '!
���)(�*1 <)�/� :+@�.  
15�:�" ?�%. )1391 1(�
��� ���� 2@7 	� �������� !"��#�1 2 V1 )	# :<)�/�� ���. 

�%1& 27� ���) )1400 1(<)	� �
�!� !�	��� ��-.1 <)�/� :<)�	(. 

27� (
�#�1 �U-5S )1386(1 ������� A
��
�� !"��#�1 � :<)�/�%R
 ���.  
) '!
� 1��)(�*1394 (&�)1 �)�M� !"��#� :�
���1 	�-
�(��1 	 
�(���
�1 +@� :<)�/�.  
) '!
� 1��)(�*1394 (�1 �
��� ���� �������� !"��#� 	)-+�)� R��(1 :<)�/� +@�.  

1�
� (-�-� 	 (-<)�: )1385(1 Z	� 
�� ���-� �%5�*�[1 @0��> '!
� ��)(�*1 <)�/� :��-�.  
[�%1. �%��%
 �� 1.��0%.  1{���	 .R) T��
Q )�-}�2: )1385(1 =)� 
�(�� 	  <� �*   �)�M�   !"��#�1   @0��> 

��)(�* '!
�1 <)�/� :+@�.  
"	��  ��1 �)(  -Z�1 5  /�) �	-  ��1 	 
  ���@4� �)�  �	� �  �)� )1396(1 ��  ������   !"��#� �%5�*�  [1 

:<)�/�  +@�.  
 

American Psychological Association (APA) (2020), Publication Manual of the American Psychological 

Association (7
th

 ed), Washington, D. C.: American Psychological Association. 

Association for Educational Communications and Technology (1977), The Definition of Educational 

Technology, Washington, D. C.: Association for Educational Communications and Technology. 

Association for Educational Communications and Technology (2007), “Definition”, in: Educational 

Technology: A Definition with Commentary, A. Januszewski and M. Molenda (eds.), New York: 

Lawrence Erlbaum Associate, 1-14. 

Berlo, D. K. (1960), The Process of Communication: An Introduction to Theory and Practice, New 

York: Holt, Rinehart and Winston. 

Commission of Instructional Technology (1970), To Improve Learning: An Evaluation of Instructional 

Technology, vol. 1, NY: Bowker.  

Dale, E. (1946), Audio-Visual Methods in Teaching, Dryden Press. 

Ely, D. (2008), “Frameworks of Educational Technology”, British Journal of Educational Technology, 

vol. 39, no. 2, 244-250.  

Gustafson, K. L. and R. M. Branch (2002), Survey of Instructional Development Models (4
th

 ed), NY: 

Syracuse. 

Hoban, C. F. Jr. (1977), “A Systems Approach to Audiovisual Communications (1956 Okoboji 

Speech)”, in: Okoboji: a 20-year Review of Leadership 1955–1974, L. W. Cochran (ed.), Dubuque, 

IA: Kendall-Hunt, 67–72. 

Kinchin, I. M., A. Möllits, and R. Reiska (2019), “Uncovering Types of Knowledge in Concept Maps”, 

Education Science, vol. 9, no. 131, 1-14.  



120  ����� 	
�� 

����� �	
��� � ���	 
�� �
��� ������  �
�23 !"
#$ �3 �� %&'
1402  

 

King, K. (1982), “Formal, Nonformal And Informal Learning: Some North-South Contrasts”, Int Rev 

Educ, vol. 28, 177–187, Available at: <https://doi.org/10.1007/BF00598445>. 

Molenda, M. (2008), “Historical Foundations”, in: Handbook of Research on Educational 

Communications and Technology (3rd ed.), J. Michael Spector et al. (eds.), New York: Routledge, 

3-20. 

Reigeluth, C. and M. Merrill (1979), “Classes of Instructional Variables”, Educational Technology, vol. 

19, no. 3, 5-24, Retrieved March 12, 2021, Available at: <http://www.jstor.org/stable/44421327>. 

Reiser, R. A. and R. A. Dempsey (2017), Trends and Issues in Instructional Design and Technology 

(4
Th

 Ed), Pearson Education. 

Seattler, P. (1990), The Evolution of American Educational Technology, Englewood, CO: Libraries 

Unlimited. 

Seels, B. B. and R. C. Richey (1994), Instructional Technology: The Definition and Domains of The 

Field, Washington, DC: Association for Educational Communications and Technology. 

Shannon, C. E. (1949), The Mathematical Theory of Communication, Urbana, IL: University of Illinois 

Press. 

Spector, J. (2016 A), “Ethics in Educational Technology: Towards A Framework for Ethical Decision 

Making in And for The Discipline”, Educational Technology Research and Development, vol. 64, 

1003-1011. 

Spector, J. M. (2016 B), Foundations of Educational Technology: Integrative Approaches and 

Interdisciplinary Perspectives (Interdisciplinary Approaches to Educational Technology (2
 th

 ed), 

New York: Routledge. 

Spector, J. M. (2009), Handbook of Research on Educational Communication and Technology, New 

York, London: Lawrence Erlbaum Associates.  

Spector, J. M. and H. K. Yuen (2016), Educational Technology Program and Project Evaluation, New 

York: Routledge. 

Wood, D. N. and Wylie, D. G. (1977), Educational Telecommunications, Belmont, CA: Wadsworth. 


