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Abstract: The Ministry of Education in Saudi Arabia organizes a variety of programs and workshops for the professional development 
of science teachers. This study aims to compare science teachers' professional development in Riyadh with United States' science teachers' 

professional development standards, and to determine under which of these standard(s) the programs are classified. The sample comprised of 

63 female science teachers from Riyadh who answered the questionnaire that was prepared by the researcher. Validity of the tool was 
verified by a group of experts in the field, and reliability was measured by Alpha Cronbach coefficient = 0.907 which was relatively high. 

The results show that most of the programs and workshops for the professional development of science teachers were focused on educational 

and teaching skills. However, very few programs helped teachers acquire strong science knowledge or to promote lifelong learning. 

Keywords: In-service training, science education. 
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�	 @'7Y��� P nvG : S » �	 

 C(���* �.¼ 9��e��� �!)�
 3; 10 % M 6���� ] 4�+) ,
���\ 
�	%@'7 Y��� � Y)� hF  P ½
� 4 �TE �	+

�
 F � w�¡�	 %���� ¹&��4 (��Fa C� .&�;  C� 9�F� U ? ; 
'�����J<.T�� (The Southeast Center for Teaching 

Quality, 2002) P B S��� M 	 v+� �'�� b+- ; ��p:�+
%��  3'��+ ¶�  &3�� <.��  ��,%&  ��'��+ �  &	
�� ()�*++ , 

 ��
 Fa , �� ��� %& ��'�� ��� J'� ¨�
2F ���� b+-;+
 < '�� � 5�6�� , �� ��� %&��'�� 	 M6��6�� �&.T; @���;
 < �2.� < '�� @�� ��� ? ; ¯W�j� 
¦� s3� z
; �&34

; [+�B � ?; , �!�A��4 ? ; ��6� 4 : 	 ,��)
 '�� � .T
 �& U�Uj� ] W���� < J�4 9�)� T;+ �� �F+ �)��;
 ¹& �
�� ��� ¢j � �w�'W �
ª'7 4 < '��+ ,�.T6��

 <.T�� </
��+� ���3'�� ,%��3'��+ ¶�&3�� <.���� BS���
 ,����� R�.7��1432 ! P� 

 O /�+ , V ck	 < '�� 9� U�)
�� »�	 ¬�.!+
6�� , %��6�� <.T�� ���J'��� 
 Y+ 
 3A ,� 5�¾� Jm 

�2005� z�'7 �� ? F M 6���� D��G z�'7 ; ��uªW� 
 �+� A 
Y�4   :S ,�&	
�� D�>� �8W �TY+ ?; [�;���

+� M 6���� M 	 �&w�� \a ��e� 9��R 9�� �ª'�� 

M 6���� D��G z�'7 � ¿ 5�� �� ��� [
��� , �u�'ª��, 
B�4z�;
m� 9��.7� ;'�� �pG ���+
· `a @�� �� �� J �

<.T���;
m� D�.pG  P ¾� ¦� ��5�+�Alharbi, 2011� 
 �27 54 < '�� 
�'7 �� % ���� 1 &!�4 =;�� 	 H�&¢ ?F

��)
 '�� �&U�Uj� 9�)�T��, � ;��G � ��
	 , � 6F
4+ 
�&.T��,'�� =;�>�� vG+ �����J e � ;
m� D�.pG �\+�J�� 

M 6��6�� �&2�)
'�� 9�Y�&'\e� <J�4 P OJ'7 4   : S
 9e��  4e� �  &.34 ()�  p+ �  ����� 9�  2�J'; �  &2�4

�� ���  '/e�+ �  A���� h  F <  .2� ,%  ��! �  	G2004 ;
 ,�3&���2009P� 

 n\ 
/+ �
 O������2013� < 6��; � U)�� �Y)� 
< .T�� )�J'�� 9����W ������ 9:��;+, �+�
 4 � ¡�	 

 M	£U�';´¤ `a £�&�i¤ P 9� U):�� �� ! % !G vG+
<! : )�E \ ,R�	
�� �-�� 9�T&Y�4 ?; (��u'Ue�

 ,� ��	
��+ �&��ª'�� 16��� ®)++ �&2�)
'�� =;�>��
 [��24+�� ¶+)� ()� r , ?�� �� M 6��; O; 9�)��B
�&3&2J4 P )� J'�� 9�U)�� ��uªW� `a �k2�� )��G :S

�� �� TY h F 
 6'�4 < '�� <.T�� §� k2�� 1 c; % ��
 D��  Ya , �  ��	
�� 9�  T�� O  ; v+�  �'��+ ,�  &w��Y}�
 , ¬�
  �e�+ ,�  &6��3'�� ��)�  3'�� �  	�'S+ ,§�  k	j�

H)��'��+ 9�>m� [��2'� <.T; )�J4 9�F�6�P 
 ��� J'�� M 	 VJ	) <'�� (
�
��� 9�U�)
�� va

� 1&�k'�� =w�'W+ <.T��� z
 HI J�(Astor-Jack et 
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al., 2007; Wenglinsky & Silverstein, 2006) 1 �� 
F
4 9�;�5¦������J'�� =;�>�� ��! %; 1	�3�� , �¡j 

 9� Y�ª�� �� uªW� 9I5� ; � ;�5¦� hF �A�'U
HI J�� �&6&��'��, (� 3�� 123'7 ; (
 F�/ < ! < '��+ 
��+
�� �����'/e�P �� TY %F
 � �U�)
�� ��! ¯�74+

 9:��;+ <6��� <.T�� ���J'�� , %&��'��+ �&	
�� ()�*+
�;
m� D�.pG ������,� ?F  � &5��;j� @����� �W)�3; s��

�;
m� D�.pG ������ 9:��;+ <6��� <.T�� ���J'��, O; 
�� ���� � .�
; , ������ 9:��� <.T�� ���J'�� O/�+, 

 _� <'��+�U�)
�� �.&F �T.; 9@'�; 
�
� 1YG ?; ���+ 
� !���J4+ � !B�B�4 ?56� <'�� <.T�� ���J'�� ]W��Y; 

� 1EAG 9�;
� %�
3'������� 9:��;+ <6�� P 
�<����� �
'=�: 

 � &	���� � 5�6�� , %& ��'��+ � &	
�� ()�*+ ��34
�����7  ��  9�)+
  ��+ =;�>  �� ?  ; 
  �
��� %&  8.'	 

'��  ����J ��  ���� 9:  ��;+ <  6��� �� ]�)
  '�� ()��a
e�+ R�	
��§��'	 ,1431  !� � ��� b+- ; vG : S ,

 ��3� �&�&2J�� ������+ 9�&i����� =!�.; ���J'� ¨�
2F
'	9�)�T; ���J 9: ����+ M6���� ��)
 4 , =!� .�� 

 =;� W�	 [I� ?; 9�&i�����+ ������ ()�J��� 1 &!�4
9:����+ M6���� ��)
'� 9�&i�����+ ������ 1UIU 

()�J��� �,v�2&��� 2010P� =;�> �� ��! s	�J4 z
; :A 
'�����J@���; O; ���� ���J'< .T�� % ��� �� ����  D� .pG 

�;
m�,  �(
 k'�� 9� �e��?+ < 2�4 1 ! 9� Y�&'\� 
 ��� J'�� 9e� � RG ,+ ??!� 8W � TY+ ?; 9:����

B S
4 �� ���� <6��� <.T��% 8�;  D��G ��� J4 =;�� 	 
?������ �.�
; , ������ 9:��; 

�>?�<����� @�: 

 `a � U�)
�� �� ! �
d< /��� 	 ��� J'�� O /��
<.T��<6���  + � ��+ ,������ , ������ 9:��; ? F
s���: 

1P  ��� J'�� =;�� 	 ��� J4+ M7� hF 16���
 ������ 9:��;+ <6��� <.T�� ��� J'�� @�� �; 16� '�

(
k'�� 9��e��� , ������ 9:��;+ <6��� <.T��P 
2P � `a <�7�� 9:��� <.T�� ���J'�� �&�� M7

������ �.�
; , ������P 
3P  < '�� 9�	��� �� h F ] ��'�� , �N�7��

 �� ���� � .�
; , ������ 9:��� <.T�� ���J'�� �Y��4
 <'�� ��\���+ ,(>m� 9��.U 9�@�'; �pG hF ���'��	

<.T�� ���J'�� hF Á�)
'�� H��.��+ ,�TU)
4P 
�<����� �9A?: 

'�� �&NG �E'4���J �' A , � ;
m� D� .pG � g�� A 
 � &\ ,� '.T� �'U)�� , %��6�� (
�
Ya �� Tu�� , � W

�'.; v�6���� �2�� ]�)
'�� 
�
��M [� \ �A��6�� 
 
/�.�� @5u'�� �&x�4 hF ?�)��/ ,%T'.T; ¹Â �; 1S

��)
'�� , �6'7�� 1;�'��+; ��  � &2�)
4 ()�T; %T275�
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1��J��  �d�� �3��J��	 v�6��'� HI�Finley, 2000� P
<.T�� ���J'�� <34�� vG hF C�r�\+ � &	���� �5�6�� , 

 �����7�� ;� &����� @�� ��� z�'7; `a ? ; � 'W)�3; % 4
 � ��W�c��+ �J U�'�� ��\�6�� ������ 9:��; �8W �TY+
 9�  �e��� , ��  ���� <  6��� <  .T�� ���  J'�� @��  �6	

(
k'�� P)
�� ��! �&NG v�A ����4 �U�+
2, : 
1P  ��� J'�� , ��E��+ (�3�� ?���; ���'S�

 ?56'  &� ;�  5�6�� , ��  ���� 9:  ��;+ <  6��� <  .T��
�&W�c�� ���34+ �T6F�+ `+j� B�B�4 ?; v��+�7�� P 

2P  9: ��;+ <6��� <.T�� ���J'�� �&�� M7�
������P 

�<����� �
B<?: 

F �	�YÃ� �U�)
�� ��! ¯�74?³� ��fUj� &4�: 
1P  <  .T�� ���  J'�� 9e�  � ?  ; g[�  � LRG ,

 , ������ 9:��; D��G ���J4 =;��	 BS
4 ������ <6���
?������ �.�
; 

2P  < .T�� ��� J'�� ()��a [�\ 9:���� D�)� �;
?������ �.�
; , ������ 9:��� 

3P  M 	 �&w�� \a ��e� 9�� �+�A 
Y�4 1!
`a zB�� <.T�� ���J'�� �kW 9:���� D�)� 9��.U @�'; 

?Á�)
'�� H��.�� +G ,�TU)
4 <'�� ��\��� +G ,(>m� 
�<����� C2�:: 

4 �'3�U�)
��&��¦� �hF  : 

1−  �J   U�'�� �   �\��� , ��   ���� 9:   ��;
������ �.�
6	 �&;�5¦� ¶)�
�� , ���W�c��+ P 

2 −  bIJ'U�	 �k2�� <F�i��� )��}� �
k'�
�J'�� [�\ ������ 9:��; �8W �TY+ 9: ��� <.T�� ��

������ �.�
; , ������P 
3 −  |� c�� ©�)
�� 1�u�� , �k2�� ��! sl2_� 

 ©�)
�� �����1433�1434 ! P 
 D����<�����: 

 n24� <u r��� =T.�� �U�)
�� V�; h F �� �'�� 
� 9:��� <.T�� ���J'�� �kW 9:���� ?; �.&��� ���AG D�)

��'��+ ,������ �.�
; , ������ < '�� 9e���� hF �
 �  .�
; , ��  ���� 9:  ��; D��G ���  J4 =;��  	 B  S
4

������ P hF ���'��+� ��� J'�� �&�� [�\ 9:���� D�)
������ �.�
; , ������ 9:��� <.T��, ��! �
ª'U� :S 

 < .T�� ��� J'�� � kW � .&��� ��� AG � �¥) �W)�3� =T.��
7  \ ��  ���� �  .�
; , ��  ���� 9:  ��� 9�@  �'�� ]

(�
k�� P 
E9
!����F	G:H� : 

 �&��'�� �&w��\}� ]&��Uj� ��
ª'U� %4  1&�k'�
�U�)
�� 9�W�&	 : 

1P  � u�G 1;��; t� 2W+�S�Alpha Cronbach� 
(��j� 9�2p H�7¦, v�U@	 1;��;+ � H�7¦ ��7 4e

¿��
��(��Ä�  P 
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2P  9�    A��kWe�+ ,�&	�7    ¦� 9�J   U�'��
�� ]7.��+ ,��)�&��� � .&��� ��� AG 9�	�Ya �r�� ,���f

|�c��+ [+j� [��7�� ?FP 
3P  ?��  2'�� 1  &��ANOVA, �  	�YÃ� ?  F 

���c�� [��7��; � �e� 9�� �+� A �� Y+ ?F ��5�� 
 <.T�� ���J'�� �kW 9:���� D�)� M	 �&w��\a _4 `a zB �

(>  m� 9��.  U @  �';,�T  U)
4 <  '�� �  �\��� +G , +G 
Á�)
'�� H��.��P 

I��J�<����� 	���9)2 : 

 �� ���� 9: ��; O &± ?; �U�)
�� O6'� v�54
 _� ÅI  �� l)
 �  .�
; , �  ��W�c��+ �J  U�'�� �  �\��� ?  U

 ©�)
  �� ��  ��� , ��  ����1433�1434 q��  2��+ ,   !
 ?!�
F1783 ]7\ ���W�c��+ �JU�'�� ��\�6�� �6��; 

 ��	�'�� D��\}� �2�� (��Aa} ��� J'��+ ´& Jª'�� ()��
	������ �3J.6 P 

�U�)
�� �.&F �;G��
�/ �.&F VW�5A  �W�5;? ;  
�63��  6��; ?  ;  %&  ��'��+ �  &	
�� ]  4�5; ¶)�
  ; 

�u�'ª��, , ´� .�� %��' �� , � &2�)
4 9�)+� vÆ \ 
´U++ H�¢ ]�)
4 RBS�;,������   9
�2_' U� 
 /+

 �
 F �2� &� ,9� W�&2�� [:'S� �
�� �.&��� ?; v�'6��;
 �  .&����61 ���;�  6P[+
  �� �  i��+  �1 � ¹w��  �

�.&���P 
 

02�K*1 ,��9��� 7F	GLM 

 ��
��� C�) ��N�� �(5��� 

�JU�'�� 39 63.9% 

���W�c�� 22 36.1% �
:��� 

b�6��� 61 100.0% 

 ��
��� C�) ��N�� �(5��� 

9��.U �º ?; 1/G 17 27.9% 

?;51/G `a 9��.U ; ?109��.U 13 21.3% 

109��.UA �cS� 31 50.8% 
 OP� ����< 

b�6��� 61 100.0% 

 ��
��� C�) ��N�� �(5��� 

8¹�\ 1/G +G  3 4.9% 

 ?; �cSG8 −16¹�\ 28 45.9% 

 ?; �cSG16 −20��\  19 31.1% 
Q������ R	G��� 

 ?; �cSG20��\  11 18.0% 

b�6��� 61 100.0% 
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�<����� ��2C?: 

c\�2�� 9
FGv�'�2'U�  ]̂' _S �; `a b�Y��� 
�	 �W
 ������ <6��� <.T�� ���J'�� [�� , b�i��� ��! [�\

 �  &5��;j� (
  k'�� 9�  �e��� ,(“AGPA P-16 

Professional Development Standards,” n.d.; 

Archibald et al., 2011; National Committee on 

Science Education Standards & and Assessment, 

National Research Council,1996; The Southeast 

Center for Teaching Quality, 2002) P V  W�54
 ? ; �W�2'Ue�34� &�+j� �d)� r , (� 3A , , � F*�; 

�7&w) )+�· ��	)G :� 'k�� %��4z [I � ? ; < 6���� 
 ,D��3'Ue�+ ,�&6���� �&	
��+ ,�6'7 �� %��' �� B �B�4

<.T�� ���J'�� ()��a+ P<pIp =�)
4 9�� <!+ : ,s A�+G
 Q
\ `a sA�+GsA��; @¢ ,�;  P Tw�JF�	 �Tk&k� 4 %4+ �

 %&3��1, 2, 3«�� '�� h F  P n% p ? ;+ ´ U�'�� H�7 \ 
(� 3A 1  5� ¾�7 ¦� PM67  / ? ; V  W�54+ :�  ;
3��, 

 ��  ���� <  6��� <  .T�� ���  J'�� ?  F ´&7  	 �­+
 < '�� �W�2' Ue� 9�� 3A % p ,�6��6�� �&�+j� 9�W�&2��+

 ?; �&w�T.�� �d)�r , VW�5432(�3A  P 
C.� S�T �: 

�
r ?; s3k'��(��G �T i�F %4 �U�)
��  h F 
 l5k�� ? ; �F�6�+ � T'�Y��� M&Y)� m� M 6� % 5¦

�&\ ?; ,�T&�F 9�)�2��� ��i++ ,2 U�.;�T' s &3k'� 
�U�)
�� ��
!G+ ,9�)� 2��� � ������ �¢�&��� �;IUP 

 , %d�\
3;+ %Tw�)Ç	 ��j� %4+�� 1�
�'�!��
Fa %4+ 

�&w�T.�� �d)�r ,%Tw�)� hF D�.	 P 
U"� �CV� WL���� S	5: 

c\�2�� V   ;�/v�   's   &2J'	 (��j�  �   .&F h   F 
�T;��/ �&w���F �&FIJ'U� �22 ��6��;; 1YG ?; ���+ 

 �  U�)
�� (��j ¿��
  �� ��7  4e� z
  ; h  F ��  �'��
 H�7 \ % 4 � &\ ,v� U@	 ½�24)e� 1;��; H�7k	
 9�)� 2F ? ; ()� 2F 1 S � Y)� M 	 ½� 24)e� 1;��;

�� � Y)
��	 �W�2'Ue� � &�a < 6'.4 R� �� [� �6�� � &�5
³� [+�
�� ?; �i�; �! :S ()�2���&4�: 

 
 &X� 02�K *2:, .� 0	YZ�� ���	Y(�� #�Y<�� [	Y(U�� �\�	��02* &Y
�U

]	G
�<"� 0\L ^� ��
��� _��!��,M 

 �	(��� #�<�� E�	��  �	(��� #�<�� E�	�� 

1 0.654* 2 0.735** 

3 0.674* 4 0.621* 

5 0.815** 6 0.702** 

7 0.723** 8 0.599* 

 É\I� ** ��e
�� z�'7; 
.F [��0.011/�A  2 , É \I� * 
 .F [��
 ��e
�� z�'7;0.051/�A  

 
 &X� 02�K*3 :, `	Ya�� 0	YZ�� ���	Y(�� #�<�� [	(U�� �\�	��* �Yb���

�9�
��� �9�c��,M 

 �	(��� #�<�� E�	��  �	(��� #�<�� E�	�� 

1 0.689* 2 0.809** 

3 0.662* 4 0.815** 

5 0.733** 6 0.506* 

 É\I� ** ��e
�� z�'7; 
.F [��0.011 /�A + , É \I� * 
 .F [��
 ��e
�� z�'7;0.051/�A P 
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 &X� 02�K*4 :, dY�	a�� 0	YZ�� ���	(�� #�<�� [	(U�� �\�	��* eY�e�U

���5�� &
����,M 

 �	(��� #�<�� E�	��  �	(��� #�<�� E�	�� 

1 0.479* 2 0.574* 

3 0.457* 4 0.645* 

5 0.753** 6 0.788** 

7 0.804** 8 0.712** 

9 0.682* 10 0.750** 

11 0.731**     

 É\I� ** � �e
�� z�'7 ; 
.F [��0.011 /�A + , É \I� * z�'7 ; 
 .F [��
 ��e
��0.051/�A P 

 
 &X� 02�K*5:,��� 0	YZ�� ���	Y(�� #�Y<�� [	Y(U�� �\�	�� IY��*$  ��C

 ������������,M 

 �	(��� #�<�� E�	��  �	(��� #�<�� E�	�� 

1 0.751** 2 0.777** 

3 0.723** 4 0.759** 

5 0.811** 6 0.784** 

7 0.739**     

 É\I� ** � �e
�� z�'7 ; 
.F [��0.011 /�A + , É \I� * z�'7 ; 
 .F [��
 ��e
��0.051/�A P 

 
02�YK&YYX� * 6,:� �\�	YY�� WL��Y�� S	5YYU"*#�YY<�� [	YY(U�� EYY�	�� ,

 �C.� �"	Z�M  

�2	!�� 
 E�	��

[	(U�"� 

[+j� )�k�� D��3'Ue� [I� ?; <6���� R�'k�� %��4 .688**  
|�c�� )�k�� �&6���� �&	
�� �A��; **.765  

���c�� )�k�� �6'7�� %��'�� B�B�4 **.903  
 )�k��O	���� a ���J'�� ()����<.T **.856  

 É\I� ** � �e
�� z�'7 ; 
.F [��0.011 /�A + , É \I� * z�'7 ; 
 .F [��
 ��e
��0.051/�A P 

[+
�� ?; �E'� �6 � 1S ½�24)� 1;��; %&/ vG
 C�&w�� \a � ���+ � 2Y�; �!)�· O; 9�)�2��� ?; ()�2F

 ��e
�� z�'7; 
.F�0.01�+G  �0.05�1/�A ; «a @�� �� 
 9�)�2F O&± vG ¿ ��� ��7 4� � Y)
	 O'6'4 �W�2'Ue�

 O &± M 	 ¿��
 �� ½� 24)e� (� / 
S��+ ,C�
Y ��u4�;
 :  S ,�  U�)
�� (��G 9�)�  2F�  n4 9I;�  �; %&  / vG �E

  � ½� 24)�9e� �W�2'  UI� �  &�5�� � Y)
��	 �W�2'  Ue� 
 ��e
�� z�'7; 
.F C�&w��\a ����+ �2Y�;�0.01 �1/�A; 

`a @�� �� � O &± vG e�9 � Y)
	 O '6'4 �W�2' Ue� 
��u4�; ¿��� ��74� , � i�4 � �&'.�� �� ! v� A �&�F+

)+� ·+ 9�)�2F ��74� 1 ;�5'; 15� 	 � U�)
�� (��G, 
|�
&�� s&2J'�� �T'&\Ir+P 

 �C.� �	(f: 

� u�G 1 ;��; H�7 k	 (��j� 9� 2p H�7 \ %4 
:S =w�'.�� 9D�Y+ ,t�2W+�S [+
Y , �7 :� 

 
 &X� 02�K*7:, R	5:	;�? E�	��  ��	(�<"� �2	g �	(a� h	(�2�iM 

�2	!�� 
	;�? E�	�� 

*�	(a��, 

[+j� )�k�� D��3'Ue� [I� ?; <6���� R�'k�� %��4 0.796 
|�c�� )�k�� �&6���� �&	
�� �A��; 0.843 

���c�� )�k�� �6'7�� %��'�� B�B�4 0.869 
O	���� )�k�� R�	
�� ���J'�� ()��a 0.884 

��;�S (��j� 0.907 
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 %/) [+
�� ?; �E'��7 � �+�
4 9�2c�� %&/ vG
 M  	�0.796− 0.907� 
  �4+ ,�  &��F 9�  2p %&  / <  !+ ,

 ? 56�+ ,s &2J'�� �¦� r (��j� vG h F C�
 &Y C�­�;
�T�w�'W hF �:'Fe�P 

	>�5;U2 �<����� DF	�� E9
j: 

��
ª' U�	 � U�)
�� 9� W�&	 1 &�� %4 =;� W�	 
k'�� <w��\}� 1&��SPSS� 1&�k'�� ?6E4+  H�7 \

�W+*��� �&	�7¦� 9�JU�'���&��'�� �����6�� �3A+,: 
v+*��� ¾�7¦� ´U�'�� = � fA 1S )��54 b�6�

 ×¿5�� �
��� hF �;�73; �¡*+ P �&k	4 � Y)� v� 5

� :S �3A����Å�: 
� J  ?;1 `a 1.66sA��; @¢ P 

� J  ?;1.67 `a 2.33 g
\ `a sA��;  �;P 

� J  ?;2.34 `a 3sA��; P 

 DF	�� ^) ��	KH�02.� 0�N5��: ^Y� 0	J _? � 

 ����U D���� eicU ��
��� ��
�� ����� ������� �"	J

?�	���� ����� � ��
��� ��
�� ]�C? 

  F �  	�YÃ� ?[��7  �� ��  ! , H�7  \ %  4   
 9�	��'Ue ��)�&��� 9�A��kWe�+ �&	�7¦� 9�JU�'��

�.&��� ���AGP 
 

02.� 0	Z�� :]	G
�<"� 0\L ^� ��
��� _��!�� &
�UM 
 &X� 02�K*8 :, 02.� 0	Z�� 0�: ��9��� C��b? �	�	Z�<" ���	9��� �	b��!�"�2 �9�	5l� �	�<����*��!�� &
�Um]	G
�<"� 0\L ^� ��
��� ,M 

 &X�

 �	(��� 
 �	(��� n9Uc�� 

��� o<�

p	5l� 

 @��!�"�

_�	9��� 

� �(5��

���B�� 

1 
� 4�&�6F+ � 4)�T; hF ]�)
'��+ ,%���� , �)+�+ <6���� D��3'Ue� ��&2� %TA   ,� &6�F �!�� x , � k2��	

�&6�F 9�Y�'.'U� `a 1r�'��+ =w�'.�� @7u4+P 5 2.28 0.69 76.00% 

2 <6���� D��3'Ue� =w�'W+ 9�&�6F , �6'7�� 1;�'�� hF 
&S�'��P 6 2.25 0.65 75.00% 
3 �u�'² �&6�F 9e�� , 9�!���+ 9�)�T;+ %&!�u; D�.	+ sw�3\ %TAP 2 2.57 0.56 85.67% 
4 M6���� %d �&6�F 9I5�;+ §�
\G+ ���E/ ��/�.; P 4 2.3 0.72 76.67% 
5 �&6���� (���� , 9�
�'7�� �2S��� �&.3'�� �&x�4P 3 2.43 0.72 81.00% 
6 �u�� ´	) hF ()
3���u�'ª�� ������ b+�A , %&!,9�&i�����+ ,�&.3'��+ ,z��j� �&U�)
�� �����+ P 1 2.62 0.64 87.33% 

¿5�� [���� 2.41 0.47 80.33% 
 

)�k�� ��! , vG É\I�+, � !+  R� 'k�� % ��4
D��3'Ue� [I� ?; <6����,9�)�2��� vG : £ hF 
&S�'��

� =w� 'W+ 9�&�6F , �6'7�� 1;�'��< 6���� D�� 3'Ue¤ 

+£<  6���� D��  3'Ue� �  �&2� %  TA, ,%  ���� , �)+�+ 
�  4�&�6F+ �  4)�T; h  F ]�)
  '��+  �!��  x , �  k2��	

�&6�F 9�Y�'.'U� `a 1r�'��+ =w�'.�� @7u4+ ,�&6�F¤, 
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�&27  W �E  uª.; �27  .	 9D�  YC, <  !+ 75 %+76 % h  F
«��'��, , (
 k'�� 9� �e��� @�� �; O ; �)��'� ��!+ 

�������� %��� <.T�� �6., � &\ a 9e� � ?6 i ? ; v
 < 6���� R� 'k�� % ��4 �! ������ <6��� <.T�� ���J'��

D��3'Ue� [I� ?;; � &A��; (
 F�/ % ���� H�7 'Se 
������ ���/ :sw� 3\,%&!� u;+ ,< 6���� D�� 3'Ue�+ , 

 ,O6'��� 	 �� ���� ´ 	)+ ,z� �j� �����	 ������ ´	)+
 `a �A�i}�	 �T�&��+ 9�W�&2�� O± (>� M6���� H�7Sa

 =w�   '.�� @7   u4+(“AGPA P-16 Professional 

Development Standards,”; Archibald et al., 

2011a; Astor-Jack et al., 2007; National 

Committee on Science Education Standards, & 

and Assessment, National Research Council, 

1996) , D�  .	+ ��  'u�� D��  3'Ue� �  kW �  TY�4 :  S 
 z
  � @  5u'�� 9�)�  T; <  6.4 <  '�� �  &6���� 9�)�  T��

J�� �T�&��+ 9�W�&2�� O± (>� M6���� ]754 :S ,HI

=w� '.�� @7 u4+ (Wenglinsky & Silverstein, 2006)P 
)��.�� �U�)� O; su'� ��!+ �wI;*+ (Mansour et al., 

2013)  ?; <6���� D��3'Ue� �+�
\ ?���� 9�Y�&'\e�
 �� ���� ,- ;+ <6��; �8W �TY+ ?; <6���� [���� ,

�����7�� �&	���� �5�6�� , P <57 .&��.�+ O ; s u'� :S
M' U�u�&U+ (Wenglinsky & Silverstein, 2006) , ,

 vG>'ª�� 9�)�T;+ �� 'u�� D�� 3'Ue� � kW � Y�'��, 
 9�)�T�� D�.	+ z
 � @ 5u'�� 9�)� T; <6.4 <'�� �&6����

HIJ�� ��� J'�� ¯�7� vG ]K <'�� �6T�� 9�)�T�� ?; ,
������ <6��; z
� �T'&6.4 `a <.T��P 

`	a�� 0	Z�� :�9�
��� �9�c�� �b���: 

 «�   '�� [+
   �� M   2� �&	�7   ¦� 9�J   U�'��
 [� \ � .&��� ��� AG 9�	��'Ue ��)�&��� 9�A��kWe�+

���� |�c�� [��&6���� �&	
�� �A��;:� 
 

 &X� 02�K*9:,  `	a�� 0	Z�� 0�: ��9��� C��b? �	�	Z�<" ���	9��� �	b��!�"�2 �9�	5l� �	�<����*�9�
��� �9�c�� �b���,M 

 &X�

 �	(��� 
 �	(��� C���� 

��� o<�

p	5l� 

 @��!�"�

_�	9��� 

 �(5���

���B�� 

7 HIJ�� %��'� �&S %TAP 2 2.62 0.55 87.33% 
8 HIJ�� R
� ���
2�� %&!�u�� ����;P 3 2.57 0.67 85.67% 
9 �m� , HIJ�� b�.4 O; 1;��'��&u9�>m�+ 9�)
3��+ �&A�3c�� �P 4 2.56 0.56 85.33% 
10  s&2J4a�u�'² �&7�)
4 9�&�&4�
U,������ ��)
4 , �T3&2J4+ P 1 2.69 0.47 89.67% 
11 � ��
Fa������ %TA hF 
F�74 <'�� �&�F�u'�� �&7�)
'�� �J�WjP 5 2.48 0.65 82.67% 
12 �3&2J4 �&u&S+ ,%��3'�� b��WG s&2J4,��w�'W @7u4+ P 8 2.28 0.69 76.00% 
13 %��'�� M7� , �T;
ª'7&� �w��G [�\ %��'6�� ��Y�) ����4 %�
34P 6 2.38 0.66 79.33% 
14 r �f&	 ()��a+ ?��54������ HIJ� (
&Y �&F:'Y�+ ����; �&uP 7 2.38 0.71 79.33% 

W'�� 0	Z�� 2.49 0.43 83.00% 



%��5��
2��� �6F v:�a
�j� v�2�� [�EW+ ,:  n'�� �W)�3; l��� <.T�� ���J l��� �.�
; , ������ 9:���PPP 

– 312 – 

 9�  	�YÃ� �  ��f�� ]7  .�� vG É  \I�+?  F 
 9�)�2���, )� k�� ��! 83 % )� k�� ? ; CI& �/ h FG

 [+j�80.33% �  &\ ;a %  /) ()�  2��� v�10�,<  !+  
£ s  &2J4aJ4+ �  u�'² �&7  �)
4 9�&�&4�
  U , �  T3&2

������ ��)
4¤�&Nj� �&\ ?; `+j� �24���	 ; �3A��� 
´  U�'6	 �  U�)
�� ���  AG �2.69� , ,s  A��; �  Y)
	+

 %  /) (�  3u�� ���  S+�7 �<  !+q  %��'  � �  &S %  TA
HIJ��r �&Nj� �&\ ?; �&W�c�� �24���	; ��� AG � 3A��� 

´  U�'6	 �  U�)
��� 2.62�,s  A��; �  Y)
	+  P vG RG
T�� ���J'�� ] W��� ��! hF BS�4 
/ ������ 9:��� <.

�&6���� �&	
�� �!+ P O; su'; ��!+�� , �&5��;j� @���
 , M 6���� 9�)�T; �&6.4 `a ¯�74 <'�� <.T�� ���J'��

�} L�u�� 9�&�&4�
U ���'� �&\ ,������ ��)
4 , ���
h  F v�  6����:%��'  �� §
  � �  &S ? ?  56� �  &S+ 

.'; HI� ��)
4F�M� &A�3c�� �&u�m� , ,9�> m�+ , 
%��'�� ]&��UG+,�&�A�
��+  P()�2F vG ea £ b�� WG s&2J4

� �w�'W @7 u4+ �3&2J4 �&u&S+ ,%��3'��¤ �27 .	 9D� Y 
 C�&27  W �E  uª.;76%, @��  ��� O  ; �)�  �'� ��  !+ 

  6���� � A��; D�  .	 `a �F
 4 <  '�� � &5��;j�M [�  \ 
 � f&	 ()��a+ %�� 3'�� ]&�� UG %��' ��(Wenglinsky & 

Silverstein, 2006; “AGPA P-16 Professional 

Development Standards,”; Archibald et al., 2011; 

Astor-Jack et al., 2007; National Committee on 

Science Education Standards, & and Assessment, 

National Research Council, 1996), ()�  2F vG :  S 

£HI  J�� R
  � �  ��
2�� %&!�  u�� �  ���;¤ 9D�  Y   
 �27  .	85.67%, �DI  ;*+ )��  .�� vG ?  ; %¢���  	 

�Mansour et. al, 2013�  vG �+
SG 
/£ %&!� u�� � &6.4
HIJ�� z
� �&6����¤ � � ;� &2�)
'�� 9� Y�&'\e� ?; 

 [� \ �2 � ¬� .! v� 5� 
/ �WG hF ��� C�­�; <J��
 h F ] �¢ 
 /+ ,�W�2' Ue� ��f UG ? F � 	�Y}� �&u&S

O/���� ?; �cSG [�;��� `a �8.�� 9:���� P 

 [+
  �� [I  � ?  ;�9 � ´  U�'�� vG �E  '�
� ¾�7¦�V W�S [� �6�� � &Nj� � Y)
� ����� 2.49�, 

 < pIc�� 9� 5&� ¶� &3� � c��c�� � fu�� ?6 i O3� �!+
�2.34– 3�, �	��'  Ue� `a @�  4 <  '�� �  fu�� <  !+ 
�sA��; P� ´ U�'�� vG `a @� 4 =w� '.�� vG ?; %¢���	+

 V W�S [���� ��� �&Nj� �Y)
� ����� ¾�7¦��2.49� ,
�� ? ; CI& �/ hFG <!+ � Y)
� �� ��� ¾�7 ¦� ´ U�'

�  'k�� %  ��4 [�  �� �  &Nj�z [I  � ?  ; <  6���� 
V  W�S <  '�� D��  3'Ue�� 2.41� e %&  3�� ��  ! vG ea ,

 � y V 3k'�� < '�� 9�)+
 �� �
 F ´ U�'; O; sA��'4
 g1S , �.&��� 9:��; V��	 <'�� M����� ?; 0.76 ()+� 

[+j� [�  �6��,+ �2.84 �|�  c�� [�  �6�� ()+� PG vG R
 BS
� 9:��6�� <.T�� ���J'��, � &6���� � &	
�� [� � 

9� Tx < '�� =w� '.�� ? ; h FG �27.	 PvG +
 2�+ �� ! 
�I'�e�OY��  h F 9�2&�'7�� 9:���� %TA �
F `a 

 ?d�	�Ya VW�S �&\ ,�T&�F �	�Y}� �&u&5� �U�)
�� (��G
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O/���� ?; �cSG [�;��� `a 1&¼�� ¬� .! 1�Y �� ; C� AI'
 #� m� �W�2' Ue� ? ; [+j� DB �� ?F 9�	�Y}� M	
 % 4 < '�� 9�)+
 �� �
 F 16� 4 <'�� �&�+j� 9�W�&2��	
 9�)� 2F ? F �	�Y}� �!+ ,|�c�� DB��+ ,�y ��k'�e�

�W�2'Ue� )+�·P 

d�	a�� 0	Z�� :���5�� &
���� e�e�U: 

 �&	�7   ¦� 9�J   U�'�� M   2� «�   '�� [+
   ��
9�A��kWe�+ [� \ � .&��� ��� AG 9�	��'Ue ��)�&��� 

 ���c�� [������6'7�� %��'�� B�B�4:� 

 
 &X� 02�K*10:,  02.� 0	Z�� 0�: ��9��� C��b? �	�	Z�<" ���	9��� �	b��!�"�2 �9�	5l� �	�<����*���5�� &
����,M 

 &X�

 �	(��� 
 �	(��� n9Uc�� 

��� o<�

p	5l� 

 @��!�"�

_�	9��� 

�� �(5�

���B�� 

15 
��
&u��	 ����'�� 
�	 +G ���� , �4)��* 
�	 @2� 12/ ?; %���� D��G %��34 %'�, � �Y���� � ���'�� %�
 34+ 

%��6��;��)
'�� M7k'� P 5 2.03 0.86 67.67% 

16 �6'7; 15�	 %��'�� )���6	 �W��'Ue� %'�,��� , 
�'7� �; �2S��;+ �&6���� %&!�u6�� s6FG %Tu� (� P 4 2.15 0.77 71.67% 
17 ��&�� %d�Y�&'\� ?F 123'7�� , HIJ�� 9�Y�&'\� ��'µ �W�	 �F�./ 
Y�4 P 1 2.79 0.52 93.00% 
18 Å���� %��3'�� 9�+�G ��
ª'U� %'� :}� ��; ,1;�'�� ,9��S�; �	�'S*��W P 2 2.43 0.67 81.00% 

19 
�  &W+��'�� 1  ;�'�� 9�+�G ��
ª'  U� %'  � :  &Y�4 9�  F:'Ye�+ ,�  U�)
�� 9�  F�6� ,v��  /j� ()��  'U�+ �

�&F�2Uj�P 3 2.31 0.7 77.00% 

20 
 v� 6���� �y sk'�&� �&U�)� ���;+ �&2�)
4 16F ®)+ ��J	 ¶)�
��+ «���� %&��'�� ()�*+ M	 v+��4 
Y��

9��;��� ,P 9 1.56 0.81 52.00% 

21 
��+ «���� %&��'�� ()�*+ M	 v+��4 
Y�� ? F � 	�YÃ�+ ,�� ���� ��)
 4 , �S
� ; §�k	 D��Y} ¶)�


%���� 9�)�7u'U�P 11 1.52 0.79 50.67% 

22  �A�'�a M6��6�� �&'� �U)
�� 1��� VW
W�}� 9�2'5��	 [��4e�&����� 9�2'5��+ �&W+
5�P 10 1.54 0.83 51.33% 
23 &6���� 9��¼��� )�E\ , M6��6�� �r�u�� ��'4 �P 7 1.67 0.81 55.67% 
24  _	 ?F ]�)
'��	 �W��'Ue� %'�]�)
'�� v�5;+ ?;* �2U�.; �
F 9I5�; hF D�E3�� 
�P 8 1.56 0.76 52.00% 
25 9�>m� [��2'� M6���� ?� (�6'7; 9�D�3� %8.4 P 6 1.95 0.86 65.00% 

¿5�� [���� 1.96 0.5 65.33% 

 
 [+
  �� [I  � ?  ;�10 � vG �E  '� ´  U�'��

 V W�S [� �6�� � &Nj� � Y)
� ����� ¾�7¦��1.96�, 
 < pIc�� 9� 5&� ¶� &3� � &W�c�� � fu�� ?6 i O3� �!+

�1.66 – 2.33�, �	��'  Ue� `a @�  4 <  '�� �  fu�� <  !+ 
��; 
\ `a sA��; P� @2S �:'!�	 É�   [���� ��! vG RG

9:��6�� �����J'�� =;�>�� %&6�4 
.F,  �
 ��� �� !+



%��5��
2��� �6F v:�a
�j� v�2�� [�EW+ ,:  n'�� �W)�3; l��� <.T�� ���J l��� �.�
; , ������ 9:���PPP 

– 314 – 

 _́ U�'; � .&��� 9: ��; �y V3k'�� <'�� 9�)+
�� �
F 
 V��	 <'�� �7uW [���� ,�0.82�()+�  P ���J'�� vG RG

 _� �6'7 �� %��'�� [�� , 9:��6�� <.T��E uª.; 
 � C� 
 C�&27W P 9�� �� .2�� `a � 8.W 9:���� 9�Y�&'\� �A���+

�� 9�J U�' ¦� �&	�7��� 3A��; ]7 \ �E uª. ���  AG 
³�S �T&3&2J4 �Y)
� �U�)
��Å: 

 %/) ()�2��� �Y)� ´U�';�21�, < !+ £ 
 Y��
 §�k	 D��Y} ¶)�
��+ «���� %&��'�� ()�*+ M	 v+��4
 9�)�7 u'U� ? F �	�YÃ�+ ,������ ��)
4 , �S
�;

%����¤ C�
Y �Euª.; , � &\ ? ; (@�j� �24���	 <!+ 
6	 � U�)
�� ���AG �3A��� s&2J'�� ´ U�'�1.52�, �� !+ 

(
 k'�� 9��e��� , §
� �; �Iª	; ¬
� 4 � &\ 
 «�  ��� %&  ��'�� 9�7  U�;Institutes of Higher 

Education M7  � , �  &�!j� ��  ���� 9�7  U�; O  ; 
 <  .T�� ���  J'�� [I  � ?  ; �  6��4+ ��  ���� ��)
  4

M6��6�� P ®)++ �&2�)
4 9�)+� =;�>�� ��! ?6E'4+
U�)� ���;+ ,16F �S)�� ��+ ,��­a+ ,9� F:'Y�+ ,�&

 M  6��; O  ; v+�  �'��+ ,�J�  W �  &6&��4 9�F+-  ; ,
 � &3&3\ 9�>� , ?����(Astor-Jack, McCallie, & 

Balcerzak, 2007; Scher & O’Reilly, 2009)P 

()�2��� ´U�'; vG :S % /) �22�, < !+ £ �A� '�
a M6��6�� �&'� �U)
�� 1��� VW
W� 9�2'5��	 [��4e

}��&����� 9�2'5��+ �&W+
5�¤  � &\ ;C�E �G �E uª.;

 VW�S´ U�'6	 � U�)
�� ��� AG � 3A��;� 1.54� < !+ ,
 9� Y�&'\� �&\ ?; �&W�c�� �24���	 9: ���� 1 YG ? ;

�6'7�� %��'�,�+  �T.5�1 ��� (�A� '; @¢ , [�� u�� 
¶)�
��P _�&NG �&A �� e ��+ � } %��'�� )
�6S VW
W
�6'7��, � &W+
5�}� 9� 2'5�� � \�4a hF 16�� �&\ 

 ´	� � : S ,�&6���� 9�)��.��+ §�k	j� hF bI�I�
 C� &��F �&U�)
�� [��u��,+ � M 6���� ? 56 [�� 24 ? ;
9�)�  3�� >  F 9�>  m� (Archibald et al., 2011; 

Astor-Jack et al., 2007; Wenglinsky & 

Silverstein, 2006)P 

 

()�  2��� �  ;G %  /) �24�, <  !+ £ �W��'  Ue� %'  �
 _	 ?F ]�)
'��	 �2 U�.; �
 F 9I5� ; hF D�E3�� 
�

]�)
'�� v�5;+ ?;*¤,  »uª. ; ´U�'; 9�� VW�5A
 C�E�G ´ U�'6	 �U�)
�� ���AG �3A��� �1.56�,  � !+ ? ;

e�9�  Y�&'\  6T��  O  &6� <  .T�� ���  J'�� @7  &4 , �
,�&W�5��+ �&.;B�� ?TA+�x VW�S :T; 9:���� ��!+  � ;

, 
  Y+ , ��  ���� <  6��� <  .T�� ���  J'�� 9�  TY�4 
 ? ; (@ 25�� ��
Fj� ��5�; 1� <'�� (
k'�� 9��e���

M6����P �27 .	 (
k'�� 9��e��� , 
�	 ?F %��'�� ���B�+ 
40 % C���.  U�Annetta & Shymansky, 2008� P 
  /+

 �  &�± V  3��GNSTA National Science Teacher 

Association _	 ?F %��4 =;��	  < 6���� z�'7 �� O A�� 
�
�74 , ������ <6���� �u�'² 9e�� �Wheeler, 2007�P 
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 �� ���� < 6��� z� �G 9� Y�&'\� ¬�.! vG :S
����7�� �&	���� �5�6��	�, + ()�*+ M	 v+��'�� , 1c6'4

4 1 6F ®)+ �� J	 ¶)�
 ��+ «���� %&��'�� ����J�, 
�&  U�)� ���  ;+; ,9�  �;��� , v�  6���� �  y s  k'�&� 

 � &6���� 9��¼� �� )�E\ , M6��6�� �r�u�� �\�4a+
(Astor-Jack et al., 2007; Scher & O’Reilly, 

2009)P 
F �	�Y}� vG s2U �� �E'�+?[+j� [��7�� : , 

 B S
4 �� ���� <6��� <.T�� ���J'�� 9e�� ?; [�� RG
 < ! ?������ �.�
; , ������ 9:��; D��G ���J4 =;��	

 |�c�� [���� ,�� &6���� �&	
���, lS�� ]�)
 '�� vG RG  B
Sa hF 9: ����+ M6���� H�7a �&7 �)
4 9�&�&4�
 U

< 6���� z�'k�� 	 � A���� %y�7Sa ?; �cSG ���	�4+, +G 
 L��' �� ]&�� UG�6'7 �� %, ���  J'�� � T'&NG ? ; %¢��� 	 

Å����P  vG ] K < 6���� z�'k�� 	 �:'!e� vG �� e+

;*I; v�5� C� �� ����+ 9�& i����� =!� .; ���J4 �&�6�� 
�&�&2J��;j  n�G ������ =!�.; `a �)j� ���F [���a v z

� =!�.�� �&u.4 , 9�	��r `a� z
 %' �   � &\ 9:���
9: ���� ��
 Fa 9� &�S , C�3	�U �T'U�)� ?� P 
 K : S

 	 #�m� DB�� ��)
4 , �	��r ?TE�	 (�:D� �B&u��; 
 ���  J'�� �  Y�� vG ]  K ��  �<  .T�� `a ��  ���� <  6��� 

'	 �:'!e� ,D�� 3'Ue� [I � ? ; <6���� R�'k�� %��
9���� ���J4+ �6'7�� %��'�� ���S+P 

 DF	�� ^Y) �Y�	KH�`	Ya�� 0�N5Y�� : �Y> 	Y�s ]��

 ����� � ��
��� ��
�� ����� ������� �9�s 0�: ��
���

?�	���� 

F �	�YÃ�? 9�J U�'�� H�7\ %4 [��7�� ��! 
'Ue ��)�&��� 9�A��kWe�+ �&	�7¦��.&��� ���AG 9�	��P 

 
 &X� 02�K*11:,  0�: ��9��� C��b? �	�	Z�<" ���	9��� �	b��!�"�2 �9�	5l� �	�<����*����� ������� �9�s,M 

 �	(��� &X�  �	(��� n9Uc�� 
��� o<�

p	5l� 

 @��!�"�

_�	9��� 

 �(5��� 

���B�� 

26 � �'J� [I� ?; �&2�)
'�� �4�Y�&'\� %���� �
�<.T�� ���J'��	 �r�mP 1 2.1 0.79 70.00% 
27 <.T�� %Tw��G %��34 [I� ?; M6��6�� �&2�)
'�� 9�Y�&'\e� �U)
�� ��
; �
�P 3 1.87 0.78 62.33% 
28 <.T�� ���J'�� (
&Y =;�>	 M6���� ��k'�� ?; 
S�'�� ¶)�
�� O	�'� ¹'² 
Y��P 2 1.92 0.82 64.00% 
29 4(
F�/ 
Y�%���� �&A ¬)�� R��� <.T�� %��'�� =;��	+ �J�WG �&6S+ b�W 
r�� 9�W�&	 P 4 1.85 0.79 61.67% 
30  ��	�'� ¹'² 
Y��GM6���� D��G+ HIJ�� ©�)
�� 1&�k'�� hF ]�)
'�� �pP 5 1.82 0.83 60.67% 
31 <.T�� %��'�� 9�Y�²+ �&��54+ (��Y %��34 %'�P 6 1.74 0.75 58.00% 
32  �F�.'; BA��\ �
34����.�;+ ����; �D��j� M7�+ <.T�� ���J'�� hF M6���� �&�A�� (���B�P 7 1.72 0.86 57.33% 

¿5�� 1.85 0.62 61.67% 



%��5��
2��� �6F v:�a
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 [+
  �� [I  � ?  ;�11 � ´  U�'�� vG �E  '�
 VW�S [��6�� �&Nj� �Y)
� ����� ¾�7¦��1.85�, RG 

 �27.	�61.67%�,7 .�� �� ! 
�4+ �E uª.; �2; � &\ 
 9� Y�&'\e� 
�
� , �U)
�� (��
; �S)��; »uª.4
 (�  3�� ]  W��Y ¹&ª�  4 
  �	 9:  ��6�� �  &2�)
'��
 O	� '� ¹' ² �� Y+ �E '�   :S ,?Tw��G , ��E��+
 (
  &Y =;�>  	 M  6���� ��  k'�� ?  ; 
  S�'�� ¶)�
  ��

<.T�� ���J'��, ��	�'� e+ G 1&� k'�� h F ]�)
'�� �p
 ©�)
 �� �� z
 �E '�   : S ,M 6���� D��G+ HI J�

 =;�� 	+ �J� WG � &6S+ b�W 
r�� 9�W�&	 (
F�/ ��Y+
%���� �&A ¬)�� R��� <.T�� %��'��P 

    <  6��� <  .T�� ���  J'�� �  &�� vG `a @�  � �  �
��'� ������`a  9� �e��� @���; O; s	�J'4 <S ���J4 

<.T�� ���J'�� ()��} (
k'�� P .��� ? ;+ , � 6T�� ��
 9� Y�&'\e� 
�
� , �U)
�� ��
; �S)��; �&�³� ��!
 ,< .T�� % Tw��G %�� 34 [I � ? ; M6��6�� �&2�)
'��
 M6���� ��k'�� ?; 
S�'�� ¶)�
�� O	�'� ¹'² ��Y++

< .T�� ���J'�� (
&Y =;�>	 (Archibald, Coggshall, 

Croft, & Goe, 2011)P ()��a h  F 
F�7  �+ %&  8.4+ 
 _��Ka 9:��6�� <.T�� ���J'�� O; �3	�J'; 9�W�&	 (
F�/ 

�3J.6�� �&�&4�
U}� �Jm�; �J� WG �&6S+ b�W 
r�� 
 � �	�'� % ���� � &A ¬)� � R� �� < .T�� %��'�� =;��	+

 M6��6�� <.T�� ���J'��(The Southeast Center for 

Teaching Quality, 2002) P� &�A�
�� 
 &��4 ?56� :S 
z
� %�
 34 s ��� ? F =;�> �� �� y ��k'�I� %���� 

� ����� BA��¦� M	 �; �F�.'; BA��\, z�'7 �� M7 �+ 
< .T��, � u�'ª�� 9�2 U�.�� , %�� 5'�� +G (Brozo & 

Fisher, 2010) P :  S vG O  /�'W h  F v�  6���� #�  �
 M 6��6�� � &.T�� @����� V�i+ vG 
�	 <.T�� ���J'��

v+��'��	¬
���  M	 %�� 3'��+ ¶� &3�� <.���� BS���, 
%&��'��+ �&	
�� ()�*++, ��� J'� ¨�
2F ���� b+-;+ 

 ? ; ¯ W�j� 
¦� s3� z
; �&34 <'��+ ,����� %&��'��
 ? ; ��6� 4 : 	 ,M 6���� , �!�A��4 <�2.� <'�� @�����
 �& U�Uj� ] W���� < J�4 9�)� T;+ �� �F+ �)��;

�.T6��,¢j ��w�'W �
ª'74+  < /
��+ ¹&�
�� ���
 <.T��� R�.7�� ���3'�� ,%��3'��+ ¶�&3�� <.���� BS���
 ,�����1432�,�&5��;j� @����� O; sA��'� ��!+  P �WG :S 

 9� �;��� O ; v+� �'��	 �����J4 =;��	 @A�4 
&u�� ?;
 (��T � h F [�� ¦� ? ; %���� ?5¼ �&�+
��+ �&�k��

J'� �'U�)� 
�	 @'7Y��� ? ; 9��.U -F [I� �d�2�
�;
m�,6�+ 5 �!)�
 3; (�� �* � k.6	 %���� ��! B&&¼ ?

10 % @'7 Y��� � Y)� h F ����\ 
�	 �24�) ,(The 

Southeast Center for Teaching Quality, 2002)P 
?;+ 9� Y�²+ �&�� 54+ (��Y %��34 ]&��UG 

 �  �	�'; ,<  .T�� %��'  ��G 1&�  k'�� h  F ]�)
  '�� �  p
M  6���� D��G+ HI  J�� ©�)
  �� P 9�  U�)� ¬�  .!+
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 1&�  k'�� b� u4)�+ <  .T�� ��� J'�� M  	 ´	� 4 (
 �
F
 � ©�)
 ��� z
 HI J�(Astor-Jack et al., 2007; 

Wenglinsky & Silverstein, 2006)P 
 DF	�� ^Y) ��	K"�dY�	a�� 0�N5Y�� : �YK�U EY>

G:$ ��"C ��t S2�b ������� �!� ��
��� ]��s u� �9F	

 �����U OYP� ����Y< �v�� w$ me�, �Y��� �Y
:��� 2? 

	�<��U,?Q������ R	G��� 2?  

F �	�YÃ�+? _'U� [��7�� ��!  ?��2'�� 1&�� �
ª

�ANOVA� P ��  Y+ h  F ��  �'�� �  �e� 9�� �+�  A
 <.T�� ���J'�� �kW 9:���� D�)� M	 �&w��\a4 `a zB �

';(>  m� 9��.  U @  �,�T  U)
4 <  '�� �  �\��� +G , +G 
Á�)
'�� H��.��P 

 x"2?: OP� ����<  

 «�'�� [+
��+ 4 , ?�� 2'�� 1 &�� =w� 'W � i�
� 9�fA ]7\ �U�)
�� ���AG D�) (>m� 9��.U � u�'ª��

9:���� z
�: 
 

 &X� 02�K*12 :,^�	(��� E9
j *ANOVA ,�v�� S2�;�� ��"��  ����<����� ������� �!�  OP�M 

��G�� �	����� y��J ���l� �K�C �	����� y��J o<��� @ ��9X ��"��� m��5� 

9�F�6��� M	 28.864 2 14.432 

9�F�6��� 1��� 1099.988 58 18.965 

 OP� ����< 

b�6��� 1128.852 60  

.761 .472 

 
�' M2 ?;
��� %/) [+�12 � Y+ �
F �+� A ��

 � �e� z�'7 ; 
 .F �&w�� \a ��e� 9���0.05 � M 	
 < .T�� ���J'�� �kW �U�)
�� �.&F ���AG 9�	�Ya ´U�';

:���9 zB�4 ������  `a(>m� 9��.U @�';; [
 � � � 
 #� u	 ¯ 8� 9: ���� 9� fA O&± vG hF �� k'�e�

 �  .&�; (>  � =;�>  �� ½
�  4  + ,<  .T�� ]�)
  '��	
 ��k'�I��y; 9�fA O&6� <.T�� ���J'�� �r�A �&'� �� 

9: ���� ? ; (>m� P � U�)� O ; � �&'.�� �� ! s u'4+
�¾�Jm �wI;*+ �2005�+ ,<'���
F `a V��� Y+ � �

+� M   6���� M   	 �&w��   \a �   �e� 9�� �+�   AR 
 D��G z�'7� h5�� ����� [
��� , �u�'ª�� 9���ª'��

�  ;
m� 9��.7  � zB  �4 M  6���� PM  2'�+ �  �� ?  ; 
 %  4 <  '�� �  &2�)
'�� 9�)+
  �� ¾�  K}� �  pj� � ��+
·
 �  pG �  �	�'; �
  F `a �  �� ��  �� 
  /+ ,�  y ��  k'�e�

M6���� D��G hF ]�)
'��P 
 x	9�	f :�95������ �
:���: 

 «�'�� [+
��+� , ?��2'�� 1&�� =w�'W �i�� D�)
 ]7\ �U�)
�� ���AG �TU)
4 <'�� ��\���9:����: 



%��5��
2��� �6F v:�a
�j� v�2�� [�EW+ ,:  n'�� �W)�3; l��� <.T�� ���J l��� �.�
; , ������ 9:���PPP 

– 318 – 

�K &X� 02*13 :,^�	(��� E9
j *ANOVA ,�v�� S2�;�� ��"�� ����� ������� �!� 	�<��U ���� �
:���M 

��G�� �	����� y��J ���l� �K�C �	����� y��J o<��� @ ��9X ��"��� m��5� 

9�F�6��� M	 37.878 1 37.878 

9�F�6��� 1��� 1090.974 59 18.491 

�95������ �
:��� 

b�6��� 1128.852 60  

2.048 .158 

 
M24 [+
�� ?; �13� 9�� �+� A �� Y+ �
 F 

 ��e� z�'7; 
.F �&w��\a ��e��0.05 � ´ U�'; M 	
�: ��� < .T�� ��� J'�� � kW � U�)
�� �.&F ���AG D�)9 

�6���� �TU)
4 <'�� ��\��� @�'� zB�4 ������, [
� �� 
=;��	 M	 �	��'�� hF � �\��� 9: ��� � ;
3�� ���J'�� 

�  T.&	 B  &&¼ v+� �  ��W�c��+ �J  U�'��, ?  ; %¢���  	 
 »�	 , �JU�'�� ��\��� 9:��� �&2�)
'�� 9�Y�&'\e�

�&w��B&u�� �&6���� 9�F�i���, ¹'µ <'�� ��4 ���S+ 
�)j� %��	; D�.pG 9:���� O&± 12/ ?; �T'U�)� �
�� 

� <.T�� ��
F}� (
A?P 
 x	a�	f :Q������ R	G��� 

 «�'�� [+
��+� , ?��2'�� 1&�� =w�'W �i�� D�)
 9�fA ]7\ �U�)
�� ���AGÁ�)
'�� H��.��  � �'ª��

9:���� z
�: 
 

 &X� 02�K*14 :, ^�	(��� E9
j*ANOVA, �v�� S2�;�� ��"�� ����� ������� �!� Q������ R	G���M 

��G�� J�	����� y�� ���l� �K�C �	����� y��J o<��� @ ��9X ��"��� m��5� 

9�F�6��� M	 42.541  3 14.180 

9�F�6��� 1��� 1086.312 57 19.058 

Q������ R	G��� 

b�6��� 1128.852 60  

.744 .530 

 
 [+
�� ?;�14 �� 9�� �+� A �� Y+ �
F M2'

 ��e� z�'7; 
.F �&w��\a ��e��0.05 � M 	 ´ U�';
 < 6��� < .T�� ���J'�� �kW �U�)
�� �.&F ���AG 9�	�Ya

 zB�4 ������ `aÁ�)
'�� H��.�� @�';; h F [
 � �� 
 ?� Vk&4G @25�� Á�)
'�� H��.�� 9�+� 9:���� vG
 , @ 25�� Ì�� u�� %¢) <.T�� ]�)
'��	 ��k'�e� �r�A

 =;�>�� 	 ?T/� k'�� �p
k& U R� �� ©)
 �� [+
��
� � &NG , � &5��;j� @�� ��� O ; s u'; ��!+ ,�&2�)
'�

HIJ�� %��4 (��Y M7k'� <.T�� ���J'��  (Archibald 

et al., 2011)P 
 9: ���� #� A �A� 54 `a �� F 15�	 @�� ��

�\+�J�� <.T�� ���J'�� =;�>	 ��k'�I�P 
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�	9T����: 

1P  , (
 k'�� 9� �e��� H)� � ? ; (��u'Ue�
 &k	 �� ���� 9:��;+ <6��� <.T�� ���J'�� 16� 4 �

�&U�Uj� @����� : [I � ? ; < 6���� R� 'k�� % ��4
D��3'Ue�,� &6���� � &	
�� � A��;+ , %��' �� B �B�4+ 

�6'7��P 
2P  �J�WG+ �&6S+ b�W 
r�� 9�W�&	 (
F�/ ��Ka

%���� �&A ¬)�� R��� <.T�� %��'�� =;��	+P 
3P  ©�)
 �� 1&� k'�� h F ]�)
'�� �pG ��	�';

M6���� D��G+ HIJ��P 
4P  ¶)�
��+ «���� %&��'�� ()�*+ M	 v+��4 ��Ka

 � y s k'�&� ;�& U�)� ���;+ �&2�)
4 16F ®)+ ��J	
9��;��� , v�6���� P 

5P  «�   ��� %&   ��'�� ()�*+ M   	 v+�   �4 ��   Ka
 ,�� ���� ��)
 4 , �S
�; §�k	 D��Y} ;¶)�
��+

%���� 9�)�7u'U� ?F �	�YÃ�+P 
6 P M6��6�� �����J4 =;��	 ��� �d� U�)� %' � 

 ? ;* �2 U�.; �
 F 9I5� ; h F D�E 3�� ;
 �_	 ?F
]�)
'�� v�5;+ P 

7 P  M 6��6�� �& '� ¶)�
�� 1��� VW
Wa @A�4
�&����� 9�2'5��+ �&W+
5�}� 9�2'5��	 [��4e�P 

8P  9��¼� �� )�E ¦ M 6��6�� �r�u�� �\�4a
�&6����P 

9 P  +G � ���; BA�� \ M 	 �; �F�.'; BA��\ %�
34
���.�; M7�+ <.T�� ���J'�� hF M6���� �&�A�� (���B� 
D��j�P 

�	:c
��: 

1P  � �\��� 9: ��; h F � �p�� 9�U�)� D��Ya
?Tw��G hF <.T�� ���J'�� �pG �A��� ;�&w�
'	e�P 

2P  ��� J'�� M	 �/I��� , �k24 9�U�)� D��Ya
HIJ�� z
� ©�)
�� 1&�k'��+ <.T��P 

3P � , �  k24 �  U�)� D��  Ya �  u�'ª�� ½:  Wj
M6���� D��G ���J4 hF �!�pG+ ,<.T�� ���J'��P 

* * * 

2 �C	G�� ��F	XIK���� 
 x"2? :�9����� IK����: 

§� �'	e�+ R�	
�� ]�)
'�� ()��aP �1431  !P� <;� 'm� � ��3'��
 �   ��	
�� 9�   &���u��+ ´   ��.��+ [:   Fj�+ ´   Jª��

�  &6&��'��+ P�	 %&  ��'��+ �  &	
�� ()�*+ �  &	���� �  5�6�
�����7��P 

]  &2¦�,
  TA P� 1996 P� <  .T�� �  6.�� ��  � �  U)
�� ��
  ; )+�
% ��6�� P ��� U �  ��� � �;�Y �  ��− �  ��	
�� ��  ���� 

}� 9�U�)
��+�&;IU− ,�����7��8�2�, 449− 488P 

¾�  ¦�¨�
  2F ,� P2012 P�)+�  �-  6�� �&  U�Uj� 9�  ��u5��
T�� �6.�� ���J4 , R�	
�������� %��� <. P �&	�F 9�U�)�

 �u.�� %�F+ �&	
�� ,–�����7�� , 1�32�, 193 − 210P 

¾�  Jm�,
  &6¦�
2F ;¾�  ¦�+ ,¨�
  2F ;�)+
  .¢+ ,¶�  2F ; 
<'&2c��+,¿F ;%&5\+ ,
 &6¦�
2F ; +R�!� 8��,¯ &�  P



%��5��
2��� �6F v:�a
�j� v�2�� [�EW+ ,:  n'�� �W)�3; l��� <.T�� ���J l��� �.�
; , ������ 9:���PPP 

– 320 – 

�2005 P� , M 6���� 9� &�S < K�� D��G z�'7; %��34
�����7  �� �  &	���� �  5�6�� P 9�  U�)
�� �  ;���� ()��}�

���	
�� §�k2��+. D�pIc�� �T2kU %4 26 ���>A 2013P 
http://drasah.com/library/item/id=11612  


  TA ,O���  ��� P2013 P� ]\��  �� %  ��6�� <  .T�� )�  J'�� O  /�+
���+ 9�&i����� ���J4 b+-� ����� %&��'�� , �&�&2J�� ���

=;�>�� <;
3; �8W �TY+ ?; �����7�� �&	���� �5�6�� , P
 �u.�� %�F+ �&	
�� ���U)–�����7��,� 42�, 58 −92P  

|��6�  ��,
&�  U � P2012 P� �  &6���� �  &	
�� , �  k2�� �  ���+G
�����7�� �&	���� �5�6��	 P ��� U � ��� � �;�Y � ��− 

  ��	
�� ��  ����}� 9�  U�)
��+ ��&;I  U−�����7  ��, 
24�1�, 199–228.  

%&!��	a ,v�2&���P �2010P�  9�&i����� =!�.; hF <2�)
4 =;�W�	
>m� 	 ()� J�� ������+ P�� ���� (
 ��Y P �T2k U % 4

 D�pIc��26 ���>A 2013P 
http://www.alriyadh.com/iphone/article/560641  

R��F,
�G � P2003 P� ����J4 12U+ <6����+ <.T�� %���� Oi+
<.3'��+ <6���� )�J'�� �2S��� P 9�U�)
��+ §�k2�� ���

 ���	
��–?6&��, 9�18�, #37−71P 

��  .��� ,�  &����P2011 P� ()��}� ��  T� �  &2�)
'�� 9�  Y�&'\e�
�� 9���
; z
� �&U)
���� ���� �.�
6	 ���W�c�� ¶)�
 P

 ,�c�
¦� �&	
�� �J	�) ���4�10�, 43−128P 
� &�&2J�� ������+ 9�&i����� =!�.; ���J'� ¨�
2F ���� b+-;. 
����� %&��'�� ���J'� B�B��� 
2F ?	 ¨�
2F ���� b+-;P 

Retrieved January 4, 2014, from http://www.tatweer.edu.sa/ 

� BS���%��3'��+ ¶�&3�� <.���P �1432 P� �� ��� R�.7 �� ���3'��
1432P 

http://www.qiyas.sa/About/YearlyReports/Pages/1432_143

3.aspx  retrieved on 13/2/2013 

 x	9�	f :�9(�K.� IK����: 
AGPA P-16 Professional Development Standards. Akron 

Global Polymer Academy. Retrieved March 20, 

2013, from http://agpa.uakron.edu/p16/prof-

dev.php?id=standards 

Alawy, A. (2003). The Professional and Scientific 

Development of Teachers to keep up with the 

Scientific and Technical Development(in Arabic). 

Journal of Research and Educational Studies, 9 
(18), 37- 71. 

Algaith, A. (2011). Training Needs of the School 

Management Tasks for the Managers of Secondary 

Schools in Riyadh (in Arabic). Journal of Modern 

Education Assembly, 4 (10) 43-128. 

Alhabeeb, F. (1996). The Principal's Role in Teacher 

Professional Development (in Arabic). Journal of 

King Saud University-Educational and Islamic 

Studies- Saudi Arabia, 8(2), 449-488.  

Alharbi, A. (2011). The development and implementation of 

a CPD programme for newly qualified teachers in 

Saudi Arabia (phd). University of Southampton. 

Retrieved from http://eprints.soton.ac.uk/209275/ 

Alharbi, A. (2012). The Role of Educational Supervisor 

Basic Competencies to Develop Professional 

Growth for teachers of Science (in Arabic). Arab 

Studies in Education and Psychology- Saudi 

Arabia, 1(32), 193-210. 

Alshamrani, S. (2012). Research Priorities in Science 

Education in Saudi Arabia(in Arabic). Educational 

Sciences and Islamic Studies, 24(1), 199-228. 

Alshaya, F. (2013). The Status of teacher's professional 

development associated with the "Development of 

math and science for the general education in KSA” 

project: Providers’ perspectives (in Arabic). 

Education and Psychology Letter, (42), 58-92. 

Annetta, L., & Shymansky, J. A. (2008). A Comparison of 

Rural Elementary School Teacher Attitudes Toward 

Three Modes of Distance Education for Science 

Professional Development. Journal of Science 

Teacher Education, 19(3), 255–267.  

Archibald, S., Coggshall, J., Croft, A., & Goe, L. (2011). 

High-Quality Professional Development for All 

Teachers: Effectively Allocating Resources. 

Research & Policy Brief. National Comprehensive 

Center for Teacher Quality. Retrieved from 

http://www.eric.ed.gov/ERICWebPortal/detail?accn

o=ED520732 

Astor-Jack, T., McCallie, E., & Balcerzak, P. (2007). 

Academic and informal science education 

practitioner views about professional development 

in science education. Science Education, 91(4), 

604–628. 



�� ������	
�� ���� 
���� ,27 �
��� ,�2� ������ ,�2015��1436 !� 

– 321 – 

Brozo, W., & Fisher, D. (2010). Literacy Starts With 

Teachers. Educational Leadership.74-77. ASCD / 

WWW.ASCD.ORG 

Finley, S. (2000). Instructional Coherence: The Changing 

Role of the Teacher. Retrieved from 

http://eric.ed.gov/?id=ED450110 

Kuenzi, J. (2008). Science, Technology, Engineering, and 

Mathematics (STEM) Education: Background, 

Federal Policy, and Legislative Action. 

Congressional Research Service Reports. Retrieved 

from http://digitalcommons.unl.edu/crsdocs/35 

Mansour, N., Alshamrani, S., Aldahmash, A., & Alqudah, 

B. (2013). Saudi Arabia Science Teachers And 

Supervisors Views Of Professional Develpment 

Needs. Eurasian Journal of Education, (51), 29–44. 

Morrier, M., Irving, M., Dandy, E., Dmitriyev, G., & Ukeje, 

I. (2007). Teaching and Learning within and across 

Cultures: Educator Requirements across the United 

States. Multicultural Education, 14(3), 32–40. 

National Committee on Science Education Standards, & 

and Assessment, National Research Council. 

(1996). National Science Education Standards. 

http://www.nap.edu/catalog/4962.html. Retrieved 

April 18, 2013, from http://www.searchnu.com/406 

No Child Left Behind Legislation and Policies | U.S. 

Department of Education. (2011). Letters 

(Correspondence); Policy Guidance. Retrieved 

March 23, 2013, from 

http://www2.ed.gov/policy/elsec/guid/states/index.h

tml 

Scher, L., & O’Reilly, F. (2009). Professional Development 

for K–12 Math and Science Teachers: What Do We 

Really Know? Journal of Research on Educational 

Effectiveness, 2(3), 209–249.  

Steel, F., Watson, K., Vozzo, L., & Aubusson, P. (2004). 

Retraining Teachers to Teach Science: Is it a Good 

Idea? Teaching Science: The Journal of the Australian 

Science Teachers Association, 50(2), 28–31. 

The Southeast Center for Teaching Quality. (2002). 

Teaching Quality in the Southeast: Meeting the 

Challenges. Retrieved April 18, 2013, from 

http://www.searchnu.com/406 

Watson, K., Steele, F., Vozzo, L., & Aubusson, P. (2007). 

Changing the Subject: Retraining Teachers to Teach 

Science. Research in Science Education, 37(2), 

141–154.  

Wenglinsky, H., & Silverstein, S. (2006). The Science 

Training Teachers Need. Educational Leadership, 

64(4), 24–29. 

Wheeler, G. (2007).Strategies for Science Education 

Reform. Educational Leadership, 64 (4), 30-34. 

* * * 



%��5��
2��� �6F v:�a
�j� v�2�� [�EW+ ,:  n'�� �W)�3; l��� <.T�� ���J l��� �.�
; , ������ 9:���PPP 

– 322 – 

 
 

 

 


