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� i	 ����1B�� �&j���2 ,RDeB�� �A��(h `����2 ,k�;ABKj� �A��(h `����2 ,�>?���� �@���� 8*l?B��2 �N�AB��2 `��� W m�)�T2 n&��U 8�* _�AHB�� `�Y �&2

 o�	 p5�� ,nY�1I�0W84 �q�1N2�h �e�J 0*��* ���rBK�	 sV���� t�)Yu� �A��(	 W �&2 ��@�A9�� L��1BV� b�7 8*��9�� :;�� �1�< k��J 'J EF GH1�� v]�BN QL�wJ
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Scientific literacy level of 8
th
 grade students: A comparison between the governmental 

schools and the private bilingual schools in the Sultanate of Oman 
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Abstract: This research study aims to investigate the scientific literacy level for the eighth grade students in the Sultanate of Oman, and 
its relation to gender and type of school (government / private bilingual). The study sample consisted of (502) 8th grade students selected 

from governmental and private bilingual schools. To achieve the study main aims, a scientific literacy test has been constructed which 

consisted of (61) items distributed on four dimensions (components) of scientific literacy. After that the test was verified through panel of 
judges to find out its validity. Its reliability was obtained by internal consistency method using Alpha Cronbach, which gave the value of 

(0.84). The results of the study revealed that students' performance in the total scientific literacy test and its four components were below the 

educationally accepted criterion (80%). In addition, the results showed no statistical significant difference in the scientific literacy level due 
to gender and type of school. However, the results showed that there was a statistical significant difference in the interaction between gender 

and the type of school students in scientific knowledge dimension in favor of female students of private schools. In the light of these 

findings, number of recommendations and suggestions were proposed. 

Key Words: Scientific Literacy Dimension, Gender, Type of School. 
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 ks�* ,}�C�B* ML�)�B* ���7 , �.* ��e�� �>��
�>?���� Q�L�(B��2 }]����	 ,:�&�BY u a�B�� �>.AB��2 

2 �7�K 0h2 ��� 0h L�(BY2 ����BY � ��F 0	 0h�A>&� W �&2
 a�.AB��2 a��?���� L��(B�� �5�  =�JEF L���~�  8��* R�9h

�1��UJ QjDC���� ����A� 'J pL2����� 8��* '�)��N�� 
 \�*�rB)* �~�* 0*��B��	 �N�AY2 ���7 8* nA1(�2 n@��� �* 

(Mbajiorgu, 2003) WF'0h  �?B�� �5   ��>	
�� M��N b7
 ,��e�� �*�A��2��aB���Y 'J }�   �5�  l* �>P� 0*��B��

Q�L�(B��, ��~.* d��eBKu�2 ,QjDC* 8* �~.7 vBN �*2 
 �A��(	n1�.� L��y��� B~I�� �& a�n���T 8��2 n)e.� , 

���RV 8* �>eB)�2 �~>�7 �>�� aB�� nB�>1�2 W  
 Q��~� Q���>A�B��2 Q�L��(B�� �5  k�� ,2

'x�	 p���.Y Q��UJ , '�C�>�� 8�5��� ����@y� '��D� 
=�B)�* b7 ��>�� Q��?B� �z��7  ��>?���� ��@�A9�� 8�* 

(Scientific Literacy) , \�A	��K n�>�7 _��(� '��h �* 2J
 ,a?���� L�.B��	 , dR1h �N�D* �| ��(;�� �5  �1UJ2

������ =�B)�* b�7 ��>?���� ��>	
�� Q�K�L�2 ��H	 
(Millar, 2005)W 

 \��>�2� \��1�(* �1UJ �>?���� �@�A9��	 �6B u� �'F; 
 `B��� a��D�F)���� 8<������ �����7�2 , z s��H�� n���?B�

�2�����2 a��?>�&��2 (Bybee, 2008)2 , }���(�� �5�� 
 ��>.��� ��>.<���2 �>�2��� Q�)K��� 8* ������ n	 Q��N

 ��������2 ���>	
�� d���HB�� `��*y� ���?g.* 0��9* ���>	
��	
 ���@�A9��2(United Nation Education Science 

Cultural Organization) W ��?g.�� nYL��UJ ���AY ae@
 �����7 ,1994� ����>?���� ����@�A9�� 'J b���7 Q����hJ 

 \�>��7 \�1�(B* XH1UJ �>+���.DB��2 ����@y� ��LJ ��* �|F 
 ���S�� Q����?B� , i�7���@ ����N�D� 'J(UNESCO, 

1994) Wu��� , �����(Y l�L�C* Q�~� 6h d�HB�� Q��
 4�� �>D��*y�Fy� }�C�� m�)h �>?�7 �@�AI aD��*

09* �1K�.* : M2-*2061� Project 2061� M2-*2 ,
 _>)��.B�� ,l	���BB�� ,z�����(Scope, Sequence and 

Coordination) ���>.<��� R������� M2-��*2 , ���>	
��
��>?���� (National Science Education Standards) 

� ,s72003�W�   
 ���~e?	 �6B u� 'J �� p�	
�� m��� l1BB��2

Q�>.>�1)��� ��A7 EF l�+�� �>?���� �@�A9�� '��A�� 8�* 
 ��� ,�*�.7 d��HB�� Q���u��� , '����	
�� :CBh� 

 d��T�2 ���@ }K�.Y dL�(�� ������ v �.* �'3J �>D��*y�
�1�(�� 8*, ,i�K�.~*2 k6��7 �1;�BK a�B�� ��e�� a  

F G>T2 dR1D�� ��e�� �5  8* ��N�D� 8� �1�(�� �>1��¡ '
 �5� ,l?B�� 8*'�h ���7¢	 ��2��� `B� 'J })Ny� 8* 

a?���� :A9�� 8<����, ������� v �.* dL�� zjV 8* 
 �5��  _��>AHB� ���~�>£ �>��K�L��� 0��T���� , ����L��	2

 ��S���2 �1��(^�J ,p�>�K�1*2002�W�  
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 'F��� ��@�A9��	 �6B u� 8�* ������� _�A� ��>?�
 b��7 k����K ���]��e������ =�B)���� 2J p����e�� =�B)

a76B+u�, �A9�� ���@y� �.¤ ��¢@ p��e�� =�B)�� b�@ 
 `~B1&���*2 ,�>�>1(�� ���Ty� l* 07�eB��2 �	�BKj�

��>1�� �>;rC��W ��@�A9�� ���Y a76B+u� =�B)�� b72 
i.<���� l>?P ��L2� �>?����;`7���  }�h�h d���>& 

�Ly�, ����>�>1(�� Q����&���� ����@�h b���7 }����SB��2 
 �>7�.;��2�Meichtry, 1992W�  6hJ L�wJ ¥� 2 ���.	

(Ebenezer & Haggert, 1996) EF  'J ��>?���� ��@�A9��
 ���¦��A�� z���T Q�L����& |���§� b��7 `��B���� �7�)��Y

y�2 ���>76B+u���������	 ���(1Y��� ���>&jV, zj��V 8��* 
j� nB��KL�¨k�;��ABK, p5���� ©���(	 n���jV 8��* ����A� 

Quª�)��B��,Q�R)��eB�� ©�
��&�2 , �����y� `����AY2 
�� �?� aB�� ���Ty� , � ��C��2, '��DY 'J 0+J 8* 

�>?�7 OKJ b7 �>.1* Q�L��A�� �5 , «7�*2  v]��B.	 ��?
%�.�� �*�7 =�� ���1A* '�DY �AI�* W  

 ��>?���� ��@�A9�� Q�N�D* EF d�g.�� Q���Y �A�
2 Q��N�D�� �5�� ��U�^� Q�>?)�� Xe�BV�2 ,� ���	J

 ,�V¬ �;rB* 8*��~.* ��g.� a�B�� ���2���� })T ,
 z2��	2 ���	2 ®����	2
@(Trowbridge, Bybee & 

Powell, 2000) �@�A9�� ��L2� Q���B)* ��	LJ �2��T 
a  �>?���� : ��>?���� ��@�A9��2 ,�>?Ku� �>?���� �@�A9��

� ���@�A9��2 ,���>e>���� ,���>]��+��2 ���>?> �e�� ���>?���

 ��>?���� ��@�A9�� ���Y2 ����	y� d���B* �>?���� �@�A9��2
 �>?Ku�JQ���B)�� 0&, d����B* ��>?���� ��@�A9�� 6.�>	 

� j7J a  Q���B)��W  
 �Y�1>w 8* 0h =�� 6.>	2 �V¯� 8(Chiappetta et 

al., 1991a; 199b) ���	LJ ��� ��>?���� �@�A9�� 'J ����	J 
Ja�  �>�K�K : \6)�+ nBe;�	 `����� \6g.�*  ��@���� 8�* 

 �A��< nBe;	 `����2 ,�>?����°AB��GH1��2 , `����2 
RDeB�� �A��< nBe;	, `���� i	 ����1B�� �&j��� \�RVJ2 

l?B��2 �>+���.DB��2 W  
 �� �>��Y s� 6>@2���	 �~>�F L�wJ aB�� ��	Ly� 

 '2��V¯2 �Y�1>�w(Chiappetta et al., 1991a; 199b) ,
 ±�|2'y ��Z� GH1�� � =�B)�* %�>& , �~>�7 �?B7

GH1�� �.>7 =�� �>?���� �@�A9��W  
1 D����
� �=�)� �� EF�� E�GH E��
� : 

_]��AZ� i?��B�� m�)hF n	 �;A�,`> ��e��2 , 
iN��A��2,�7��A��2 ,��>?���� Q����g.��2 W 'J pJ�5�  

 '�D�� 2J }N�P�b7 �h����A@ ��@���� }�N�+  W 8�*2
 Q�H�(;��� :���Y b7 `��B�� dL�& ±�| b7 ��9*y�

 0�9* �>�K�Ky� �>?�����DNA��P� ,kpk��	�~D�� ,� ,
m����� k6���� k��?KJ ��h5Y ±�5h2 2 z�� , i?�)��

������W 
2 D�I=� J�B�! E��
�
 K�����L : 

 Q�L��~* i�?��B�� m�)�hF `B� '�D�� �5  ,2
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u���>?�7 ��	�� `>?;�Y �>e>h2 ,k�;ABK,� 5�>e.Y2  ,
���RSB* �1�2Q�L�~�� 8* � R¡2 , W �5�  ��9*J 8*2

'�D�� v����� 'J 8�D?� z���K ©�< b7 }��(�� dL�& 
 `>>AY2 ,��DC�� ���² 09* �>?�7 �A��(	=��* ��?]j* 

mL�B�� =�TF k��+F , i�* m��KJW 
3 D �I=� J�B�! E��
��
N+B� : 

2 i?��B�� m�)hF b7 �>h
�� `B� '�D�� �5  ,
 ©���<2 ,R)��eB��2 :��U��� 0��9* R��DeB�� Q�L���~*

��Q��	�+F 8�7 G�H1��2 ,Quª�)B W �5�  ���9*J 8�*2
b7 `��B�� dL�& '�D��  �	�� v]�B.� a?�7 R)eY `��AY

 k��� , ��>?�7 d� ��� L��(Y :�U22 ,d��� �>?�7
Q�>(��� ³�	W 

4 D���)� PL�
�Q��G)�* ��R�
��+�
�* E��
� -! 
/ : 

 Q�L��~* i�?��B�� m�)�hF `B� '�D�� �5  ,2
 ±�| �IJ2 ,�>+���.DB�� ���A>1(B	 �>?���� � ��g�� �	L

��>1��2 l?B�� b7 W  
 'F �6B u��>?���� �@�A9�� ��	Ly� ���	y�	  ��* n�

 }�K�.* =�B)* EF 0U2 �* �|F }��(�� 'F G>T �L��
A*2 0h , �.?¦B�� Q�L�~��2 4L���� m�)Bh� 8* z�1

K \6BT nN¢@ ,��	 '2� ´���� Q�L��(Y ��1h��* l>(B)>
QjDC� ���B���&  p��Y � EF� n	 L��J2  n�?B?	

J2 ~>@ �>�� aB�� ��>1��� W �&2 �5 JQL��w 8�* ������� 
 ��>?���� ��@�A9�� z��� , X��+J aB�� Q�K�L��� 'J EF

 \�R9h� 8*  ��T b�7 ��AB��2 a*�.�� ����� z2� , ���@y
 a�B�� ��*cj�� Q��*�����2 Q�L��~�� '�D�B?� u k��K

 `~.>�Y b7���>�� ���7 , �>�7 =�B)��� '2� `��J2 ,
�>?���� �@�A9�� 8* z�1A��W ,������ `>���B�� =�B)* b�@ 

 ��K�L� ��~.* Q�K�L�2 ��H	 d�7 X��+J a.�L�1�U
�2011� �aB��X@�  F E ��>?���� �@�A9�� =�B)* 4��Y 

'�Ly�	 p�N�9�� z2y� :;�� �1�< �.7, ±��| �&j72 
 ie;��� k����>e�� d���* , `~�>;�² 8�* 0D	 =�B)��
 ��>?���� �@�A9�� Q�µ�*2 ,i>K�Ky� µ����2 lK�B��

��¶y�,��KL�?�� ��>?���� ��>@�A9�� Q�µ���2  W ��&2
@�A9�� =�B)* 'J GH1�� v]�BN X.>	 ��1�< �.7 �>?���� �

 p�N�9�� z2y� :;�� '�h \�(K�B* ��&j7 Q��~� 6h ,
 \�>]�;TF ���� ��1�< =��� ��>?���� ��@�A9�� =�B)�* i	 

 d����* , `~�>;��² =�B)��*2 p�N���9�� z2y� :;����
i>�K�Ky� µ����2 lK�B�� ie;�� , k���>e��, i�1Y2 

 ���u� p| ��IJ ���+2 ��7 ±�5h�>]�;�TF Q�µ��� 
�A9�� ,��KL�?�� ��>?���� ��@�A9��2 ,d¶��� ��>?���� �@

 �>?���� �@�A9�� =�B)* b7 Q�µ��� ±�Y i	 07�eB��2
�1�(�� �.7W  

 6�h2 ��>�	 ���&¯ '2��V(Baldi et al., 2007) 
EF 4�  GH1	 , i>D��*y� �1�(�� v]�BN 0>�² ��?7 

15 L��1BV� , �.K (The Program for International 

Student Assessment (PISA)  �����2006� 0�h , ,
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������ 8*,Q�>������2 ,dk��A��2  W �&2Q�~�J v]��BN 
 �5��  =�B)��* ����AAT '���D��*y� ���1�(�� 'J G��H1��

¦er.* \��&x�	 ��NL�A* ��>?���� �@�A9�� %�>A* , � , `�
u� '2������B�� �����?g.* z2� �����>?.B��2 p��;����B&

(Organization for Economic Co-operation and 

Development)W   

 �� GH1�� �*Jp5'2�V¯2 �	�* n	 ��&  (Mumba 

et al., 2006), EF 4��  �A@ �1)�N ����² J k�� ��1�(��
i>1*�����>?���� �@�A9�� L�1BV� , , 2 '�9T��1�� ��rBK�

L�1BV� \� ��@�A9�� Q��N�D* b�7 0?Bw� �>?���� �@�A9�� , 
2 �Y�1>��w ���.7 ���>?����¯���V� 8(Chiappetta et al., 

1991a)W0U�Y �&2 EF '�9T�1��  J '��·	 �>?���� �@���� 
 `I ,�1�(�� k��J , z2y� }>Y
�� b7 0;T��·	 ��>1(�� 

 `I ,�>]�;ABKu���·	 \�RVJ2 ,RDeB�� �A��(h `����   ��·	
l?B��2 �>+���.DB��2 `���� i	 07�eB��W   

'67 �.(�K , �*J , �A@ p�*�¦��� ��&�2005�� 
	GH14�   EF  ��>?���� ��@�A9�� =�B)�* 8�7 :CD��

 `B � 6h ,-7 ��9�� :;�� �1�< =���@��?	 ³�	 �IJ 
09* Q�RSB�� : �1�(�� Q� ���2 ,O.P�2 ,�KL��� M�N

�>?���� �@�A9�� =�B)* b7 ������ �HN W ��rB�K� ��&2
�>?���� �@�A9�� , \�L�1BV� GT�1�� , Q�� ��j� \�K�>A*2

� �HN�K�L��� 4�� J _>AHB� ����� WJ �&2 v]�BN QL�w
 8�7 �1�(�� =�� �>?���� �@�A9�� =�B)* ��Y EF GH1��

 \���	�Y z�1A�� =�B)�� �1)�.	 L��& p5��2 ,�80W�%  6�h
v]�BN QL�wJ \�¦�J GH1�� ��@ ���+2 ��7 EF 2 Q�| t

 ��u�F %L�����2 ��>*�DZ� %L����� �1�< i	 �>]�;T
 ,�U�^� '�h2* �1�(�� =�B)* 8* b7J Q�1��(�� =�B)

 zjV 8* i1Y2 ,�>?���� �@�A9�� L�1BV� , G�H1�� v]�BN
 \�¦�J ��@�A9�� =�B)�* i�	 ��><�1YL� ��&j7 ��+2 ��7 

������ �HN �1�(�� Q� ���2 �>?����W   
 �r	 Q�+J 6h�2004� � \�9H	 =�B)�* %�>A� 

01& `>��B�� mj< 8* �.>7 =�� �>?���� �@�A9�� a�*�P� 
�����)��� �>	���� �D�?��	 ±��| '��h �|F ��* ��@��*2 ,

 n��>�F a��?B.� p5���� `)��A�� 4jBV���	 :���B¸ =�B)����
nN�h G>T 8* }��(��>?�7  \� J 2J>	� \� , ±�5h2	� 4jBV

}��(�� O.+W �9hJ Q�1��(�� 'J GH1�� v]�BN 8* i1Y2 
 8* b7J a?���� `)A�� �1�< 'J2 ,�1�(�� 8* �>?�7 �@�AI

<�1�%�>A�� b7 `��+L� �K�B* , �y� `)A�� W  
 ,2GH	 a+��� n	 ��& �2002� � i�	 n�>@ 'L�&

 p�N�9�� z2y� :;�� �1�< =�� �>?���� �@�A9�� =�B)*
p�N�9�� G��9��2, \�*�rB)*  \�L�1BV�  \�>.1*  ����	J �BK b7 

�>?���� �@�A9�� ���	J 8*a  : �A��B�� �>76B+u� ���¦A�� 
�	 l�* 0�*��B��2 ,`����� ��>1<2 ,�>?���� �@����2 ,`���

 \��6B7� ��>1�� `~@2 ,�>.AB�� `���� Q��.*2 d�~+y� b7 
H1�����1+��� �>?���� Q� ��u�2 ,��>1(�� �>?���� � W
 �&2 ��u� Q�| t2�@ �+�Y u n�NJ GH1�� v]�BN Q�~�J
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 z2y� :;���� ���1�< Q���+L� ���K�B* i��	 �>]�;��TF
 p�N�9�� %�>A� �>�D�� �+L��� , p�N�9�� G��9��2 �@�A9��
�>?����, pJ J ��>?���� ��@�A9�� ����	J , ��?N ��� � nN

���N�9�� ��T���	 `~BK�L� d
@ zjV �1�(�� =�� W  
 �*J ¹e(;*�1990� �G�H1	 ��& �A@� 3   3� 34 EF 

 ���9�� :;��� ��1�< =�� �>?���� �@�A9�� =�B)* %�>&
a?���� p�N�9��	 �>?w��� �>N�Ly� �D�?�� ��rBK� �&2 ,
 \�L�1BV� GT�1��  �>?���� �@�A9�� \��N�D* ����	J ��IjI 8�* 

a  : `���� i	 07�eB��2 ,`���� ��>1<2 ,�>?���� �@����
l?B��2 �>+���.DB��2W  �&2 ��Y GH1�� v]�BN Q�~�J

 6�h ,��>?���� �@�A9�� sD�� L�1BVu� b7 �1�(�� =�B)*
� Q�~�J ·Y �>]�;TF ��u� Q�| t2�@ ��+2 v]�B.� =��

 p2| ���;�� �>?���� ����� , �1�(�� 0>;² �K�B* EF
leY��� 0>;HB��W  

 ,a�*�P� =�B)�� b72=�+J8* 0h  ��1��(^� 
 p�>����K�1*J2�2002� �	 \����9H ��������� ����1�< b���7 

 %�	��& '�(�)��� ���*�	 ��>	
�� ��>�D	 Q�>������2
* , `�~]�L¯ ���HB� ,��>?���� ��@�A9�� ���~e2��rB�K� 

'�9T�1�� k��� , Q��N�>1�� l?P �N�1BK� ����	J �Y�1>�w 
2¯�V�8 (Chiappetta et al., 1991a) ��>?���� �@�A9�� W

 `�~@ ` ��.7 ���*�P� ��1�< 'J EF G�H1�� 0U�Y �&2
2 ,��>?���� ��@�A9�� ��~e� _>�J ����� t2��@ ��+�Y n�N

F \�>]�;TB�Ku� b�7 ��1�(�� k��y  =���Y �N�1 EF R�SB*

Q�1��(�� ���;�2 O.P� W  
 ��. 22 ��H	 =�B� 0>�² , X9H	 Q�K�L�

�>KL��� }BD��, b7 ��6Bw� =�*2 ���	J �>?���� �@�A9�� 
2 �1��(V �K�L� 09*¯�V� 8�2012��, X�U�Y aB�� EF 

JY2�eY ��.  ' \� l�	���� ie;��� ������� }Bh z6Bw� , 
 '�Ly�	 O*�^�2y���	 ��.7 ���	Ly� ��>?���� ��@�A9�� 

2 �Y�1>w¯�V�8 (Chiappetta et al., 1991a),'J2 ���	  
 �1)N 8?¦Y lB?��2 �N�AB��2 `���� i	 07�eB��J �¨ 0&

 `Y�
&� , ������� a�?��� ��>?���� ��(	���� 01& 8* nT
 ���>D��*y� d���HB�� Q����u���(National Science 

Teacher Association)W 2 ±�5h'6>�@2 �Y�1>w �K�L� 
(Chiappetta & Fillman, 2009),���~>@ ����& a��B��  

'�9T�1�� , dL��A�� k��>Ty� }�Bh 8�* �)�� 0�>�HB	 
 �~.?¦Y =�* �@��� �>D��*y� d�HB�� Q��u���y ����	

 ��	Ly� �>?���� �@�A9��� ,��@���� 8* `g.* `)h `����
�(h `�����2 k�;�ABKj� ��A��(h `����2 R�DeB�� ��A�

l�?B��2 �N�AB��2 `���� i	 ����1B�� �&j���2 W� 0�U�Y
 , \��Nc��Y �9hJ XN�h �9��Z� k�>Ty� }Bh 'J EF GH1��
 `Y aB�� }BD��	 �NL�A* �>?���� �@�A9�� Q�N�D� �~.?¦Y

 8* �~�>�²15�.K W   
 a���� �K�L�2�2004� �'6�7 �.(�K , , a�B��

X@��� EF =���* 8��7 :C��D��  �������� }��Bh 8?¦��Y 
 [��Ky� `>���B�� 8* l	�)�� EF O*�^� 8* 4�e;��
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 ��N�AB��2 `����� i�	 �����1B�� Q��&j��� '6�7 �.(�)�	
��>1��2 l?B��2�>?���� �@�A9�� ���	J �TJ �L�1B7�	  W �&2

 Qu��� �)�� 8�* ��N�D* 0>�² d��J GT�1�� ��rBK�
¹�H.�� �5� �(1Y�* W�K�L��� v]��BN X��U�Y2 'J EF �

 �1)N %��)���2 O*��^� 4�e;�� ������ }Bh 8?¦Y
 ��N�AB��2 `���� i	 ����1B�� Q�&j��� [�Ky� l	�)��2

 ��>1��2 l?B��2 o�1Y�21% � ,����H�� ���7����* 8�*
 Q�B7�2�1).�� �5  0�9?� ¹�H.�� L��1B7�	 ,��>@�h R¡ 

 \�N�D* \�>K�KJ �>?���� �@�A9�� ��	Ly� ���	y� 8* W   
 i1B���A��B�� �A	�)��� Q�K�L��� ����BK� 8* 

 �>?���� �@�A9�� =�B)* ���HB	'J EF X��U�Y �~B>1��¡ 
 ����	J , ��U�V ,�>?���� �@�A9�� , �1�(�� =�B)* ��Y

R�DeB�� ��A��(h `����, ��N�AB��2 `����� i�	 ��&j���2 
l��?B��2,Q���K�L��� 'J 6��h ����H1��2  X��*�& a��B�� 

Y }BD�� 0>�HB	��7 EF �~B>1��¡ X�U����+2  'c���Y 
 ��9hJ2 ,���	Ly� �>?���� �@�A9�� ���	y }BD�� 8?¦Y ,

�>?���� �@���� '�D* '�h \�.?¦Y ���	y�W  
��� � ��! S�&� E����
�: 

 \���@�L \6>���Y '67 �.(�K , "�^� `>��B�� ��� 
a*�DZ� `>��B��, \��*6B � ��*�DZ� n�B�2J ��A@  \�R�1h  ,

2JY�j� "��^� M��(A�� ��U�e�� XT z��� , L69B�K
`>��B��, zjV 8* F ���AY a�B�� ��U�^� %L����� k�CN

��� i?>A��2 �.(�)�� k�.	y `>��B�� Q�*�V W })�T2

 ���7 QL��U aB�� �U�^� %L��?�� �>?>g.B�� �H]j��
2006��  ,`>��B��2 �>	
�� dL�c22006�� ��;�A�� '¢�@ ,

Y a  �U�^� %L����	B�� %L���� ±�a ����@J �~D�B?� 
�U�V Q�)K�* 2J Q�hµ 2J, ��~>@ `>���B�� ¹�A�B�2 

>N67 mj<�i>N67 R¡2 ' W>Y¬� %L���� 0?CY2�:  
• [L��� 01& `>��B�� %L��*: %L����� a� 2 

z��e<y� ������ �6��� v~.�� _1(Y aB��, ��� c���2 
�>��7 v �.* _>1(YW  

• ��D�� '¯�A�� º>e² %L��*��U�^� `�: a� 2 
�����2 `��D�� '¯�A�� º>eHB� %L��*W  

• �S��� ����TJ %L���� :2 `B�� aB�� %L���� a 
��� l�>£ O�L�Y �~>@��� Q��S��� ���7 ��>	���� ��S���	 

�>1.+y�� ���J ,p�>�NF�W 
• �S��� �>]�.I %L����: 2 `B�� a�B�� %L����� a 

Q�>�������� �����* O�L���Y ���~>@,��������2 ,��>.AY2  �
Q�*�����,�¬� }K�Z�2 , ��S���	 =��VJ ����* pJ 2J 
���>�N��,�>��7 v �.* O�L�Y �� c��2 W 
• �>����� %L����: 2 X�;�T aB�� %L���� a 

��>��7 ��>?>��Y Q�)K�* 8* 4�
7u�2 �6B7u� b7, 
 X�² �>�K�L��� 0T���� l>£ , �>�2��� v*���� _1(Y2

��K��� =���TF 4�µF2 dL��F ���>����� �����	
�� Q�)
01& 8* �� 4
��� dL�c���, \��7�@ '�DY �& 2J  ��)��)� 

�>��7 %L��* 8*W 
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• >�2��� %L�����:2  k�.	J ��§ aB�� %L���� a 
�� Q���>��P����?>A dL�c����� ���~>�7 4-��Y2 �.(�)���� , 

�A@ \��L��F \�@�µFW 
 �5��  , �*�rB)���� �������� v ���.* Q2���eBY2

%L������,���2  %L������@ ,�~)���L�Y , �*�rB)���� ���S
 O�L��Y , ��>N6��� v ��.�� ���rB�K� `B� �S��� ����TJ

������,��>	���� ��S���	 v ��.�� �5�  %L ��Y2 , , 6.�>	 
��>��7 ��>?�7 0�KjK �6B�7� `B� �S��� �>]�.I %L����, 

 0��1& 8��* �����>�N�� ���S���	 0Kj)���� �5��  %L���Y2
m��72 }�N�+J i�?��*, G�>H	  l��* ��?]jB* '��DY

 a��B�� �������� �@�e;��*���~]�.1	 X��*�& ���*���� ��������� 
 Q�+�» }�¡J _A² G>H	 ,dL�c���	 �U�^� %L��?��

`B� 6h ,�@�e;���~>@ �>]��I�2 �?7�� v �.* �6B7�  W  
*2, 8�?DY G�H1�� �5�  �>¼J '¢@ `I 8n�N�h  

 ��>?���� �@�A9�� =�B)* �UL , i9T�1�� 01& 8* ��2��
[��Ky� 8*�9�� :;�� �1�< =��, i�	 ��NL�A* ��A72 

 ��>]�.I ��U�^� %L����� �1�<2 �>*�DZ� %L���� �1�<
�S����.(�)��	  W,2  0�U�B�� `B>�K a�B�� v]�B.�� k��

 Q��T
A��2 Q�>�U�B�� 8* �7�?� `��AY `B>K ,�~>�F
0*��� 8* ½'J  ��~.* �>eB)�)�����2� ��>	
�� dL�c2 , '
`>����B��2,  O�L���Y =�B)��?	 ¹��&�Y Q�k����+F |���§� 

 ��@�A9�� =�B)�* l�@L ���B��	2 ,:;��� �5�  , ������
�1�(�� =�� �>?����W 

TU�
� �+V�: 

	 �6B u� �1UJ¢ �>?���� �@�A9�� i?��B�� m�)h
Z� Q�L2� 8*>d� ±��| ,8�-����2 p��Z� '�A�� , 

��>.AB��2 ��>?���� Q�L��(B�� ����B*� ��  '�A�� �5  'J 
 ,8�-��� '�A��8*2 Q�L��(B�� �5�  '�DY 'J l&�B�� 

	
�� `g.�� �'¢@ �5�2 ,M¶J2 �wJ����9��Z�  �~>�7 }� 
 'J® ¾���§ ±���Y l��* 0��*��B�� b��7 8�L����& i��?��B* 

Q�L��(B�� W Q���K�L��� n�>�F QL���wJ ��* zj��V 8�*2
a������ =�B)�� b7 XN�hJ k��K �A	�)�� (Mumba et 

al., 2006; Baldi et al., 2007) J2  ������ ,a.�L�1�U
2011;����r	 , 2004�a+����� ;, 2002�,¹e(;��* ; 
1990� �J2  a.<������� ,p�*�¦�����2005� ����1��(^� ;

 ,p�>�K�1*J22002� � EF �1�(�� z�U2 ��7 G>T 8*
 n�+�Y k��� ,2 ,��>?���� ��@�A9�� 8�* z�1A* =�B)*

 , �hL�C?�� �.(�)�� a�B�� ��>�2��� Q��K�L��� ³��	
)Y8*�9�� :;�� �1�< 4�~B , 0�9* Q��~+�B�� ��K�L�

 �������2 Q�>������ , �>�2���(TIMSS)  ��DC�* '¢�@
GH1����Z�  � , 0�9?BY ��@�A9�� =�B)�* 8�7 :C�D�

[�Ky� 8*�9�� :;�� �1�< =�� �>?����, ±�| �&j72 
 M�N2 O.P� pRSB?	 }���(�� ��~>@ `��B� aB�� �KL���

 2J �>*�DT ���h G>T 8*�U�VW   
TU�
� W��X1: 

��)¹���Z� G�H1�� EF  4���Y ��@�A9�� =�B)�* 
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 6h ,8*�9�� :;�� �1�< =�� �>?�������)¹ ��* 4���Y EF 
F '�h �|�� �5  =�B) :�B¸ ,}��(�� O.+ 4jBV�	2 M�N

�KL��� �U�V �J �>*�DT ���h G>T 8* >]�.I��S��� W   
TU�
� �Y�1: 

�¹�)�5  87 �	�+�� EF GH1�� ¬� ���Ky� �>Y:  
1 W :;��� ��1�< =�� �>?���� �@�A9�� =�B)* �*

?[�Ky� 8*�9��  
2 W ��1�< =�� �>?���� �@�A9�� =�B)* :�B¸ 0 

 }���(�� O.+ 4jBV�	 8*�9�� :;�����h| �¹�9NJ� ,
 �KL��� M�N2��>*�DT ��U�V �?6~.>	 07�eB��2  
TU�
� /*�A:  

 5���7 GH1�� d`>�?�Y 8* �² �2�T BN n�]� ,
a 2:  

1W �>7����� �2�Z� : =�B)�* 8�7 :C�D��
'67 �.(�)	 8*�9�� :;�� �1�< =�� �>?���� �@�A9�� W  

2W �>N�*��� �2�Z� : ������ , GH1�� _>1(Y `Y
 [�L���2012�2011�W  
3W �>N�D�� �2�Z� : ��.>7 b7 GH1�� _>1(Y `Y

8*�9�� :;�� �1�< 8* '6�7 �.(�)�	 �A)* �g@�� , ,
�� X�?w G>T ��1�<2 ��>*�DZ� %L����� ��1�< ��.>�

 �U�^� %L����� \�I�NF2 \�L�h|W� 
��(��
 �#�=RZ� C�BI=��
�: 

5�� `�~�� 8�* Q�H�(;��� 8* �7�?� GH1�� 

 \�>]��+F �~e���Ya  :  
�>?���� �@�A9�� : G�H1�� a.<���� O���� ��~@�7

 ���>D��*y� d���HB�� Q����u���	(National Research 

Council, 1996, 12) (NRC���x	 :À  `> ��e�� `~@2 �@��*
 �¼�)���2 ,L��A�� l.U , �	��(�� `���� Q�>�?72 �>?����

l?B�� , �>+�BN��2 �>@�A9��2 �>N��� �(CNy� ,Á W  
 8��* ���7�?� ��� «�x	 \���>]��+F '���9T�1�� ���~@���2

�>?���� 4L�����  ,��>+���>1�� `> �e��	 �A��B�� 4L����
��2����>]���>e ,'����D��2 k�¦���e��2 �Ly� ������72� ,

 ��L�F2 ,R��DeB�� Q�L���~*2 ,k�;��ABKu� Q�L���~*2
 aB�� �>+���.DB��2 l?B��2 `���� i	 ����1B�� Q�&j���
 , �hL�C��� b�7 \�L���& \�Z��U \��.<��* }���(�� 0��

>?���� n�?B� ���¦& 0T2 �C&�.*� W  
5  ,2����� ��@�A9�� %�>& `Y GH1��  k��x�	 ��>?

 p5��� ��>?���� ��@�A9�� L��1BV� b�7 8*�9�� :;�� �1�<
J��S�� �5� '�9T�1�� ��7W  

�>?���� �@�A9�� =�B)*:  }�� p5�� =�B)�� � 
 0;� 'JF ��>?�7 ��@�AI `Â��� «'x�	 `�DH�� ��1�(�� n>�

 �	 =�B)�� ���AY `Y2 ,�1K�.*�80�% L�wJ �* _@2 ,F n>�
�A	�)���� Q���K�L���2 '���?DH�� ���K�L� z���9*J 8��* 

 p�*�¦���2005�� W L��1BVu� b�7 _1(.Y �1).�� �5 2
 0Dh����	J2 ��	Ly� �.?¦B��5  , �GH1�� W  

������� `>����B�� %L����* : ����	�B�� %L������ a�� 
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�>N67 mj�< ��~>@ `>��B�� ¹A�B�2 �*�DH��� R�¡ 2J '
 \�A@2 ,i>N67 ,dL�c���� � ���² aB�� OKy�2 R���?�� 
�c2 4-Y2 \��L��F �~>�7 `>��B��2 �>	
�� dL \�>��*2  \�>.@2  ,

B» 0?CB� �~>@ �>?>��B�� v*����2 Q�N�D*�� �B¤2�� :
 [��Ky� `>��B��2 ����� `>��B�� 0T��*� ��>	
�� dL�c2

 ,`>��B��22001�W�  
�U�^� %L����: �~D�B?� aB�� %L���� ±�Y a  

�� ¹�A�B�2 ,�U�V Q�)K�* 2J Q�hµ 2J ���@J `>���B
 �����TJ '��DY ��&2 ,i�>N67 R�¡2 '��>N67 �1�< �~>@

���S��� ���>]�.I 2J ,���S���, ���(1Y��� ���>����� %L������ 2J 
'67 , �>�Y aB�� Q�>��P�	 W  

 5  ,2� ��>]�.I %L����� 4��~B�K� `�Y GH1�� 
���>�N�� �S���	 ������ d��* �~>@ %L�Y aB�� �S���W  

TU�
� �G[�� 

* TU�
� Q��\J����: 

 '�DY 8* GH1�� l?B� �3525� ��1��<2 \��1��< 
 a*��DZ� `>���B�� %L���* , 8*��9�� :;�� �1�< 8*

2�520� %L��* , 8*�9�� :;�� �1�< 8* �1��<2 \�1��< 
 [�L������ �������� , i�)����� "����^� `>�����B��

�2012/2011� � µ�	2 }>)�� aB�u2 M�(& %L��* ,
�)	 �A)* �g@�H� iB�	�B��'67 �.( W  

 �*J G�H1�� �.>7X�N�DY ��A@  8�* �502 � \��1��< 
�< 8��* ���1��<2���1 ���>*�DZ� %L������	 8*���9�� :;���� 

 `~.* �U�^� %L����2�252 � \�1��< %L����� 8* �1��<2 
2 �>*�DZ��250 �,�U�^� %L���� 8* �1��<2 \�1��< �&2 

 X�?w �.>����210 � mj(�� 8*2�292 ���1��< G�>T ,
i>�Y `Y����A.7 �>]��C7 �A��(	 �.>��� �  z2�P�1 W�  
  

 ]*�^�517 DJ_�N"�� `�* TU�
� ��� /�=�1 QIa�_D 

 b�.�(�)� 

2�^� ���+A %�c  

�h| 67  143  210  
¹9NJ 185  107  292  

M�?�� 252  250  502  

 

TU�
� <�/1: 

1 D�[P�% �� �Hd�
�* TU�
� <�/1 K��!:  

 ���& GH1�� d��J `>?;B� EF M�+����	 '��9T�1��
����	
�� Q�>	�y� 8* ��7,�� l�&��*2 X�N
N�1�  a�B��

 ��� ���	J2 ���>?���� ���@�A9�� =�B)��* �����² , X��9H	
 ����~.*2 ,����e�Br��� ,p�*�¦�����2005�; ����1��(^� 

 ,p�>�K�1*J22002�W�  L�>BV� `Y 6h Q�~+�B�� �K�L�
�������2 Q�>������ �>�2���� TIMSS � k��.1� ±�H?h

1BV� �1)�.��	 8*��9�� :;��� �1�(� �>?���� �@�A9�� L� EF
                                                 

)1(  Massachusetts Department of Elementary & Secondary 

Education, Science Exams for Grade 8 (For 2009- 2012 

Academic Years), Retrieved March 15, 2012, 
http://www.doe.mass.edu 

New York State Education Department, Science Exams for 

Grade 8 (For 2004-2011 Academic Years), Retrieved March 
20, 2012, http://www.nysedregents.org 

 TIMSS & PEARLS International Study Center Retrieved 

March 2, 2012, http://timss.bc.edu/ 
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��>?���� �@����	 "�^� k�P ���HB�   
 \u2J  : Q�N�D?�� L�1BVu� �~.?¦B� aB�� `> �e��

a�� 2 �������� ���Ij9�� : ��������2 ���>+���>1�� ��������
 �>]���>e���k���>e��2 k�>?>D�� � k�¦�e��2 �Ly� ���72

'�D��2 W  
 \���>N�I :0��h �1)��N ���Ij9�� Q���N�D�� 8��* '���D* 

������ W  
 \�9��I : �¡�>�U , ���Ky� ³�	 8* d��eBKu� `Y

��Z� L�1BVu� Q���e* W  
y� dL�;�� XN�DY �&2 �>�2 8�* L�1BVj��63 �

u� M�N 8* d��e* ��7 ���B* 8* L�>BVd��e��  `�&L�27 �
 b�7 d���e�� �5  X�?Bw� G>T ,�>?���� �@���� ��	 ,

 ��	LJ }��·< G>T ,�>)1�� z6h�� M�N 8* �>7�@ ���KJ
����² ��~>@ }���(�� 8* d����� 2J ´�.���  ��>]6>D�� ,

FnB	�+d���e�� �*�A* , n� ¹(�* �  �¨ � L�B¸ G>H	  W
 Q���e�� X7c2 �&2 ��	LJ b7����	J  ��@�A9�� �>�K�KJ

 �>?����a :  
•  �>?���� �@���� 8* `g.* `)h `����� ����KJ

e* ,k���>e��2 k�>?>D��2 ,k�>Ty� `> � �Ly� ���72 ,
'�D��2 k�¦e��2W�  

• k�;ABKj� �A��(h `����W  
• RDeB�� �A��(h `����W  
• l?B��2 �N�AB��2 `���� i	 ����1B�� �&j���W 

  3�DY8�J�+ 8* L�1BVu� ',�B� p z2y� k��P� 
 EF �@����	 L�1BVu� Q���e* 87 �	�+�� Q6>��Y b7

1�Y	 �U�^� �*���� Q�*����� k�+ ��}��< 0D k�P�2 ,
L���1BVu� Q�����e* 8?¦��B� ����9��, ·< G��>T  8��* }���

�� z���T d���]�� l����	 ���~.7 ���	�+�� }����(�� ���	�+
��(��� ���	Ly� 0]��1�� 8* � L�B¸ aB�� �H>H;��dn��  W

 8*2J 8�* �B�K b�7 n���7 `Y n&�U 8* _AHB�� 0+
 , "�;��BVu� p2| 8��* i��? �DH�� �������� O�L���Y

`���AB��2 %�>A��2, ��S��� , i;�;rB�� ��TJ b�72 
�>	����,s� 6>@ `~]�L¯ k��	� ±�|2 :  

•  L�1BVu� �1K�.*�GH1�� 4�� J _>AHBW 
•  L����1BVu� , �.?¦���B�� Q������e�� ����*kj*

�~>�F �>?B.�� Qu�?��W 
• z�Dwy�2 Q�*�K���2 ,Q�H�(;�� ©��2 , 

���S��� �¡�>;�� �HU2 �&�2L�1BVu� Q���e�  W 
• L���1BVu� Q�����e* 0�����Y, =���VJ �@����F2 

��L2�2 �1K�.* ��2��W 
•  0�h2 ,0Dh L�1BVj� aDH�� =�B)�� �1K�.*

 � 2 ����	J 8* ��	�80W�% 

 ³�	 �¡�>U 0���Y «̀ Y i? �DH�� k�L¯ k�� ,2
 ³��	 L��wJ 6h ,Q�*�K��� ³�	 �>��Y2 ,Q���e��

iY��e* 45T EF i? �DH�� L��1BVu� ®��VF 0���Y2 ,
0~)� ¹BT� b7 7 ��	�+�� �1�(��>�n, 5�Vy� «̀ �Y ��&2 
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i? �DH�� 01& 8* �T
A�� Qj���B��	 W ���.  '��h 6h
 �1)�N z��1& b�7 i�?DH�� i�	 �
C�* t�eY��80 �%

0��Dh L���1BVj� a��D� =�B)��?h , 8��* '���D* 0��D�2
��	Ly� nY�N�D* W  

2 D(���ce� C��$: 

 I 8* _AHB�� ��.>7 b�7 nA>1(Y `Y L�1BVu� Q�1
GH1�� �.>�� ���C* �>7j(BK�, 8* XN�DY �30 � \�1��<

8*��9�� :;��� ��1�< 8* �1��<2, Q��1I m�)�T `�Y2 
�� sV������ t�)��Yu�Q�����e? ���e�J 0��*��* m�)��H	 

q�1N2�h, i�	 Ã��1YLu� d�& EF RC� p5�� Q�19�� � 2 
�� l* L�1BVu� , Q���e����1 �>?B.�� F L�1BVu� l*2 n>�

0Dh W Q�19�� 0*��* o�	 �&2 sD���0.84�, ���� �� 2 
 \�1K�.*Qj*���* X�N�h 6h ,GH1�� ��S�  �	��;��� 

 i	 ©2�
Y�0.35−0.85� , Qj*��*2 X�T2��Y �>>?B��
 i	�0.30−0.70� , =���� 8?�� l�AY Qj*���* a 2

Q�L�1BVu� , \�>]�;TF z�1A��W   
��	  �hxB��8*L��1BVu� t�U , n�Y�1I m�)�T2 

 �1UJ–��>]�~.�� nYL�U ,  – s��e�� _�>1(B�� \�� ��+ 
 8* XN�DY aB�� nY���e?	�61 �d��e* W z2�P� ����2

�2 � b7 Q���e�� l�c�Y���	J ���	Ly� ��>?���� ��@�A9�� 
�.?¦B��5  , � 0h Q�1I ±�5h2 ,GH1��  �5  8* ��	

���	y� W��	y� ³�	 'J ºTj�2 Qj*���* ��~>@ 0AY �
 87 Q�19���0.70� , L��1BVu� '�h ;��DC* ��� u �5 2

 �z��7 n�Y�1I 0�Dh L�1BVu� 'J2 ,��	LJ ���	J 8* '�DB�W 
 �&2�>*�DZ� %L���� �1�(� L�1BVu� `��AY `Y, �1�<2 

 �U�^� %L������S��� �>]�.I � `�Y ��&2 ,��>	���� �S���	
^� %L����?�� �������� ,-��* dL�C��BK� `����AB	 ���U�

��>	���� �S���	 L�1BVu�, `> ��e�� �>���Y `B�� 'J b�7 
���>�N�� �S���	 `� �>?���� W  

  
 ]*�^�527 Df+H (���ce�* (���ce� /��!1 �� ��! f+
 C��	
�* C�R(�
�* �Y��� /�� QIa�_D 

��+)� �Y��� /�� C��	
� ��+
� R(�
�  R(/g+U)� h���)� 

�� �@�����>?�� 27*  0.75  30  24 

k�;ABKu� 15  0.53  15  12 

RDeY �A��(h `���� 10  0.66  10  8 

 l?B��2 �N�AB��2 `���� i	 �&j��� 9 0.64  9 7.2  
0Dh L�1BVu� 61  0.84  64  51.2 

 * z��)���27�Q�+L��� G>T 8* 0;e.* z��K ��J b7 n.* �>]�+ 0h ��*��* `Y2 ,�>7�@ Q�>]�+ l	LJ n	  �1�,Å� ,�H>H;�� �	�+2 Å� �eU��<�^� �	�+�W 
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TU�
� C�K�=Ri: 

 |���§� `��Y G��H1�� 4���� J _��>A² 0��+J 8��*
�>Y¬� Q�k��+��: 

1W  �A	�)���� Q���K�L���2 Q���>	�y� ����+��*
�>?���� �@�A9��	 �A��B��  ,�~K�>& �>e>h2  ,� ��B)* ���²2 

2W GH1�� d��J ���² , L��1BV� 8�7 dL�17 a 2
� �@�A9�� , Q��>	�y� EF M��+��� 8�* �	u '�h2 �>?���

�A	�)�� Q�K�L���2 , 8�* �;�;rB�� �>?���� l+����2
L�1BVu� �5  Q���e* �¡�>U 0+JW 

3W  `>���B��2 �>	
�� dL�c2 �A@��* b7 z�;Z�
�@�~B)�� �.>��� b7 L�1BVu� _>1(Y 0+J 8* �.(�)��	W 

4W L�1BVu� Q���e� �>�2y� �¡�>;�� , ����²2
��i�?DH�� zjV 8* n� t�; ,`�I  ��.>7 b�7 n�A>1(Y

L�1BVu� Q�1I ���² 0+J 8* �>�Uy� �.>��� ���C*W 
5W  ��S��1�� ��K�L��� ��.>7 b7 L�1BVu� _>1(Y

�502 � ��U�^�2 ��>*�DZ� %L����� 8�* �1��<2 \�1��<

'67 �.(�)	 �S��� �>]�.IW 
6 W L��1BVu� v]��BN ®��rBK� , ±��Y �C�&�.*2

8*2 ,v]�B.�� b�7 k�.	 Q�T
A��2 Q�>U�B�� `��AY `I 
v]�B.�� ±�YW 

 Q�(��K�B�� ®��rB��K� `��Y Q���N�>1�� 0��>�HB�2
�>	�)Z� ,��L�>��� Q�@��HNu�2 ,L��1BV�2À QÁ ��.>��� 

2 ,z2y� z��)���� EF �1)��.��	 d���T���� 8����1B�� 0��>�²
Q�RSB�� ���B* a]�.9�� 8�* ���9�� z��)��� EF �1)�.��	 

GH1��W 
� j=��[�VP���* k#���
: 

1− :;��� �1�< =�� �>?���� �@�A9�� =�B)* �* 
?'67 �.(�)	 8*�9�� 

 Q�(�K�B�� m�)�T `�Y z��)��� �5�  87 �	�+Å�
�>	�)��Z�, Q���@��HNu�2����L�>��� ,���?>&2 À QÁ ���.>��� 

d�T����; �>	�)�Z� Q�(�K�B�� i�	 t2��e�� ��u� �He� 
A9�� =�B)� \���	�Y z�1A�� =�B)��2 �>?���� �@�� z2�P�3W� 

 
 ]*�^�537 D�!��,� C� ���)� ,I(���)� C���=U.e�* ,��P*l Cmf+H (���ce�* (���ce� /��!1 �� ��! f+
 D 

 �����


e�
� 
C ��P I=,� R(/ 

 R(/ h���)�

g+U)� 

 W�=U.e�

0(���)� 

 h���)�

 n��,� 

R(�
� 

��+
� 
���
� 

0.001  47.003  501 24 5.36 12.75 30  �>?���� �@���� 

0.001 59.930  501 12 2.50 5.28 15  k�;ABKj� �A��(h `���� 

0.001 42.715  501 8 2.20 3.80 10  RDeY �A��(h `���� 

0.001 35.609  501 7.2  1.99 4.02 9 `���� i	 �&j��� l?B��2 �N�AB��2 

0.001 59.403 501 51.2 9.30 25.85 64  BVu�0Dh L�1 
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 z2�P� 8* �¦B��3 � �>?���� �@�A9�� =�B)* 'J
 '2� '6�7 �.(�)�	 "��^�2 ������ `>���B�� �1�< =��

 \����	�Y z��1A�� =�B)�� 0�h , ����	y� L��1BVu� ,2 ,
0Dh,'J �¦B� 6h ��·	  �1Y��� b7 0;T �>?���� �@���� 

 `��I ,n��>�7 ���1�(�� k��J , E2y�����·	 `������  ���A��(h
�k�;ABKj ,��·	 k�+ `I `���� i	 �&j���  �>+���.DB��2

l?B��2 \�RVJ2 ,��·	RDeB�� �A��(h `����  W 
 ������� n�>�F X�U�Y �* l* _eBY �>B.�� �5  «'F

 Q���K�L��� 8��*�Mumba et al., 2006 ; ���1��(^�
 p�>�K�1*J22002�� 'J 8* ,��·	 0;T �>?���� �@���� 

* z2y� }>Y
�� b7 , �1�(�� k��J G>T 8 Q�L��1BVu�
 %�>A� X??U aB���>?���� �@�A9�� =�B)* , ±�5h2 ,

�>KL��� ������ }Bh =�BH�� 0>�² W 8�* a��>1< �5 2
 G>TF_]�AT 8* �>?���� �@���� ',`> �e*2 ,iN��&2 , 

 8��D?� u2 ,���1�(�� `��B��� ����L2� ����Y Q�����gN2
2 ,�~.7 k�.SBKu�JJ }� �1�(�� «'L�& ��1)BD� ' \���@�2  \� 

 c��>B+�2 d����� , ©�.�� `~.D?� ¹BT �@���� ±�Y 8*
���>.<��� Q�L���1BVu�2 ,J Q�A	�)����2 Q���K�L��� \�¦���

�>�2��� (Dani, 2009)W 
 i�?���� ��>h�Y EF �>B.�� �5  R)eY 8D?� 6h

�1�(�� �>?���� Q�*����� `��AY b7 \�R9h , �>?.Y z�e¡F2
eB�� Q�L�~* b7 �L2�	 OD�.� p5�� ,k�;ABKu�2 RD

 �*��.7 �~]�7�BK�2 Q�*����� ºeT EF '2x�>@ �1�(��

,Q�L���1BVu� , ±���| `~.��* }���(·�  'J EF �@������	
 =�B)�* EF ��1�(�� l@� , \�11K ��Y �~)eN Q�L�1BVu�
 R�DeB��2 k�;�ABKu� p��	 , �>?���� �@�A9�� 8* '�B*

i	 ����1B�� �&j���2 0>¤ ���h ;l?B��2 �N�AB��2 `���� 
 Æ����1*2 `> ���e*2 _]���AT 8��* Q���*����� L���1BV� EF

Q���gN2 ,�e�Br�� Q�L�~�� `>>AY z�e¡F2 W `�~�� 8�*2
uJ �>?���� �@�A9�� �>?.Y , \��+ o���1* �>h�Y ��.  '�D�

 , n>@,�>?���� �@���� ��	 �@�A9��2 ������ �g.� u ¹BT 
 �>?����b7J �A@ ,��* =�B� �� (Roberts, 2007)W 

 'J _	�)���� z2���P� v]���BN QL���wJ 6��h `������
 k��J , ���9�� }�>Y
�� b�7 0;T k�;ABKj� �A��(h
 �(C�Ny� ³��	 ���.  «'J EF ±��| ����� ��&2 ,�1�(��
 `>���B�� , ������ }Bh , ,�CDBK� l	�< Q�| �>?����

 u X��N�h ½'F2 ,'6��7 �.(�)��	 ������� =�B)��* EF ¹��&�Y
 aA>AZ� k�;ABKu�(Ambusaidi & Al-Zain, 2008) ,

 Q�L���~* ���KL�¨2 � 5��>e.B	 }����(�� n��>@ ����A� p5����
aA>AT 0DC	 ��jV 8* k�;ABKu� W� 8D 6	L '�DY �&

 �1�(�� �KL�¨y� �5� `���� l* �(CN '��>Ty� ³�	 ,
 �&k�;ABKu� Q�L�~* ³�	 `~1)hJ , Q��~� a�B�� 
]�BNL�1BVu� �5  , �1�(�� v W 

� EF �1).��	 �*J�U�^� %L��� , ¹.1Y 8* `¡���1@
� %L���� �5  ³�	 ������� O�L��Y , ��>��7 0Kj)

 ,�>]�;��ABKu� �(C��Ny� ���KL�¨ b��7 ���h�Y'J uF  ����&
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Q�N�D*��,  �@�Y ��72����r�� �����2 Q�2�y�a�B��  
 i�Y `����� b�7 5�>e.Y�(C�N�� ��1�(�� �>]�;�ABKu� 

����@ dL�;	`I 8*2 ,�(¦� `����  0DC�	 � 5�>e.Y EF 
n*�>& 2J a7�£n)e.	 �1�(�� ��*J �� s?7 ���	  W 

  z�;T �*J��	 �>+���.DB��2 `���� i	 �&j��� 
l?B��2G��9�� }>Y
�� b7 , dL�& ��7 EF l+�� 6	�@ 

Ç�.7 �	L b7 �1�(�����1�� �5�   �~¦��	 l�* (Kim, 

2006); ©-�� k�.IJ , ±�5	 `���� ��>& ��7 }1)	, 2J 
����� `>��B�� , �>KL��� }BD�� 'J�.(�)���	  a�7��Y u 

�&j��� �5  dR1h �1).	, v]��BN n�>�F QL��wJ ��* _�@2 
 a������ ���K�L��2004�� , �1)��N 'J ���~>@ 0��U�Y a��B��

 a�  �&j��� �5  Q�N�D� �.(�)��	 ������ }Bh z6Bw�
�21 �%�A@� W ¹�.1BY a�B�� ��U�^� %L����� }�Bh ��*J

 R����* b�7 ��>.1* '��DY �A@ �>����� 0Kj)�� �~¦�	
 \��>?�7 �*�AB* z2� 8* �>��7 ��	L dL2� b�7 ��h�Y 

 ��£�Y b�7 i?���� dL�& 8D� ,l?B��2 �N�AB��	 `����
 O�L���B�� l��&�2 , ���*y� �5��  ���A�Z� a��  '���DY ���&

�� �5�  l@�� 6	��@ ,:��y� =��BH�� ��>(SY EF `���
}BD�� ±�Y , 8?¦B�� ,���� , �	L2 c��	F ��2�� '2�

}��(�� n>@ �>�� p5�� l?B��	 ±�|W  
 �*J��·	R�DeY �A��(h `���� , b�7 0;�T ��A@ 

 \�e>�� n>@ �1�(�� k��J '�h2 ,RVy� }>Y
�� \��+  W �5 2
 u �.(�)��	 ������ O�L�Y 'J b7 µ�*� z���b7 �h� 

 Q�L��~* ���(Y b7 �h�� n.* 0>�A��2 ,Q�*����� ºeT
 8* ��251�� ��~P� 8* `¡���	 ,QjDC�� 0T2 RDeB��

 �.(�)�� , `>��B��2 �>	
�� dL�c2 01& , i�?���� l�@�
R)��eB�� b��7 ���1�(�� dL���& ���>?.Y b��7 ���>h
�� ���HN, 

0>�HB��2, QjDC�� 0T2 (Ministry of Education, 

2001)W ���&2 J 8��* �������� Q���h2 ��L���AB��y� Q���>	�
 �A	�)�����OECD, 2007; Sadler, 2009)� ±����| ,

J2 _����B� 6>��@ Q�	����U ���1�(�� ���~+��* EF QL���w
QjDC��� 0�T b�7 `�L�A	,Q�L���A�� |��§�2 8�7  

2 ,�>*�>�� d�>Z� QjDC*J`~�� 8* nN \��+  b�7 �>h
�� 
��1�� �5  �1�(�� }�L�Y zjV 8* IJ , ������ �K�L� k�.

 �e�Br�� �>?���� p5��� l�?B�� 8�* QjDC* 0T b7
 n>@ '�C>��Soobard & Rannikmäe, 2011)W� 

 _1�K ��* zj�V 8* ��@�A9�� =�B)�* 'J �¦�B�
 0Dh L�1BVu� =�B)* b7 k��K GH1�� �5  , �>?����

2J =�B)�* b7 �����	Jy�  z��1A�� =�B)��� '2� ���	L
��	�Y \�u �� L�1B7 \�;rw `��B \�>?�7 �eA9* , 2 ±��| ����

d���7 Q�L�* EF�~¦��	 EF dL��w�� `Y  W 8�* 8�D�2
 EF dL�w�� `B� 'J \��+ �>e��a�?���� =��BH�� v ��.� 

 , ��U�V ,v �.�� �5� i?���� 5>e.Y2 �>KL��� ������
 G�>T ;k�;ABKu� z��k�;�ABKu� =��BH�� z2��.B�, 

 ��2�� �>�?�h a?���� ,���2�>�� Q�L��~�� ��>?.B	 ¹�.�Y
��>. | �>�?�h X)>�2 EF ��� �6B� u� ����T , p���Y 
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09* �>�A��� Q�>�?��� �1�(�� �jB*� :R)eB�� ,��1.B��2 ,
%�>A��2 ,� R¡2 W L2� m��>¡ }1)��� '��D� ��& 6�h

 0;�B�� L���A�� |��§� �.7 `��?�� l+�?h `���� �e)�@
>)�L�B�� ��~�� `>?;Y2 L�>BV�	 �.B)� G>T ,� 5>e.Y2 �
i?���� ³�	 �.7 L��A�� |�§�, 0¦@ ±�| EF L�wJ 6h 

�1998� � L���1B7u� '2� ���>76B+� 2J ����L��F 0��*��7 EF
 dR�1h d��@ ��+2 ±�| b7 }Y�Y2 ,�>@���� 0*�����

�>)�L�B�� Q�KL6��2 �>?���� �@�A9�� �>?.Y i	 W 
2− � �>?���� �@�A9�� =�B)* :�B¸ 0  �1�< =�

 }���(�� O.+ 4jBV�	 8*�9�� :;�����h| �¹�9NJ� ,
 �KL��� M�N2��>*�DT ��U�V �?6~.>	 07�eB��2 

  0�>�² ���rB�K� `�Y ,z��)��� �5  87 �	�+Å�
 , t2�e�� Quu� �@��� Q�RSB�� ���B* a]�.9�� 8��1B��

��N��2 L�h5�� i	 �>	�)Z� Q�(K�B��,�� M�N2 �KL� 
�>*�DT�V ,U���,6~.>	 07�eB��2 W  

  z2���P� ������2�4 � �>	�)��Z� Q�(��K�B��
8�RSB�� 8�5� ��L�>��� Q�@��HNu�2W 

 

 ]*�^�547 D�!��,� C� ���)� ,TU�
� C�N"�� �� N"�� f+
 o���_ f+H (���ce�* ����
� ���	
� /��!1 �� ��! f+
 I(���)� C���=U.e�*D 

2�^� )� b�.�(� 

(�Hp
� q�.Z� ���+A %�c ���
� 

r s r s r s r s 

z2y� 12.6 5.7 12.9 5.1 12.2 5.1 13.3 5.5 

��9�� 5.16 2.6 5.38 2.5 5.14 2.4 5.44 2.6 

G��9�� 3.74 1.9 3.77 2.3 3.70 2.1  3.80 2.2 

l	���� 3.90 2.0 4.11 2.0 4.00 2.1 4.00 1.9 

0Dh L�1BVu� 24.8 9.5 25.7 9.1  24.6 9.0 26.0 9.5 

 

 z2�P� 8* �¦B��4 � \��&2�@ ���.  'J ���� �� 
 0h , �1�(�� k��y �>	�)Z� Q�(K�B�� i	���	J 8* ��	 

0��Dh L���1BVu� ,2 ����	Ly� ���>?���� ���@�A9�� W ���@���2

 , E2y� d���(^� ���rB��K� `��Y t2���e�� ±���Y Quu�
 2 ,Q�RSB�� ���B* a]�.9�� 8��1B�� 0>�²m�)T a `>& 

 ��1� OD��2� z2�P�5W� 
 

 ]*�^�557 D2�^� 0N"�) C�N"�)� /���� g#��	
� �I���
� f��u k#��. ,�(�)� b�.* ,�[��! f��B�
�*D 

(��� �I���
� ���) 2+�I* ��P ��Pl Wm!��U)�  �v=B
� I=A C�R(/ d &� I=A C�R(/ �#��AZ� 
e�
� 

 O.P��J� 0.993 0.817 4 486 0.515 

� M�N�KL��� m� 0.998 0.740 8 972 0.656 

 �J � ×�m� 0.967 4.101 4 486 0.003 
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 z2��P� 8* �¦B��5 �`>�& 'JÀ 4Á �	�)�H�� 
 ����� t2��@ ���+2 ��7 EF RCY ��1� OD��2 `>& b7

�� M�N2 O.P� pRSB* , \�>]�;TF�KL� RC�Y ��~.D� ,
 ����� t2�@ ��+2 EFF \�>]�;�TO.�+ i�	 0�7�eB�� ,  

}��(���� M�N2 �KL� W 
 _eBY2v]��B.�� �5�  p�*�¦��� ��K�L� v]��BN l�* 

�2005����B�� aEF RC��Y  ���@ ����+2 ����72 ����u� Q�| t
F��U�^� %L�����2 �>*�DZ� %L���� �1�< i	 �>]�;T ,

 p�*�¦��� ��K�L� 8�7 :��B§ �~.D��2005�� ,2 ��K�L�
 �r	�2004� �B�U�Y iB��� ,Q�1��(�� ���;� t2�@ EF �

 � ��Z� GH1�� 6.>	� �5  09* EF 0U�Bt2�e��W  
 8*��9�� :;��� �1�< 'J b7 z�Y �>B.�� �5  «'F

��7 0DC	, \�L�h| ��N�hJ k��K  =�B)* '�D�B?� \�I�NF �J 
 \���+ mL�AB* �>?���� �@�A9�� 8* W M��N 'J EF RC�Y 6�h

�KL���  2J`>��B�� Y '�hJ k��K u \�U�V �J \�>*�DT \6>��
 \�&�@ 0DC� �1).��	  EF�>?���� �@�A9�� =�B)*, , �5� 2 

 ��A� nY�| �TF`>���B��2 �>	
�� dL�c2 8* 0D� iYL�w, 
L�*y� k�>�2J2: E2y� dL�w�� �	 ��U�^� ��>	
�� dL�c�

 8�7 dL�17 `>��B��2�� 2 dL�c���� ©��(·� z���K : 0� 
, ��Z� a*�DZ� `>��B�� 0�+J 8�* m���(�� =�B)�� 

F l�* 0�*��B�� b�7 `~.�>�Y ��>?�7 ��@�AI �1�(�� m�)h
´��� Q�1�(B*}N�+ 8* , nY���²2  �e�Br��}N�+ 8* 

�V¯ �A��B�� �>N�9�� dL�w�� � �*J ? `B�>@ ;�U�^� %L����	
 %L���� �5  b7 i?]�A�� b7 ���Ky� 8* �7�?� ©�<

L�*y� k�>�2J b72 ,¹ 2 : 0  n��@�� p5��� o��1�� �2
�*y� É@�D� 2J pc��� %L���� �5  , n]�.	J `>��Y RgN 

 '�D>�K 0 2 ?[�L� 0>;² 8* }��(�� �5  nAA� �*
0¦@Jn�  6�7 [�L���� �c��NF , ��KL�* , ���·Y ��� 

�>*�DT 'F ?v]�B.�� , G�H1�� �5�  ��~>�F 0U�Y aB�� 
�@�~B)�� �.>��� k�� u �~g�R�1h �>�¦@J  %L���?�� d

b7 �U�^�%L���� �>*�DZ� , }N�P� �5   W 
 , t2�e�� ���� ���² 0+J 8*2 �>?���� �@�A9�� ���	J

�KL��� M�N2 O.P� i	 07�eB�� �1).��	 \�>]�;TF ������Y ,` 
 ��>N�9�� d�( �̂ ���rBK� 8�* 8���1B�� 0�>�²a]��.9�� ����B* 

 Q�RSB��� ���²?���� �@�A9�� ���	J , �> , ������� Q�RIx�B��
E2y� d�( �̂ � �~H��� 6h z2�P��6�W 

 

 ]*�^�567D���
 o���� 
��
� C�N$d��
 /���)� g#��	
� �I���
� f��u k#��. %Lc l Wm���) 2+�I* x� !��U)� D 

�I���
� (��� /��!1����
� ���	
�  C��!=)� b��\ I=,� C�R(/ C��!=)� h���� ��Pl Wm!��U)�  �#��AZ� 
e�
� 

z2y� 252.53  1 252.53  9.102  0.003  
��9�� 1.400  1 1.400  0.223  0.637  

G��9�� 0.534  1 0.534  0.116  0.733  
O.P� × d���� 

l	���� 0.627  1 0.627  0.157  0.692  
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 Q!�_ ]*�^�56 D7 

�I���
� (��� ����
� ���	
� /��!1 =)� b��\C��! I=,� C�R(/ C��!=)� h����  ��PlW m!��U)� �#��AZ� 
e�
� 

z2y� 13594.024 499  27.745    
��9�� 3076.952 499 6.280    

G��9�� 2249.113 499 4.590    
x(^� 

l	���� 1956.319 499 3.992    

 
 z2�P� 8* �¦B��6 � �  �>?���� �@���� ��·	 'J

TF z���� �A@ 0�7�eB�� , ���	Ly� ���	y� i	 8* \�>]�;
 ������ ���@���2 ,`>����B�� 2J ���KL��� M���N2 O.��P� i�	
 �>	�)�Z� Q�(�K�B�� m�)�T `�Y ,���1�� �5� 07�eB��

 i)��.�������N��2 L�h5���� � ���>*�DZ� %L������ ,
 �U�^� %L����2� z2�P�7�W 

 
 ]*�^�577 D (�Hpz
� �z� f+
 �!��,� C� ���)� b�z. {�zA q�z.Z�*

����
� �=�)� ��! | �(�)�D 

2�^� 
�(�)� b�. 

(�Hp
� q�.Z� 

�>*�DT 12.9  11.9 

�U�V 12.4 14.5 

 

 z2���P� 8��* º��Tj� �7 � , Q���1��(�� k��J 'J
��1�(�� a&��	 k��J 8�* 0¦�@J ��U�^� %L���� ���	 , 

�>?���� �@���� Q��1��(�� "��T EF ±�| ���� �&2 ,–

C	��7 0D− , 0¦�@J k��J b7 ��K�L��� "��e�� 'J2 ,
 , 8� �T�B��%L����U�^� ���� , n.* �9hJ 6	L  %L��

 ,��T���� :;��� , ��1�(�� ���7 ��& }1)	 ;�>*�DZ�

�9hJ ��	�B*2 d�7�)* `���� `��AY2 W 'J º�Tj� 6hJ k��
 n�.* 0¦�@J ������ `>���B�� , L�h5�� �1�(��, `>���B�� 

, "�^� ��1�� �5 W 
F5  '�  GH1�� � Qu2��H�� 8?�� 8* ��2�� 

�>?>��Y Q�RSB* , Q�&2�@ 87 :CD�� EF ¹�)Y aB�� 
 a*��DZ� `>���B�� i�	 ������� O�L�B	 �(1Y�* �>?��Y

"�^� `>��B��2W  EF 0�U�Y ��& G�H1�� �5  '�h �|F2
v]�B.�� ±�YH1�� 8* ���?	 ��>A�� «'J uF � Q�K�L���2 �

J ��� \��* \��L2�  ���?�w �9hJ Q�*���* b7 z�;H�� 
 ���(B	 �>N6��� �*�DZ� 8* ��Z� n+�B�� k�� , \�A?72

"�^�2 ����� `>��B�� 8* 0h, nNx�w 8* �* 0h `��AY2 
6� k�AYLu� W 

TU�
� C��%�_:  

�* k�� , v]��BN 8�* GH1�� n.7 Q�eKJ , n�N¢@
s� 6	 Ê��: 

�  d���c� M���?	 �6B u� Ë& 8* �>?���� �@�A9� 01
 `>��B��2 �>	
�� dL�c2� ���	x	��e�Br�� , ��U�V2 ���·	 

R��DeB�� ���A��(h `������±���|2  v ���.�� zj��V 8��* 
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�>��K�L���, , k����K i��?��?�� �>e;���� Q���KL6��2 
 �>*�DZ� %L����J2 �U�^� %L����W 

�  b7 i?���� }�L�Y� RDeB�� �>?.Y Q�>��
K
8* �1�(�� =���e�B» 0?7 ÌL22 0¡�C* zjV W 

� k�;ABKu� M���?	 �6B u�, 8* n	 z�ABNu�2 
=�B)��b�7y� =�B)�� EF �>)1�� , n�>@ '��D� p5��� 

���Ky� ©�(	 ��A� 8* �  }��(��, Ã�C�.�� �>(rB��2 
�5>e.Y2 a]�;ABKu�W 

�  b7 }�a���22 v �.��  ±�5h , i�?����
 `~)�L�YF� i	 �&j��� c��	l?B��2 �N�AB��2 `���W 
�  }�%L���� b72 �>*�DZ� �U�^� ��T b7 

 ��>A�� k��K i	 ������ ���* , �1�(�� n*�AY �* ��+��?	
=�VJ2 d
@ ��>?B�� 8�* b�7J =�B)�* EF n�	 k�AYLj� 

d��P�2W 
C�A}��TU�
� :  

s� �* ��Z� GH1�� ©
A� 6h:  
� ������ }�BD� ��>�>�² �K�L�	 ��>A�� ����	�� �

�K�L��� �5  �~B�2�.Y aB�� ��	Ly� , L2��	 ±��| ��	L2
���	y� �5� �1�(�� m��>BK� , `����W 

� ��>?���� �@�A9�� z�� , =�VJ Q�K�L�	 ��>A�, 
��hJ �.>7 b7, ��>*�DT %L���* 8�*2 2 8�* ��U�V

�A)* �g@�� �2�T ®L�V =�VJ �>?>��Y Q�g@��W 
� , =���VJ ����H	2 Q���K�L�	 ����>A�� z���� 

�hJ �.>72 �>�7 4�eU2 Q���B)* b7 �>?���� �@�A9��W 
�  ��1�< ��NL�A* °AB)Y =�VJ Q�K�L�	 ��>A��

 Q�R�SB* , �.(�)���	 "��^� `>���B��2 ����� `>��B��
 Q��>�?7 0�9* �������	 ��(1Y�* =��VJ �>?��Y �>?>��Y

������ �HN ���u�2 ,`����,RDeB�� 8* �e�B» M��NJ2 W 
* * * 

�=)�QR 

 oe*1 :�!=�
� QR�=)�: 

�� �17 n< n��  ,�r	� W2004� W� =��� a?���� L�.B�� =�B)*
 ��>	���� ��D�?��	 a�*��P� 0�1& `>���B�� mj< 8* �.>7

�����)�� W�>)�e.��2 ����	
�� ������ ��� ,��>	
�� ��>�h ,
 ,8��H1�� ��*�+5 �1� ,83−117W  

-���2 ;8�?�J ,Q6>��72 ;�� 3�17 ,�1��(V ,d�&��.72 ;����F ,ie�
}���¡ ,¹)�>7 a�.	2 ;�c��T� W2012� W� }��Bh 0�>�²

 , '�Ly� , i>�K�Ky� O*�^�2 l	���� ie;�� ������
��>?���� ��@�A9�� Q�N�D* k�� W����� v>��^� ����KL ,

123 ,191−222W 
����17 ,p�>��K�1*J2 ;����17 ,�1��(^�� W2002� W� =�B)�*

�� 6h �>?���� �@�A9�� �>	
�� �>�h �1�< � �� ������ °;§
Q�>������2 � %�	�& '�(�)�� ��*�	–'6�7 �.(��K  W

 Q��K�L���2 ��H1�� �Y�*� �>N�)�N�� ������� ��)��K
,�>76B+u�2 17�4� ,243−273W 

0>�V ,¹e(;*� W1990� W� ��1�< ��.7 ��>?���� ��@�A9�� =�B)*
�B&j72 ����N�9�� ���T��� ���� , a?���� M�e�� ³�1�	 n

Q�RSB�� W ,��>	
�� ��>�h ,dL�C�.* R�¡ RB)�+�* ���KL
��*R�� ��*�+W 
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��Í ,a����� W2004� W� 8�* ��>N�9�� ��A�Z�	 ������ }Bh 0>�²
 `����� ¹�H.* k��� , '6�7 �.(�)�	 [��Ky� `>��B��

 ��>1��2 l?B��2 �N�AB��2�STSE�. R�¡ RB)�+�* ���KL 
 ,dL�C.*�>	
�� �>�h�*�+ ,%�	�& '�(�)�� �W 

�?� ,a.�L�1U� W2011� W� ��1�< ��.7 ��>?���� ��@�A9�� =�B)*
'�Ly��	 p�N�9�� z2y� :;�� , =�B)��� ±��| ��&j72

 l��K�B�� ie;���� k�����>e�� d����* , `~�>;��² 8��* 0��D	
 ���¶y� ��>?���� �@�A9�� Q�µ�*2 ,i>K�Ky� µ����2

�KL�?�� �>?���� �>@�A9�� Q�µ���2 D��� 0>�^� ��*�+ 
,��H1�� 6�1� ,173−194W 
�L��1* ,p�*�¦���� W2005� � ���1�< =��� ��>?���� ���@�A9�� =�B)�*

'6�7 �.(�)�	 ������ `>���B�� 8* -7 ��9�� :;�� W ����KL
%�	�& '�(�)�� ��*�+ ,�>	
�� �>�h ,dL�C.* R¡ RB)+�*W 

�?� ,s7� W2003� W������� O�L�Y2 �>?���� �>	
�� W ,'67 L��
�7�1(��2 l�c�B��2 -.�� dR)��W 

��*J ,a+���� W2002� W� `>���B�� %L��?	 ������ v �.* �>���@
mj�(�� =��� a?���� L�.B�� �>?.Y , a7�.;�� p�N�9��W 

 �>�h ,�>?���� �>	
�� ��´�� �>�?P� ,�>?���� �>	
�� ���
 ,O?w i7 ��*�+ ,�>	
��5�2� ,125−157W 

0>1N ,0¦@W� 1998� W� |��§�2 ��>?���� ��@�A9�� ��>?.Y Q��*�A*
 ������ `>��Y , L��A�������AN �K�L��W  ,����	
�� �����

 ,X��D�� ��*�+13�49� ,233−299W 
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�� dL�c2� W2001� W� `>��B�� ���(B� a.<��� ���AB��
'6�7 �.(�)	W ��>	
�� ��>N6��� ��>.<��� ��.��� ,�A)�* 

2 �@�A9��2������W 
`>��B��2 �>	
�� dL�c2� W2006� W� %L���?�� ��>?>g.B�� �H]j��

�� 0?��� 0>��2 �U�^� W�A)* :`>��B��2 �>	
�� dL�c2W 

 o��.�$ :QR�=)����R�� : 
Al-Mogee, A. (2002). The effectiveness of science 

curriculum in industrial secondary school in 

developing students'' scientific literacy (in Arabic). 

Science Education Journal, Egyptian Society for 

Science Education, 5(2), 125-157.  

Ambusaid, A. & Al-Zain, M. (2008). The Science 

Curriculum in Omani Schools: Past, Present and 

Future in R. Coll and N., Taylor (Eds.). Science 

Education in Context: International Examination of 

the Influence of context on Science Curricula 

Development and Implementation. Rotterdam, 

Sense Publishers: 85-97. 

Bakhsh, H. (2004). Scientific literacy level among sample 

of pre-university students at Kingdom of Saudi 

Arabia (in Arabic). Journal of Educational and 

Psychological Studies, Kingdom of Bahrain, 5(1), 

83-117. 

Baldi, S.; Jin, Y.; Green, P. & Herget, D. (2007). Highlights 

from PISA 2006: Performance of U.S. 15-Year-Old 

Students in Science and Mathematics Literacy in an 

International Context. NCES 2008-016. ERIC 

Education Reproductive Information System, 

ED499184. 

Bybee, R. (2008). Scientific Literacy, Environmental 

Issues, and PISA 2006: The 2008 Paul F-

Brandwein Lecture. Journal of Science Education 

and Technology, 17, 566–585. 

Chiappetta, E.L. & Fillman, D.A. (2009). Analysis of five high 

school biology textbooks used in the United States for 

inclusion of the nature of science. International 

Journal of Science Education, 29(15), 1847-1868.  

Chiappetta, E.L.; Fillman, D.A. & Sethna, G. H. (1991a). A 

method to quantity major themes of scientific 

literacy textbook. Journal of Research in Science 

Teaching, 28(8), 725. 

Chiappetta, E.L.; Fillman, D.A. & Sethna, G. H. (1991b). A 

quantitative analysis of high school chemistry 

textbook for scientific literacy themes and 

expository learning aids. Journal of Research in 

Science Teaching, 28(10), 939-951. 

Dani, D. (2009).Scientific literacy and purposes for 

teaching science: A case study of Lebanese Private 

School teachers. International Journal of 

Environmental & Science Education, 4(3), 289-299. 

Ebenezer, J & Haggert, S (1996). Becoming a Secondary 

School Science. New Jersey, Merrill. 

Fathel, N. (1998). The pillars of developing scientific 

literacy and decision making in science teaching 

(Critical Study) (in Arabic). The Educational 



�� ������	
�� ������ , ��26 ����� ,�1� ������ ,�2014��1435� � 

– 89 – 

Journal, Kuwait University, 13(49), 233-299. 

Khatayba A. & Ambusaidi, A. (2002).The level of scientific 

literacy as seen by Sultan Qaboos University (science 

education major) (in Arabic). Mu'tah Lil-Buhuth wad 

Dirasat: Humanities and Social Sciences Series 

(University of Mu'tah), 17(4), 243-273. 

Khatayba A., Olymat, A., Sherfeen, E., Anaqra, H., and 

Beni Issa, G. (2012). Content analysis of Jordanian 

fourth and fifth grade science textbooks in light of 

scientific literacy (in Arabic). Risalet Al-Khaleej Al-

Arabi, 133, 191-222. 

Kim, M. (2006). The Questions of Scientific Literacy and 

then Challenges for Contemporary Science 

Teaching: An Ecological Perspective. Unpublished 

Doctorate Thesis, University of Alberta. 

Mbajiorgu, N. (2003). Relationship between STS approach, 

scientific literacy, and achievement in biology. 

Science Education, 87, 31-37. 

Meichtry, Y. (1992). Using laboratory experiences to 

develop the scientific literacy of middle school 

students. School Science and Mathematics, 92(8), 

437-440. 

Millar, R (2005). Scientific literacy: can the school science 

curriculum deliver. In M. Claessens (Ed.), 

Communicating European Research, 143–148. 

Ministry of Education (2001). Basic Education in the 

Sultanate of Oman: The Theoretical Framework. 

Muscat, Ministry of Education.  

Mumba, F.; Chabalengula, V. & Hunter, W. (2006). 

Quantitative analysis of Zambian High school 

physics textbooks, syllabus and examination for 

scientific literacy themes. Journal of Baltic Science 

Education, 2(10), 70-76. 

National Research Council (1996). National Science 

Education Standards. Washington DC. National 

academy Press. 

OECD. (2007). PISA 2006, Science Competencies for 

Tomorrow’s World. Volume I: Analysis. Paris: OECD.  

Roberts, D. A. (2007). Scientific literacy/science literacy. 

In S. K. Abell & N. G. Lederman (Eds.), Handbook 

of Research on Science Education (pp. 729–780). 

Mahwah, NJ, Lawrence Erlbau. 

Sadler, T. D. (2009). Socioscientific issues in science 

education: labels, reasoning, and transfer. Cultural 

Studies of Science Education, 4(3), 697-703.  

Sbarini, M. (2001). The level of scientific literacy among 

first secondary school in Jordan and its relationship 

to their achievement level in physics for grades nine 

and ten, the family scientific indicators and school 

scientific indicators (in Arabic). Al-Khalil 

University Journal for Research, 6(1), 173-194. 

Soobard, R. & Rannikmäe, M. (2011). Assessing student’s 

level of scientific literacy using interdisciplinary 

scenarios. Science Educational International, 22(2), 

133-144. 

Trowbridge, L., Bybee, R & Powell, J (2000). Teaching 

Secondary School Science: Strategies for 

Developing Scientific Literacy. New Jersey, Merrill. 

UNESCO (1994). The Project 2000 Declaration. Paris, 

UNESCO. 

* * * 


