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1- Chinthaka Damith Balasooriya 
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2- Ramsden 1- Moor 
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2- Willson 
4- Mergendoller,Maxwell &  Bellisimo 
6- Watkins & akend 
8- Cowsoki & Taight 
10- Berkel, Nuy & Greeligs 
12- Gow & Kember 

1- Trigwell & Prosser 
3- Entwistel 
5- Newbel & Clark 
7- Dahlgren 
9- Kember & liong 
11- Thomas & Bain 
13- Spencer & Jordan 
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���� �����	
��
��� ����� ��������� ������� ��

����� � ����! "#,%�&'�(")*+ 

128

A�&"�
 ��4 %F �
 Mr��� �&
/4 ((� A54$]�4 L=�q J��0&�� _;������ u�� 
A�A" .� ����� O/�K� s��&�T/��%��(F ����� D//5� 1��4 �; �/� 1A 1��$[^ 

��� 1�P
��
-�Z/,K� ��H� �G3�� ��&=�� 1��4 �� �4�= u(��4 @6��. ��P��1�� 
��|�� ?�� �
 
�I�#�$
�
 %�
� #.�.���� u(��4 1����4�= %��(F O��"  A

��QP� �.A�(��4 �=$2060;df=1130) =χ2(��� �=�" �.A�(��4 �A"))NFI=0/90(@

�,/�V� �.A�(��4 �=�"](CFI=0/91) �.A�(��4 �4�= �=�"[(GFI=0/90) @
4 �4�= �=�"��(����A" O�A5� �.A\@(AGFI=0.99)�� ��
-��� D/	��/���QP

�����A��+(RMSEA=0.059)4A�
�.

%�
� �� �4�= ������b 1�G3F E���j t�&0� M�53�V� �
 �gG� f�� ����
���
6�� �
�
 )@k��( $^^#(.�; 1�G3F E���j �j�S Z/,K� �
(� A�
�4 M���� ����� :?�� 
�����<+^/^,����I� ?�� \$/^,��; ?�� [*/^,���I ?�� [+/^��'�� ?�� @
������ ++/^L�A��
�(F ?�� @+)/^?� �� �&�V�� ?�� @��K� )]/^?�� @
�R��K���; \[/^2R���� �� 6'/"���F ?�� @])/^1��K�A�q �� �"��	/3� ?�� 

\\/^,����
 ?�� \`/^,�/4 ?����� +$/^���W< ?�� �\[/^.

1�/.
�� 1��
�Y��� ����
���)�53�V� :( ����
��� e����4 ����
��� D��SBQ 

)@�	/41987b �@�	/4 �1987a  (6�� �A" �&=�� M��:9� u(�
�� -��R� E3�< �
 �.
4 �	/4�q (� A5�� ��4 D�A��� A�AP�����
��� �
 �R)a1970�b1970@1973@1976@
1978@1987(@SBQ ����
��� ?� �4 ��]$���( �� �; �3�����KV� @Z/�� e�/,

6/,��� ��� �(�A�� �� ��A�
�
 L��; @6��. .� 1��4 ���,� ��( D�� (� ?� ��e�/�
 @�� 

�? ?8 �'?�3�� )�

� ��  _ 78. i�A��  ! jIb

ZL8  ?!  _  ����8�< I.  ]5�?� D�?� ��� ���

@C �'���L� 9�!�� '�'( >.�.'?%� "?���� Y?3.  !

7_���� -b.�k8 )�

� �� &'��_�l'�'( ;.�8 .

2- Goodness of Fit 
3- Normed Fit Index 
4- Comperative Fit Index 
5- Adjusted Goodness of Fit 
6- Parsimony Goodness of Fit Index 
7- root mean square error of approximation 
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�	�
 e�/,���(6��. �R� �
 ��/	�� � 1����&�� %���� 6K� .D�� (� ��A; �� �

��e�/,��+���( L" �; 6"�
 
�I�  ��� ���� e�/,���/	�� � ��
��.��� 1����� �/ 

�� �(�A��6��. .%��(F %��� @%��(F D��]$���3�SPQ  L���� �
 �; 6�� {��5�
6�� �A" �
�G&�� %F (� �/� �j�S .@%��(F D�� �
 �� �4 �� 
�= Z���� %��/� ��
��(F 

� ?� �
  ������ e�/,��I�
 s� (��4� ���Y/3 1���A�; .����ze�/,� D�� �
 r�4 
%�
�A��
z ��� �4 r�4 Z���� 6�� �R� 
��� 1�� .

���� ?� �� �R� 
��� ����
���-��
��� #^^ (� 1�G� O/�Y� ����"��; 1�P
��

A�
��� .; 
�
 %�
� s��&�u(�� @����
��� ���C� ��� ��� �3��< O4�< ������; 1�G3F 1��

4 e�/,� �� 1��4 ��� 6�
A�
 .1�G3F u�� (� ����
��� D�� ������ D//5� 1��4
A" �
�G&�� ������; .M���� �; A�
�. OH�S ��( s��&� �A" ��P�� M����K� (� _�

(� A�
�4 :�KV� ��/	�� 93./�KV� 
����� @34.//	�� @Z/�� �� 76./Z/�� 
����� @
71./6�/,��� ��/	�� @��A�60./��A� 6/,��� 
����� �67./

A" �
�G&�� ���
&;� ����� O/�K� (� �A&4� �
 %��(F ����� D//5� 1��4 .������ O�/�K�
 1�� �; ���
&;�$++ ���� %���P
��
 (� �G� -Z/,K� ��H� (� A�54 @A�" ���P��\���4 

4 L=�q������ u�� @_;� O��� ��)A�&�"�
 ��4 %F �
 Mr��� �&
/4 �;(@J��0&��� 
A�A" .1�� ��4 �; �/� 1A/��� O��� O/�K�$)^ ���H� ������ 1�P
���
 @A�" ���P��

 4�= u(��4�=�� 1��4 �� ����� ����� �� ��&�6/,��� � �KV� @Z/�� 
�Y ��A���%�
 
(χ2=1582; df=776) 
�
#.�.������4 1������ u(����"  A��(F O� ��� �4�= %���

�(��4�� �.A���QP ��= $(χ" ��� �=�"�4 �A��.A�(��))NFI=0/95(" @���� �=� 
�.A��(��4 �A
�#(NNFI=0/95) �=��" ��,/�V� �.A��(��4 $(CFI=0/95) �
��� �

�A��� ��QP� D/	��/���)(RMSEA=0.068) A�
�4.

#� ]5�?�  8 �'�3�� )�

� ��  _ 78. i�A��  ! jIbI.����8�<  ??!  ?_ 

ZL8 D�?� ��� ���'�'( >@C �'���L� 9�!�� .-b.�8 �.'%� "���� Y3.  !

7_���� )�

� �� &'��_�l'�'( ;.�8 .

2- Goodness of Fit 
3- Normed Fit Index 
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���
���-D&=��� 1�/.
�� X/K� (� B��
� ���	
��
 1���. |���&I�]USCLES:e��/,� D��� 
�4�4 �I��D&=�� ��.A�
 ����� 
�54� �4 �; 1�/.
�� ����&I� ����. �X/�K� ����&I�

 � 6/��� 1�/.
����� @A�
�" �&=��� � 6�� �A���/���� �4 A�������	
���
 A���; �
�� A�; ?�; @A��
 Z/�V� ��.A�
 D��  �H� �4 �� 
�= u(��F A����= )@���/� #`++ .(

 ����4� �5��� ���
� �
 ��� ����
��� D&=�� 1�/.
�� X/K� (� B��
� �	�
 1� � ���.
�	�AY� �4 �C�F E/;�� )@�����#`*` @#``]1�3 � O4� @�
/� � ����� @���/� �[@#``)(

u(���F �
 �����. D&=�� M�,/,K� D/���� �a6��� �A�" ��/C� _��A�� )� ����/�
��/4��@#``) .( ����� � �
/� � ���/�)#``\ (����
���� D��)USCLES ( 1������4 ��

 e�/,� (� ��/;�� X/�K� (� B��
� ����
���� ���5� 
��= ����< �A�" �4�����&�� 1��
 D&=�� 1�/.
�� ��.CLES )
/� � ����� @���/��@#``# (2��5� O���5� ����
���� �)

QTI )(�/���� � D��;�4 @��4¦�]@#``# (��4 ��; ��&��. ����< �
�G&��� 
���� ����� @A���
�&=��A��.

����
 e�/,D&=�� 1�/.
�� X/K� (� B��
� ���	
 ?� ����&I� 1��. ����
���

�=u���. ��
)\6�� �3���(� M�Y/3 e�/,� �
 %���P
��
 �; �� 2,���� ��/=
=�� ��/�2G3�0)� �� ?� (������ s� (�� �� 
�= �R���� �:A��;.� ��I�s�� �
 M���

�� O/Y
� �� %��(F O; ���� O���r�4 ���� � A�
%�
� A��
zX/K� (� U�= B��
� 
6�� 1�/.
��.


� �Y� �; 6�� �A" �/C� ����
��� D�� (� OY" ���A�� �� �K/I�� X/K� ���  F 
6�� 
�I�� X/K� ��� 1�	�
 .�A�� �� �K/I�� ����
���
��� �
 ��r��� 1��S  F 

��S 2� 
�I�� ��� � e�
 e:; �
 %���P
��
 �<:� 
��� 1�/.
�� X/K� 1
6�� e�
 e:; 
�I�� X/K� 
��� �
 ��r��� .���
��� D��-@�3��� L" � �� 

2- Non-Normed Index 
4- Goodness of Fit 
6- University Social Constructivist Learning 
8- Wubbels, Brekelmans, & Hooymayer 

1- Normed Fit Index 
3- Comperative Fit Index 
5- levy 
7- Questionnaire on Teacher Interaction   
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�� 6��A� @��:; O��5� @����� �YG� @1
�� ������ �O��" �; 
��
 ���� e�/,� L"
� 6���S � �3A�� @1������
�".��R� 
��� ����
��)
�I�� OY"(�4?�;

u��A" �53�V� 1A/��� ����� O/�K� � ������ 1�� .@����
��� ������ ����4 1��4
#^^ � ��9 �4 �; ����"��; 1�P
��
 �G��" U�0&�� ��
���� @A�
�4 �A�����
�� ��
� ����
�; O/�Y�A.&������
��� �; 
�
 %�
� s�� �3��< O4�< ������; 1�G3F u(�� (� ��

A���
��=�4 e�/,� �� 1��4 .�(�A�� M���� �R� 
��� ����
��� 1��4 ������; 1�G3F 1��
(� 
�4:
�I�� ������@./77@
�I�� ����� �YG� �./786G. �@
�I�� 
��"� ./88 �

@
�I�� 1���� � 6��A�./85 @
�I�� �3A�� �./79@
�I�� 6���S �./78 O; �
@
�I�� %��(F /91..

A" �
�G&�� ���
&;� ����� O/�K� (� �A&4� �
 ��� %��(F ����� D//5� 1��4 .O/�K�
 1�� �; ���
&;� �����$++��
 (� �G� ���� %���P
-Z/,K� ��H� L" @A" ��P��

 O���)A�&"�
 ��4 %F �
 Mr��� �&
/4 �;(6G� (� A54 @u�� �4 L=�q ��4 
A�A" J��0&�� _;������ .� ����� O/�K� s��&�T%��(F ����� D//5� 1��4 �; �/� 1A/�

D&=�� 1�/.
�� X/K� (� B��
� ����&I� 1��.)
�I�� e:; ��� (1��$++ 
1�P
��
���� -Z/,K� ��H� G3�� L" ��&=�� 1��4 �� �4�= u(��4 @6��. ��P��-


�
 %�
� ����
��� ��H�.�.��� �.A�(��4 �4�= %��(F O��" @ A� u(��4 1��
�= ��QP�#;df=579) 1169 =χ2(�.A�(��4 �A" ��� �=�"$)NFI=0/92(�=�" @

�.A�(��4 �A
� ���)(NNFI=0/95) �,/�V� �.A�(��4 �=�"](CFI=0/96) �
�� -
�A��� ��QP� D/	��/���[(RMSEA=0.061) A�
�4.

1�/.
�� 1��A��/� � �
(�4 1��4 �
�G&�� 
��� ���4� :
��� 1�/.
�� A��/� ��Cq Z/,K� D�� �

D&"�
 e�/,� @���� e��
 (� %
�4 MQ3 e�/,� (� A������ �; 6��. ���< �53�V� 

2- Normed Fit Index 
4- Adjusted Goodness of Fit 
6- root mean square error of approximation  

1- Goodness of Fit 
3- Comperative Fit Index 
5- Parsimony Goodness of Fit Index 
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��/�K� 6��
/� � 6���� M�<�� �
 ���� �53�V� �4 �<:� e�/,� @���� u�	� .��
"�
 @���� e��
 (� %
�4 MQ3 ���� e�/,��4 �<:� � ���� u�	� D& ���� �53�V�

 %��(F (� 6���� M�<�� �
u�	�s��#,����� )#`*# (4 ���� e�
 
��� �
 ��
�4 ��;
A�A" .� e�/,���( 6
� O��" @��H� e�/,�+^�; �� 1AS �; 6��  ��� 

4 � �
�4 MQ3 ���� e��
 (� %���P
��
 ��� �(�A�� @A�&'� e��
 %F  ���

�/. .��
��(�� A�A" U�0&�� L���� D�� 1��4 �; ���/,� �� �� �R� 
��� 6�7� 1��A��/� A����

�� �R� �4 �;e:; �4 A��D&=�� 1�/.
�� X/K� 1���
 1�� �
 ����&I� 1��.
�(�A�� 
��� @A�"�4 ������A�
 ���< 1�/. .%��(F D�� (� �A" D//5� Mr���#[� ��

A�
�4 .e�/,���( �4 ��:���� 1���(�A�� 1��4 @���
 ���� (� ��/�K� 6��
/� 1�/.
����
��� �; ��:; %���P
��
A" �
�G&�� @A�A" O/�Y� %F �
 ��;Q� 1��.

�&�����

�S�� �
-�� A" �
�G&�� ������ ��'�� %�/��.� O/�K� (� ����(F ��� 1��4  �� 
1�/.
�� 1��
�Y��� �; ��C�)�53�V� (V4�� �
-/K� (� B��
� D/4 1�/.
�� X

D&=��?�� @����&I� 1��.�
(�4 � �YG� 1���� D//�� 1�/.
�� 1�� ���5� @A��;

�" .?�� D/4 X4���  �� ��S�� �
�
(�4 �4 1�/.
�� X/K� (� B��
� � �YG� 1�� 1��

" �A/P�� 1�/.
����A�/.
�� 
�Y��� ��
 ��S�� �
 � A�Z/�� 1�)�53�V� (�53�V� �4
A" �
���� .� 1��44 �A" 
��A��&���/� � �A" 
��A��&�� %�/��.� E��j �	3� �
 ��

� �� A�F 6�
T
�" �
�
 %�
� %F �3��&S� M��/N.

&4� �
��� �A�I �
 �; ��9 %��� ��(  �A��� �4 ���/�&� 2/�/4��/��� %����
 �; �
" �&��. �R� �
 �/j����A� 
��� A���A�A" O/�K .�4&4� �
 �; 1��9�?�� �A 1�� �YG�

D&=�� 1�/.
�� X/K� (� B��
� �����&I� 1��.)
�I�� (�4 Z/�� 
�Y��� _m� �
1�/.
��)�53�V� (A�A" 
��� O/�K� �4.

1- test of science related attitude 
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����"  �AI)#(%�/��.� O/�K� �4 �A" 
��� 1���/�&� 

�
��� 1���/�&�  A�
1�/.
�� X/K� (� B��
�)
�I��(|�� �YG� ?�� @#�YG� ?�� @$6/'�I @1

Z/�� 1�/.
�� 
�Y��� 2

�&'4�� �/�&� :��A��/�(b) 

�� ��(  �AI �
�.���  �� �A< �
 �&<� �; 2/�/4 X/K� (� B��
� � 1
�� 1��
D&=�� 1�/.
���� O/�K� 
��� ����&I� 1��.A��/� �4 %F ������ � A��" 1�/.
�� 1��

�� �A/P�� 
�" 1�/.
�� ?�� ��5� ���/�&� D�� �; �'������ %��/�)�YG� (�
�� D//�� 1�/.
�� 1��A��/� (� 6/'�I�4 �4��4 @A�; 0/41 �; 1A54 �A< �
 �; 6��

1�/.
�� 1��
�Y��� )�53�V� (�� O/�K� 
����� D//�� �; �'������ %��/� @A��" 
�"
�4 0/54�� L������ �/N�� |�j�� D�� �; @A4����&Y��� �/�.
�� 1��
��%�
� �� 1�/
��A�
.

����"  �AI)$( A� �H:=��

D/�0� ��/5� 1�V= Adjusted R 
Square R��QP� R A� 

18.32115 .410.418.647(a) 1
16.14323 .542.550.742(b) 2

L/���/4 �A��;(a) :D&=�� 1�/.
�� X/K� (� B��
� |�� �YG� ?�� @����&I� 1��.1@?�� �YG�
 |��26/'�I @.
L/���/4 �A��;(b) :D&=�� 1�/.
�� X/K� (� B��
� |�� �YG� ?�� @����&I� 1��.1�YG� ?�� @
|��2Z/�� 1�/.
�� 
�Y��� � 6/'�I @.

��5� M��N� 1��4 A� M��N� 1��
��5� %��/� � �
�; �
�G&�� ���F (� �� �� %F 1��

�A/P�� %�
� ��(  �AI �; 2������5�  A� �
 �� �; A�
�
�4 ��
A��.
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����"  �AI))(_������ O/�K� 

��5�1��
 FM���QP� D/	��/� 1
�(F �I�
 M���QP� |��P�  A� 
.000(a) 48.883 16408.418 465633.673 %�/��.� 1

335.664 272 91300.733 �A���/<�4 
276 156934.406 O; 

.000(b) 66.239 17262.153 586310.764 %�/��.� 2
260.604 271 70623.642 O; �A���/<�4 

276 156934.406 

L/���/4 �A��;(a) :D&=�� 1�/.
�� X/K� (� B��
� |�� �YG� ?�� @����&I� 1��.#�YG� ?�� @
|��$6/'�I @.
L/���/4 �A��;(b) :D&=�� 1�/.
�� X/K� (� B��
�� ?�� @����&I� 1��. |�� �YG#�YG� ?�� @
|��$Z/�� 1�/.
�� 
�Y��� � 6/'�I @.

�&'4�� �/�&� :��A��/� 

���I 2C� ��(  �AI �
�G3�� (� ��A; �� ���/�&� 1���.��� 1�� @1
�� 1��
����&I� 1��. D&=�� 1�/.
�� X/K� (� B��
�)
�I�� (1�/.
�� 1��
�Y��� �

)�53�V� (��5� ��� %��� �4 �� �C�F 1��
�� O/�K� �4 %�"
��� E/�2/�/4.D�� �4
�� E/���6�� �&"�
 1�&
/4 �N� O��� ��A; �; 2/�/�4 2/���� .

����"  �AI)](E���j 

 A� E��j
��A��&���/� E��j�
��A��&� tSig. 
10.654 7.626 1.397.164

.051 .045.0521.128.260

.752 .112.8996.740.000
-.319 .144-.293 -2.2050.028
-3.474 2.404-.067 -1.4450.150

 A�1Constant 
X/K� (� B��
�

 1�/.
��)
�I��(
|�� �YG� ?��1
|�� �YG� ?��2

6/'�I 10.560 6.7201.571 0/117
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 �AI -��
�)](
 A�2Constant 

1�/.
�� X/K� (� B��
�
)
�I��(

|�� �YG� ?��1
?�� |�� �YG� 2

6/'�I 
Z/�� 1�/.
�� 
�Y��� 

.038 .040 .039 .955 0.34
0

�&'4�� �/�� :��A��/� 

�
�
 6��C� �
�� %�
� ��(  �AI 1���.��� (� �&<� �; A��
1�� (� B��
� � 1
��
D&=�� 1�/.
�� X/K��4 ����&I� 1��.L/� %������ �
�G&�� D/4�� @
�" %���

�P��/� L,��� 1�.A�
 �� 1�/.
�� 1��
�Y� .

����"  �AI)[(Z/�� 1�/.
�� 
�Y��� �/�&� 

ollinearity 
Statistics 

 A� 

Tolerance Partial 
Correlation 

Sig. TBeta In 

.470 .478 .000 8.966 .533(a) 1��
�Y��� 1�/.
�� Z/�� 1

aL/� ��/4�A��; A� �
 �� :|�� �YG� ?��#�YG� ?�� |��$,1�/.
�� X/K� (� B��
� @6/'�I
D&=�� ����&I� 1��.)
�I��(�b�&'4�� �/�&� :A��/� 

�S�� �
-6��. ���< ����4 
��� |�j�� D�� @�/'� O/�K� 1�	3� E3�< �
 1A54 
�G3�� D/4 A�q�� �; ¥�/�&� 1��»D&=�� 1�/.
�� X/K� (� B��
�����&I� 1��.«

)A���� :�� @1
�� ������ � �3A�� @1���� �� 6��A� @��:; O��5� @����� 1�/.

6���S (�G3�� �4 @
��
 
�I� ������ 1�/.
�� 1��A��/� � 1�/.
�� 
�Y��� ¥�/�&� 1��

� �.��� ������ 1
��5� 
���
�I� ��»� ?���.
��1�/)�YG�(«�� E���� A����
O/C'�A��;zA"�4 ������ D�� .�4�� �������. �P/&� %���?�� 
�I� �; 6� 1��

D&=�� 1�/.
�� X/K� �
 %��/.��� ¥E���� 1�/.
�� 6�� DY�� @����&I� 1��.



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

����� � ����! "#,%�&'�(")*+ 

136

1�/.
�� 
�Y��� i�0��)�53�V� (�&"�
  ���
 �4 �� 6�7� 1��A��/� D/���� � Z/��
A"�4 .�� e��� D�� �41�/.
�� X/K� (� B��
� D/4 ������ �
 6G. %���
�Y��� @1��

 1�/.
��)3�V��5(/� ��� @��A���?�� �V��� 1�/.
�� 1������� �
 � A��"��F �����C
�� �/N��A���Q. .��� ��R�� �4%(� @����(F X/K� D/4 �/'� 
��A��&�� %�/��.� 1��

D&=�� 1�/.
������&I� 1��.)
�I��(?�� @1�/.
�� 1��)�YG�(�4 Z/�� 
�Y��� @
�A" D//5� 1�/.
�� 1��A��/� � 1�/.
����5� %��(F _m� �%(� 1��
  A� O; � ��

�� D//5�A��".

����" ��
��� ))(1�	3� D&=�� 1�/.
�� X/K� �9����� ����&I� 1��.)
�I�� (?�� �4 1�/.
�� 1��
)�YG�(1�/.
�� 1��
�Y��� @)�53�V� (1�/.
�� 1��A��/� �

�.���O��"  A� u(��4 1���= ��QP� �.A�(��4 �4�= %��(F #7.77;P=0.051) 
 =χ2("�� �=��" ����.A�(��4 �A$)NFI=0.86(" @�� ��� �=���(��4 �A
��.A)

g.��.I.

K�
� 

��h�� 

ZL8

 D�� �H]�

�

��3��H 

T�*U 

� &�I�!

���'���< 

���,��3 

�H]� ZL8

 D���

0.23 0.13 

./05 

0/05 
0/05 

0.12 

0.22 
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(NNFI=0/65)@�,/�V� �.A�(��4 �=�"](CFI=0/90)�.A�(��4 �4�= �=�"[

(GFI=0/99)O�A5� �.A�(��4 �4�= �=�" @�A"\(AGFI=0.94)" @��4�= �=�
�AS u(��4O<(PGFI=0.20) �
�-���A��� ��QP� D/	��/��+(RMSEA=0.077) 

� 
���  A� %
�4 �A�(��4T�� ���< A/�
�/..

�
�
 �4 �I���4 1�/.
�� X/K� (� B��
� D/4 
��A��&�� %�/��.� %(� ��� 1��
D&=��1�/.
�� A��/� �4 ����&I� 1��.(β=0/12) �4 �I�� �4 �;(P<0/05) ��5� ��

6�� .(�|�� ?�� � 1�/.
�� X/K� (� B��
� D/4 
��A��&�� %�/��.� %#(β=0/23) 

 �4 �I�� �4 �;(P<0/05) ��5� �/'� � X/K� (� B��
� D/4 %�/��.� %(� �6�� ��

 |�� ?��$(β=0/05)�4 �I�� �4 �;(P>0/05) ��5� �/'�6'/� ��
 .%�/��.� %(�

 D/4Z/�� 
�Y��� �4 X/K� (� B��
� (β=0/05) �4 �I���4 �; (P>0/05) �/'�
��5� |�� ?�� D/4 %�/��.� %(� D/���� @6'/� ��
#Z/�� 
�Y��� �4 (β=0/13) 

�4 �I�� �4 �;(P<0/05) ��5� �/'� A��/� �4 Z/�� 
�Y��� %�/��.� %(� 6�� ��

(β=0/22) �4 �I�� �4 �;(P<0/05) ��5� �/'� 6�� ��
 .

�
�
�
�
 %�
� ����.� %(� �; A��� (� B��
� 2/,&'� �/'� %�/�.
�� X/K�1�/
&=���D�&I� 1��.����)��
�I� (� �4�/.
�� 1��A��/�� 1����56�� ��
 .�/'�
/��|�� ?�� �4 1�/.
�� X/K� (� B��
� D/4 2/,&'�$� Z/�� 1�/.
�� 
�Y��� @

��5� AS �4 1�/.
�� 1��A��/���� 1��
A�� .; 1�	�
 2/,&'��/� �/'� @��� (� �
|�� ?��#.
�� 
�Y��� @��� 1�/.
�� 1��A��/� � Z/�� 1�/��5� AS �4 @
�Q. 1��


��A�� .� ?�� �N� 1�	/P��/� E/��� D�� �4�|�#���� �
 �� �D/4 ��.
�� X/K� �1�/
�� 1�/.
�� 1��A��/� � 1�/.
�� 1��
�Y��� @
�I��2/�/�4.

2- normed fit index 
4- comperative fit index 
6- parsimony goodness of fit index 

1- goodness of fit 
3- Non-normed index 
5- adjusted googness of fit 
7- root mnean square Error of approximation 
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�K4�P/&� �l�/. 

��4�
 �; 1��/'4 M�,/,K� �
z|�j�� D�� �4 ���� �4 @�A" ��P�� �
4 1����&�� ��
�� 
��"�P/&� @�� ?� (� t�&0� 1����&�� �; �&�� �-X/K� �/N�� 1�� (� � M��G&� 1��

P/&� @�	�
-6�� 
���� 1
�� 1�� M��G� .�� |�j�� D��V/S �
 A����-��&�� 
A"�4 6��
 �/� t�&0� 1�/.
�� 1��
�Y��� i�0�� � �
4 1�/.
�� .�4�	�
 M����

&� 1�/.
�� 1�� X/K� �
 M��G&� %��/.���
�Y��� @M��G 1��4 ���.���. 1�/.
�� 1��
�� i�0�� 1�/.
��A��;.

�A/�/� X���" �/N�� 6K� @
���� ¥1�/.
���� ��G�� 1� �4 �P�� 6��C� �
 �; A&��
�� �C�F �
 ����//��
�" .�4 �� 
�= ��= �/N�� ?��� � 
��
 ����G&� �H��� �W� D��

�� %FA���Q..4 @X���" D�� �H��� (� �Y� � ��/�( @%�,,K� �	�
 � �	/4 
�,&�� �
1�/.
�� X/K��� �G�� 1�N�� L,� @�C�F 1�/.
�� �
 �; 6�A�; )@�	/4 #`+^ ��	/4 �

%�'�/Y�� � A3��I�&/�#@#``#@�����4 �@����� �;��� � M�
3�$@#``*D��.�� �a
��'� �
 ��k��)@#``)�/� ��r�P]@#``+ .(� �4���� D/�� e���. %����G���'b 6
� �b��4�P|��&� 1��1��X/K� �
 E���� 1�� @A���
 1�� _��" �; 1
���� �4 6�'�

� D/�q �4 
��=�4�X/K� �� ������&"�A.
�� �
 @A���"� @
�= 1�/��A�F��b ��0�1�

�4 A����= .� �4 6���� �4T�� @%��/.��� 1�/.
�� �4 �"(��F X/K� �/N �; 6G. %���

e:; ������"���X/K� @1�/.
�� 1��4 �; �E���� 1�� �&"�
 6/��� @A���
 1��
)@����� $^^$ (�u�� (� �Y� ������ X/K� �//�� @�&C4 1�/.
�� 1��4 ��=�A� 1��

/.
���6�� �
�4 1� )@%
���� #``* .(� �
��&��� 1��4 �/j��4 1��D�� �
 �A�F 6�
 
�� �/j���� �; 
�; ���"� �	/4 D0� �4 %���6G.  �H� e����4 �; 1�/.
�� X/K� 
D&=��" ��4 ����&I� ����.�� 1�/.
�� X/K� @A"�4 �A�e:; 1��4 �����1��e�
 

��� %���P
��
 �; D�� 1��4 � 6������� i�0�� 1�/.
�� �4 Z/�� 
�Y��; 6�� �(r @A� 

2- Busato,  Prins, Elshout & Hamaker 
4- Tynjala 

1- Biggs, Fitzgerald,& Atkinson 
3- Ferguson-Hessler,de Jong 
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D&=�� 1�/.
�� X/K�A"�4 ������..

.
�� �4 �N�� O���� �	�
 (��/.��� 1�/�G§3�� @%��-�������� � ��,3�4 1���
���� M��G&
 1�/.
�� 1��4�6�.%�'�� ��9 �4 @%�'g� 1�� 6/5<�� �
 �� �� 
�� ����G&� � @A��/.

2C� A��"/3
 D���f�� %F O1�/.
�� M��G&� 1��)�Y�(A"�4 �C�F .f�� D�� ��
�� D//5�@MA� �q @6/5<�� f� �4 
��=�4 �
 �b A��b %��/� �q �4 � �/q �q �4
A��b �I�� .f��@�����4 (� E;�� 1�/.
�� 1�� L���. � ��
�,&�� 6�� ������&�� � ��

�� ��b �4 
���� �b6/5<�� �
 �� A��4.���. 1��A�(���/4 �&
/4 @1�/.
�� %� .@D���4��4
?3��  �� 
�,&�� �4#)#``[ (f���� �� 1�/.
�� 1���/I�� %���A��bz(� 1��/'4 

M��G�6'��
 
���� 1�/.
�� �
 1
�� 1�� .

Z/�� 
�Y��� ��F �; 6��. ���< ����4 
��� |�j�� D�� @6'0� �j�S L���� �

 1�/.
�� �4)�53�V�(%���P
��
�P��/� L,� �.��� D/4 �� (� B��
� @1
�� 1��

D&=�� 1�/.
�� X/K�����&I� 1��. )
�I�� (�� �G�� 1�/.
�� 1��A��/� ��A��;
 %��/� �� A" �
�G&�� ������ ��'�� %�/��.� O/�K� (� ����(F ��� D�� 1��4

�.��� ¥�/�&� 1��Q.�N�D&=�� 1�/.
�� X/K� (� ¥B��
� ¥�/�&� @1
�� 1�� 1��.
A��" �0
� 1�/.
�� 1��A��/� �4 1�/.
�� 1��
�Y��� � ����&I� .�S�� �
-

�.��� @O/�K� 6'0�� 1���� (� B��
� @1
���S�� �
 � 1�/.
�� X/K-��
 
A�A" �
���� %F �4 1�/.
�� 1��
�Y��� .�; A�
�
 %�
� s��&� @6'0� ��. �
 �&<�

�.���1�/.
�� ?�� � 6/'�I ��5� @1
�� 1��)�YG� (X/K� (� B��
� ����� �4
� O/�K� 
��� 1�/.
����/� �4 �C�F ������ � A��"�.
�� 1��A������< LP�� 
��� 1�/

���� D//�� ���/�&� D�� �; �'������ %��/� @
�/.��5� @A��; ��
 ��. �
 � 6�� ��

/.
�� 1��
�Y��� �;�1�)�53�V� (K� �4�� 
��� O/������� %��/� @
�" D//�� �; �'��

����4 
�"��5� ��9� L����� 1��
��A4�� .j�� D�� �;�� �/N��� @|����� �/�&�1��
�Y 

1- Woolfolk 
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�P��/� � 1�/.
���.��� D/4 ������ �
 �� %F 1�. X/K� (� B��
� � 1
�� 1��
D&=�� 1�/.
���� %�
� �� 1�/.
�� 1��A��/� �4 ����&I� 1��.A�
 .S s��&� (� �;�

�4 1�/.
�� �4 Z/�� 
�Y��� D&"�
 �; A�&'� %F��5� ��9� 1��
T(� B��
� �/N
�
(�4 �4 �� 1�/.
�� ?�� � 1�/.
�� X/K��� r�4 1�/.
�� 1��A��4.

����(F ��� 
��� |�j�� D�� � A" ��P�� �/'� O/�K�  A� E3�< �
 1A54 1��
�G3�� D/4 A�q�� �; 6��. ���< ����4�&� 1�� ¥�/»1�/.
�� X/K� (� B��
�

D&=������&I� 1��.«)A���� :1
�� ����������� 1�/.
�� @��:; O��5� @�� 6��A� @
6���S � �3A�� @1���� (�G3�� �4 1��A��/� �� �
(�4 � 1�/.
�� 
�Y��� ¥�/�&� 1��

 1
�� �.��� 
�I� ��� @
��
 
�I� ������ 1�/.
��»1�/.
�� ?��)�YG�(«��@E��
��A��; O/C'� A����zA"�4 ������ D�� .�
�
 X��� �j�� D/�qA" A/��� �� .1��9 �4

�
�
 �;D&=�� 1�/.
�� X/K� (� B��
� 2/,&'��/� �N� �; A�
�
 %�
� �� 1��.
 |�� ?�� Z��9 (� �; @1�/.
�� 1��A��/� �4 ����&I�#Z/�� 1�/.
�� 
�Y��� �

����/,&'��/� �/'� (� @
�Q̈. ?�� (� �; #�� Z/�� 1�/.
�� 
�Y��� �@
�Q̈.

��
 
�I� M��G� .|�� ?�� (� �; 1�/'� �; 1��9 �4#����5� 
�Q.�� ��

�" .

��� s��&� @E/��� D�� �4��5� � ����(F%(� 1��
 D/4 ������ �
 �; ���/��.� 1��
D&=�� 1�/.
�� X/K�����&I� 1��. )
�I��(?�� @1�/.
�� 1��)�YG�(
�Y��� @

�/j�� @A�A�F 6�A4 1�/.
�� 1��A��/� � Z/�� 1�/.
��A�
�; A/��� �� �� .

�&��� (� B��
� D/4 ������ �; A�
�
 %�
� �/'� O/�K�  A� E3�< �
 D/���� ��
�
(�4 � 1�/.
�� X/K���5� Z/�� 1�/.
�� 
�Y��� Z��9 (� 1�/.
�� 1�� @6'/� ��


'� Z��9 (� �; ����( ��� ?�� �/#�
(�4 � 1�/.
�� �4 Z/�� 
�Y��� �4 1�/.
�� 1��
�� �R� �
 ��/'� @2��/.�1��A��/� �� �
(�4 � 1�/.
�� X/K� (� B��
� D/4 1��
��5� 1�/.
���� ��
A��" .
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6�
�
AK� M�
�C�
/� � �� 

���I  A� ?� E3�< �
 �j�S L����)�	/4  A� (L���� ?� O; �
 ��� @�A" �����
�; %�Y�� � 
�" ��P�� �
���(F M��H �4 �,/,K� D/�q �.� @6�� �	&'��� |�� (� �

6�
�/�&� 1��;2YK� s��&� � �A" ���5� ���/�&� D/4 �§�� �N� @A"�4 2���� ���4 1�� -
A�F A���= 6�
 .

�� �A" 
��  A� �
 �4 X,� �j�S L���� �; A�
 �� ����&� 1���/�&� %���]
��C�F 
�� 
�; �I���� �R� �4 �Q3 @6�� �1���/�&� 1�� �4 Z/,K� ��P�� �; A��

A�����/4  A� ���&�� �4 A���&4 @�	�
 .

�3�,� -/3�� -0'� 6����
 ~����:#[/^[/*+
�3�,� ���C� -0'� 6����
 ~���� :#)/^+/*+

�3�,� u��Q� ~����:^]/^`/*+



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

����� � ����! "#,%�&'�(")*+ 

142

�4��� References 

D�A3�:� @1���
��&������ @1��'= ��;�)#)*^.(?���YG� 1��.%��C� .M���
&��
���
.

1�=�j��:� 
��� )#)*^.(u�� L���� 1���&/4�� ���� �
 .6�� .

��� @��r
�D'S @���Y'�� ��� �D��(A�K� @���I )#)*\.(K�  ��/3����1�:1������
%��4��;.%��C� .%������� .

��� @t/� ��;�)#)*\.(u(��F � 1�/.
�� ����
���� D��� �"���� ����
���� .%��C� .
%���
 M���
&��.

���( @A����.e��� @%�.�(�4�@1(�PS �C3� )#)+\.(u��1��&�� ���� �
 Z/,K� 1�� .
%��C�.��.F M���
&��.

��� @t/���;� )#)+[.(/C� u��-L���� ���� .��:�� 
�(F ��	
��
 M���
&��,AS�� 
D�
�� .

A/�� @1�Y"�D���� @���A; ����( @�����
��
 .���i �&���A�
�= ���R� 1��Q�
�4��;
6/5<�� �
 �����&��?/�
�;F 1�� :?�� D/4 �V4�� ����4 ���4 O��� s�� � �YG� 1��

6/�0".%��C� 2�5� 6/4�� ��	
��
 ) .p�q  �S �
.(

A/�F @1�Y"�D���� @���A; �� �3� @
�(�� ....����( @�����
��
 .?�� ��F �4 �YG� 1��
�
��
 �V4�� %���P
��
 ��/�K� 6��
/� �4 1�/.
�� 1��
�Y��� 2�5� 6/4�� ��	
��


%��C�) .p�q  �S �
 .( 

Bernardo, A.B. I.et all (2002). Thinking Styles and Academic Achievement 
Among Filopino Students. The Journal of Genetic Psychology, 163(2), 
149-163. 

Biggs, J. (1993a). From Theory to Practice: A Cognitive Systems Approach.
Higher Education Research and Development, 12(1), 73-85.  



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

� ���� � ����! "#,%�&'�(")*+  

143

Busato, V.V., Prins, F.J., Elshout, J.J. and Hamaker, C. (1998). ‘Learning 
Styles: A Cross- Sectional and Longitudinal Study in Higher Education’, 
British Journal of Educational Psychology 63, 3–19. 

Biggs, J., Fitzgerald, D., & Atkinson, S.M. (1971). Convergent and divergent 
Abilities in Children and Teachers’ Ratings of Competence and Certain 
Classroom Behaviours. British Journal of Educational Psychology, 
41(3), 277-286.  

Ferguson-Hessler, M.G.M., de Jong, T. (1993). Probleemoplossen, Leren en 
Onderwijzen in Exacte Vakken: Een Voorbeeld Uit de Natuurkunde. 
Tijdschrift Voor Onderwijsresearch, 18, 149-162. 

Fisher, D.L. & Fraser, B.J. (1981). Validity and Yse of My Class Inventory. 
Science Education, 65, 145-156.  

Fisher, D.L. & Parkinson, C.A. (1998). Improving Nursing Education 
Classroom Environments. Journal of Nursing Education, 37(5), 232-239.  

Fisher, D.L., & Fraser, B.J. (1983). Use of Work Environment Scale (WES) to 
Assess Science Teachers' Perceptions of School Environment. European 
Journal of Science Education, 5, 231-233. 

Fraser, B.J. & Treagust, D.F. (1986). Validity and Use of an Instrument for 
Assessing Classroom Psychosocial Environment At Universities and 
Colleges. Higher Education, 15, 37-57. – 112. 

Fraser, B.J. (1998). Science Learning Environments: Assessment, Effects and 
Determinants. In B.J. Fraser & K.G. Tobin (Eds.), International  
handbook of Science Education (Vol. 1, pp. 527-561). Dortrecht: Kluwer 
Publishers. 

Fraser, B.J. (2000). Improving research on learning environments through 
international cooperation. Keynote address presented at the Second 
Conference on Science, Mathematics and Technology Education, 
Taiwan, January 2000.   

Fraser, B.J. (1989). Twenty Years on Classroom Environment Work: 
Progress and Prospect. Journal of Curriculum Studies, 21, 307-327. 

Gow, L. & Kember, D. (1990). Does Higher Education Promote Independent 
Learning? Higher Education, 19, 307-322.  



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

����� � ����! "#,%�&'�(")*+ 

144

Gow, L. & Kember, D. (1993). Conceptions of Teaching and Their Relation 
to Student Learning. British Journal of Educational Psychology, 63, 20-
33.  

Kember, D., & Gow, L. (1994). Orientations to Teaching and Their Effect on 
the Quality of Student Learning. Journal of Higher Education, 65, 59- 74. 

Kember, D., & Leung, D.Y.P. (1998a). Influences Upon Students’ 
Perceptions of Workload. Educational Psychology, 18, 293-308. 

McRobbie, C.J., Roth, W.M., & Lucus, K.B. (1997). Multiple Learning 
Environments in A Physics Classroom. International Journal of 
Educational Research, 27, 333-342. 

Mergendoller, J.R., Maxwell, N.L. & Bellisimo, Y. (2000). Comparing 
Problem-based Learning and Traditional Instruction in High School 
Economics. Journal of Educational Research, 93, 374-382.  

Moos, R.H. & Trickett, E.J. (1974). Classroom Environment Scale manual.
Palo Alto, CA: Consulting Psychologists Press. 

Newble, D.I., & Clark, R. (1986). The approaches to learning of students in a 
Traditional and An Innovative Problem-based Medical School. Medical  
Education, 20, 267-273. 

Postiglione & Zhang, L.F., (2001). Thinking Styles, Self-esteem, and 
Socioeconomic Status. Personality and Individual Differences, 31, 1333-
1346. 

Ramsden, P. (1991). A Performance Indicator of Teaching Quality in Higher  
Education: The Course Experience Questionnaire. Studies in Higher 
Education, 16, 129-150. 

Ramsden, P., and Entwistle, N.J. (1981) 'Effects of Academic Departments on 
Students Approaches to Studying', British Journal of Educational 
Psychology, 51: 368-83.  

Spencer, J. & Jordan, R. (1999). Learner Centred Approaches in Medical 
Education. British Medical Journal, 318, 1280-1283.  

Sternberg, R.J. (1994). Mental Self-government: A Theory of Intellectual 
Styles and Their Development. Human Development, 31, 197-224.  



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

� ���� � ����! "#,%�&'�(")*+  

145

Sternberg, R.J. , & Grigorenko, E.L.  (1997). Styles of Thinking, Abilities, 
and Academic Performance. Exceptional Children Education, 63, 295-
312. Personality and Individual Differences, 26, 129-140. 

Sternberg, R.J., & Wagner, R.K. (1992). Thinking Styles Inventory. 
Unpublished Test, Yale University. 

Taylor, P.C., Fisher, D. & Fraser, B. (1996). A Questionnaire for Monitoring 
Ssocial Constructivist Reform in University Teaching. Paper Presented at 
the Annual. 

Taylor, P.C., Fraser, B.J. & Fisher, D.L. (1997). Monitoring Constructivist 
Classroom Learning Environments. International Journal of Educational 
Research, 27, 293-302. 

Taylor, P., & Fraser, B. (1991, April). CLES: An Instrument for Assessing 
Constructivist Lea~ Environments. A Paper Presented at the Annual 
Meeting of the National Association for Research in Science Teaching 

Thomas, P.R. & Bain, J.D. (1982). Consistency in Learning Strategies. 
Higher Education, 11, 249-259.  

Tobin, K. (ed.) (1993). The Practice of Constructivism in Science Education. 
Washington, DC: Association for the Advancement of Science (AAAS) 
Press. 

Trigwell, K., & Prosser, M. (1991). Improving the Quality of Student 
Learning: The Influence of Learning Context and Student Approaches to 
Learning On Learning Outcomes. Higher Education, 22, 251-266. 

Tynjala, P. (1997). Developing Education Students’ Conceptions of the 
Learning Process In Different Learning Environments. Learning and 
Instruction, 7(3), 277-292.  

Watkins, D. & Akande, A. (1994). Approaches to Learning of Nigerian 
Secondary School Children: Emic and Etic Perspectives. International 
Journal of Psychology, 29(2), 165182.  

Wilson, K.L., Lizzio, A. & Ramsden, P. (1997). The Development, 
Validation and Application of the Course Experience Questionnaire. 
Studies in Higher Education, 22(1), 33-53.  



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

����� � ����! "#,%�&'�(")*+ 

146

Wilson, K.L., Smart, R.M., & Watson, R.J. (1996). Gender Differences in  
Approaches to Learning in First Year Psychology Students. British 
Journal of Educational Psychology, 66, 59-71. 

Woolfolk, A. (1995). Educational Psychology (6th ed.). Boston, MA: Allyn 
& Bacon (648 pp.). 

Wubbels, T., Brekelmans, M. & Hooymayers, H. (1991). Interpersonal 
Teacher Behaviour in the Classroom. In B. 

 


