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Abstract: This study aimed to identify the reasons for the decline of students’ results in the test (PISA 2018) for the subject: 
Mathematics from the perspective of teachers and school leaders in Riyadh, Kingdom of Saudi Arabia (KSA). Also, it aimed to detect the 
difference in the responses of the research sample according to some variables. This study used a descriptive survey method with a 
questionnaire as the data-gathering tool. The sample consisted of (20) teachers of mathematics, and (20) school leaders representing the 
entire community of mathematics teachers in the test sample schools in Riyadh. The results showed that all themes of the reasons for the low 
results of the students of KSA in the test (PISA 2018) for the subject: Mathematics was high except for the theme related to the student from 
the teachers' point of view was very high. There was no statistically significant difference between the averages of the responses of the study 
sample in determining the reasons for the low results of the students of KSA in the test (PISA 2018) according to the variables (current work, 
gender) in all themes and as a whole, and according to the variable of the educational qualification in the themes of: (the student, curriculum, 
learning environment). There was a statistically significant difference between the averages of the responses of the study sample in 
determining the reasons for the low results of the students of the KSA in the test (PISA 2018) according to the variable of the educational 
qualification in the theme of the teacher and in the overall degree of the reasons for the benefit of the sample members with master degrees.  

Key Words: International Examinations - International Student Assessment Program - Mathematical Achievement - Curricula and 
Teaching Methods - Mathematics Learning. 
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 G�' ��F+B� H�4�A/	 �0�� �0�6 V3�� �AC��{3�� H�{�t�
 G�'0 ,���?l� �0��� ��/�D f����	 �F3/�D f��8 �4>�{'
 s0�� 1'�4|�� OJ�F�0 O�A�8 ��[l� �A�0�� H�>�/3?Q�

 ��/�h�� \���{3�(PISA) program for international 

student assessment .[ ��� �A2�n{3%� �%�>� ��0 ,
G% ) �/�h�� 9: ���:8 ��P� �15� O'�: � \���{6 ;� ,

 ,�A�%�%l� H�>�F��0 �@A2��� ;>��C�� \F�Anm �'
 i��{� Y��	 ,J���At� H�,�A��% ) ���FWA^�6 9��: \�>��,0
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 ��/�h�� \���{3� s0��� 1'�4|�� ��0(PISA) G�' 

 Jf����{�� ) 7P��h�� f��8 \A��A{6 ) ��=3@���� 1'�|����
 ]0��3�� �CE+' G' ��� � J�BW��k ;������0 H�AI�����0

���AC+3��0 e��n��3,Q� Organization for Economic 

Cooperation and Development (OECD) Qo �OAC%> 
 ��: )1997 ��: �� J>0� �08 T{/D0 ,��2000�� Y[ ,

 >Y�:8 e0�@�6 .��' J�_�' L���' 9: 1'�4|�� C3��
 �/�h���15 {k � O'�:� U�Ak 7
�{� ea��� ��C��� ���0 ,
���/�h�� −������� �0� \��E�' )  −   \FCA����6 f����o G��'

��k�{���0 ¡�>�3�� .'��: TA/�60 ,V'������ j ,)P�K��
2010�j� 

���/3?� \3��¢0> (PISA) Jf����{�� HQ���� \A��A{3	 
 H0��W3� \AA{3�� �a� �A[�6 GB�0 ,������0 H�AI�����0
 ) �_�0 ���� 9: �[�� >�/3?Q�k ,��?8 £o J>0� G'
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 >���/3?Q� T��,0 V����� s����_ qA2����� ������� a��?�A�

� L��?l� <������ �
���0 ,¥���A[�60 G����?¤� c�����C�
(OECD, 2019) j J>0� ) qA2����� ������� ]���[ ��,0

�PISA 2018� >��B3	Q� HQ��� �_8 Z�' Jf��{�� �� ,
 s0��� 1'��4|�� \3¢ po ;�A����� H���WB�� T4�[ V3��0

 �/�h�� \��{3�(PISA) J>�, d��A{� >�B3	Q� HQ��C	 
HQ������ ) H�>���F��0 ���k���� i��A/h6 9��: ���/�h�� 
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 ���%>�� H�,�A@��	 i����36 5���(0 Z	���D H�p >���'8
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Nugrahanto & Zuchdi, 2019 j� 
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��/�h�� \A�A{3� s0��� 1'��4|�� �AC3�0 (PISA) 
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 ����A	 >���/3?� ) J���'(PISA 2018) f��8 12���34 ]8 Qo ,
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  �%�3' 9�: ���n�_ �����@�� �A	���� �B�C�� 7PD
3�� G��' .��,8 °���{4 ]0����3�� ���CE+' ]����	 )  ��%�

HQ������ Z��Ab ) ���AC+3��0 e��n��3,Q�� : ,Jf����{��
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 ±��	 ea��0 e��n3,Q� ]0��3�� �CE+' �0� f��8�489 �
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 �0r� yI��0�1 � ;��=4Q�0 ��@t�  %�3��
 Z�Ab ) �����@�� �A	���� �B�C�� 7PD f��l e>�A���
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 <(�'31 :!������ � =>��?�� 	
����� 	����� 	����� 	��� @��  PISA-2018+"�A � �����"� B  

<�C�� D����� E����� F��G�"� H����� 	�%#�� <(� D���* 

+��,�
��� 373  79  Level 1 489 

-@��;�� 399  84  Level 1 487 

I���� 386  79  Level 1 489 

 

 �0( G' y�3��1 � ������ f��l� H�h�%�3' ]8
 Hf�( HQ���� ZAb ) �����@�� �A	���� �B�C�� �/�h�
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 <(�'32 :!+��,�
��� <�A � 	����� 	��J� @��K� +�
���* �����" 	
����� @��K� +�
���� � L;M( (PISA 2018)B 

H����� 
 H����� )* NO 

<(K� 
<(K� H����� ��P�� H����� Q��P�� H����� R����� H����� S� H�����T*� U����� H����� 

H����� +�VM G' .,8 
357.77  

 G'357.77  
 £o420.07  

 G'420.07  
 £o482.38  

 G'482.38  
 £o544.68  

 G'544.68  
 £o606.99  

 G'606.99  
 £o669.30  

 G'669.30  
9:�k 

 	��J�� 	��� 42.8% 29.9% 18.8% 6.8% 1.5% .02% 0.0% 
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 c�_��/��(Welch, 2011; Bozkurt, 2014; Urteaga, 

2010; Araujo, Saltelli & Schnepf, 2017), V�3��0 
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 ) � OL����6 .��'����� ����[8 ]8 £o 12���3+�� H>����8 ��,0
V�� .An�=3�� ��WK+' d>��� : H���AF�3�� §�{4

�A+{3�� >��n��0 ,�A%>��j 
 e�'�M�� ��%�>� )0�2010� � ;����3�� Tk��

%>�� §2�n? 9: Z�W6��� .An=3�� H�p �0�� ) �
� J>�k�M+%− cn��� NWK+�� .An=3�� H�p �0��0 ,
������@�� � ��%�>� >��/3?� )(TIMSS 2007) T�+A	 ,

 Z��W6��� .An��=3�� H�p �0���� ) d>����� ]8 12���3+��
 H���AF�3��0 �>��� º��+�� ��A_�4 G�' .�k8 T4�[

�A+{3��j 
 �A%�( �%�>� Tk� Y[(Garcia, 2013)  »�{3�

>��/3?� ) ��A/'���[ ) ��/�h�� ~�W?o 7�/%8 (PISA) ,
 ) ��/�h�� ��3@' 56 7�/%8 \�8 ]8 12�3+�� H�F^80
 ���E+�� .�BA�0 �%�A@�	 �{��3' .'���� Z(�� �A/'���[

 ���: a�+' U�	 ���C��� V/'����B�� VCA��3���2002��, 
 � O��	�6 c��u�� L¯ cC���� G' ���� GBC� ea��0 G'

�ACA��3�� H���3@�� R�3� ) q�>3��j 
 ���At�0 d>��W�� �%�>� Tk� Y+A	�2014� � £o

 V2�3	Q� Z	���� Rn�� �/�D 12�34 56 7�/%8 ;�S3[�
 H�>���/3?� )(TIMSS) ���E4 ���F(0 G��' �������� ) 

 T��X�60 ,T���B�� ���0	 ������ VF(�'0 \FAC��'
�3@' ) 53�� 7�/%8 ]8 £o 12�3+�� ��: .BS	 �/�h�� �

 g��h��	 �h/6��� 7�/%l� Hf�( <A_ ;�h%�3' T4�[

 Hf���( ���A4���� ���/6��� )0 ,£0l� ���/6��� ) J¹l�0
 7�/�%l� JL�?l� �/6��� )0 ,\����	 �h/6��� 7�/%l�

��>�� ��F+��	 �h/6���j 
 V�hA'��{��0 J��=�� �%�>� Tk� Y[�2016� �

%8 ��3@' �k��' £o ��B�C�� ��/�D ��3@�' 5�6 7�/
 >���/3?� ) ��������0 H�A��I����� ) �����@���� ���A	����

(TIMSS) H�F^80 ,ck*��0 cC���� �E4 �F(0 G' 
 ���	8 G'0 ,� O�W6�' ]�[ 53�� 7�/%8 ��3@' ]8 12�3+��

\��3��	 Th/6>� V3�� 7�/%l� : >�/3?Q� ]0�u� Q \�8
34 9: qB�+6 Q ��l ;���	 R��I0 ,���+@�� \F�2�

 ¥���� ���(00 ,��A���� LBW3�� ��w%8 9: �/�h�� g�>6
 ]0� �A4��� ;�Wn��	 7Ph�� >0�'0 ,J���� �=4 V/�%
 7�/�%l� G'0 ,7�AM�� J��[0 ,H�A%�%l� G' GBC3��

�A�%>�� ��wA/��	 Th/6>� V3�� : ���	 7P�h�� >����
 �����>�� H�'��? ) >�n��,0 ,���%>C�� fY3��4Q�

� T�h/6>� V�3�� 7�/�%l� G�'0 ,c,��W3C�� VC���[l
 H�>�F' cC�6 ) ¥>�n, ��F+��	TIMSS ���	8 G'0 ,

\����	 Th/6>� V3�� 7�/%l� : VC���[l� f��l� R�I
 H�>��/3?� ��3@' ) ��w%8 �¯�AX 9: J>{�� R�I0

TIMSS�A@�>3�� f�/:l� J��[ £o �k�Io ,j 
��%�>� Tk�� YA�k ]Y�%80 L�+A6 (Tanner & 

Osman, 2016)  H���3@�' 5�6 7�/�%8 9�: ;��3��
 >�/3?� ) �A[�6 ) �/�h��(PISA) ]8 12��3+�� H�F^80 ,
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 ��/�h�� G�' JL�/B�� �/@+�� >�/3:Q� ) a?�6 Q �%�>��
G�' \��>Y:8 ¦0�
�6 G�a�� �15−16 � �0��� ) �+�%

 H�>���/3?� ) ����K�� c��u��' L��¯ \���0 ���A'�+��
(PISA)¯�k ; ���{3�� ������� �0� \��E�' ) ���/�h�� g���

 c�_ ) ,JL�?l� �A'����� �+@�� ) �C��� �a� ) ]�B�
�C: ) e�4���� �0l� Rn�� ) �A'�+�� �0�� 7PD ]8 

�15−16 � J��W�� �|6 �+�0 ,c��u' L¯ \�0 ]�[>�S�
d>C3�� H��+% )j 

 ��/�% �%�>� Tk� YAk(Spaul, 2017)  f���(�
�� y@'H�>0� ) c[>�S��� ��A[�6 ) ��/�h�� §2�n 
(PISA)12�3+�� H�F^8 ,0 ,  ��/�h�� G�' JL/[ �/@4 ]8

\�>Y:8 ¦0�
6 G ���6l� �15−16 � c��u' L¯ �+%
 H�>���/3?� ) ����K��(PISA) ) ~>���W�� g/@��	 ;

����� �0� G' ���� ) \���,8 Z' d>C3�� H��+%j 
 ]P/��, ����(8 Y+��A	�2018� � Tk��� ���%�>�

 ��/�D f��8 Z�(��6 £o H�8 V�3�� 7�/%l� G: RSB��
 >�/3?� ) ]�>l� ) ��%l� G'���� Rn��(TIMSS) ,

7�/%l� \�8 G' ]8 12�3+�� H�F^8 ,0 : 1'��	 R�I
 H�A�A6�
%o V+/60 ,�A+F�� �AC+3�� 1'��	0 \���� ��:o
 ,V�C���� ���3=�� H����W' ��k��[0 ,��A�{6 �A@�>6

oH�AI�����0 Jf��{�� H�>�F' ) 7Ph�� R��� �k�Ij 
���%�>� )0  ]P��%�080 ]���[08(Özkan & 

Özaslan, 2018) .An�m ��3@' »{3� Tk� V3��0 

 e>��/3?� ) c[>�S��� 7Ph���PISA 20030 (PISA 

2012 �A�I����� ��k���� >�/3?� ) \F�2�3+� � O{k0 �A[�6 ) 
o ]8 12�3+�� H�F^80 ,�/@3B�� R��3� 7P�h�� H����4

 G�' >��A3?Q� H�p ��w�%l�k ,��w�%l� ����48 ;P3?�	
 Z�(�� ,0 ,�A��{�� G' .�k8 �FAk �/�h�� f��8 ]�[ ��3��

7Ph�� �� Jf��{�� H�>�F' R�I £o &�p ) g/@�� j 

 e��Ax0 �4�6>��48 ���%�>� )0(Indartono & 

Hamidy, 2019)  ���@�' L���6 »�{3� Tk�� V3��0 
 1���+�� G�' c:�40 �A+D��� H�>�/3?Q�(KB-KTSP) 

 >��/3?� ��(>� 9:(PISA) ]8 12��3+�� H��F^8 �,0 ,
 ��A:�40 H�A�I����� \���6 �A�C: ) �'K3@�� 1��+��

>�/3?Q� 12�34 ) L��6 �� �A+D��� H�>�/3?Q� ��w%8j 
 G�' ���� ��F�C� ) �{	�@��� H��%�>�� LS60

�� 7�/%l�0 .'����� ) f��l� ��3@�' 9�: ��u6 , V3
 .�'�����0 7�/�%l� ¥a�� G�B�0 ,�A�0�� H�>�/3?Q�

,��ACA��3�� ��CE4l� ���A/D0 �0��� ;P3?��	 R�3� 

 ¼�m � �/�h�� \AA{3� s0�� 1'�4|�� �%�>� ]8 £o �k�Io
 �0��� ) ��/�h�� 12��34 5�6 7�/%8 ½{36 H�%�>	

NWK+�� .An=3�� H�pj 
�� 	��?*QG�: 

 ) ��/�h�� \���{3� s0��� 1'�4|�� 12�34 H�F^8
 JL��?l� U3K@��4(PISA-2018) ���/�D ��3@��' 5��6 

 po ;>��/3?Q� HQ��� ZAb ) �����@�� �A	���� �B�C��
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 H�A�I����� ) f��l�  �%�3' ±�	�373�4  ���0 , O��h{
 ]0����3�� ���CE+' �0� f��8  ��%�3' G��' L���B	 �M��X8

 ±�	 ea��0 e��n3,Q��489 � 12��34 H�F^8 Y[ , O�h{4
 1'��4|�� ���_ g�>�3��0 \A���3�� \���{6 ��wA� ���{6

 �/�h�� \��{3� s0��(PISA 2018) ]8 72.7 % ��/�D G'
 ) OPAnm .,l� GCI ��W+X �����@�� �A	���� �B�C��
 ����% ]���{6�� ��3@��' £o .n��� � Y��[ ,H�A��I�����

0.02 % \F�����6 ]��[  {k����� ��3@��� q'0.02 %
 d��@�� ��3@��00�% ��4>�{' � O( �WA�I �/@4 V�0 ,

�	�12 �% ��3@�' £o ����X0 G�a��� ��CE+�� ��/�D G'
]�{6��� j ,g�>3��0 \A��3�� \��{6 �wA�2019j� 

 f��+	 g�>3��0 \A��3�� \��{6 �wA� H>��8 <A_0
 >��/3?� ) ��B�C�� �/�D 12�34 9:�PISA 2018 � ]8 £o

� R���I ���@��' \���8 ��_8 .���� ��>���� .An��=3�
 .��� ���8 Y�[ ,V�CA��3�� ��+'�E4 U(��6 V3�� HPBS��

12��3+�� ��%�>	 ��A{�� �X�k  12��34 i�A{=3� ��F�A�m0
 ¾� �wAS��C	 ./{3@���� ) .���k8� \A����3�� \����{6 ���wA�

 ,g�>3��02019 j� 5�3�� G' ��3@�� �a� £o �E+��	0
��A	���� ��B�C�� �/�D f��8 ) H�A�I����� ) �����@��� 

 7�/%8 »{6 �C3F�� H�Fr�0 c�_�/�� 9: � O'��� y/X8
 V�3��0 <�=/�� ¥a� ��BS' H��	 �+� G'0 ,53�� �a�
 ��B�C�� ��/�D 12��34 5�6 7�/�%8 G: RSB��	 .�C36

 >����/3?� ) �����@����� ����A	����(PISA 2018) J������ 

� �+�C	 �%�>�� �+A: �E4 �F(0 G' H�AI����������j 
QG��� F��W : 

Tk� ¿¤� £o <=/��: 
1−  ��A	���� �B�C�� �/�D 12�34 56 7�/%8 �k��'

 >�/3?� ) �����@��(PISA 2018) ) H�AI����� j 
2−  H�	��3�%� ) ;P3�?Q� �(>� G: RSB��

 ��/�D 12��34 5�6 7�/�%l \���m ) <�=/�� �+A:
 >��/3?� ) �����@��� ��A	���� ��B�C��(PISA 2018)  )

H�L��M3� ��� O�/6 H�A��I����� : s���t� .��C����\����'�J, 
2�,��%>' J�q+r� ,VC���� .�u�� ,j 

QG��� 	�V� : 

�A6¤� ��w%l� G: �	�(À� <=/�� ��%: 
1−  ��A	���� ��B�C�� ��/�D 12��34 5�6 7�/%8 �'

 >�/3?� ) �����@��(PISA 2018) G�' H�AI����� J��� 
� �+A: �E4 �F(0?������ �+�C	 >�/3?Q 

2−  ��+A: H�	��3�%� H�(>�  %�3' R�3¨ .�
 ��B�C�� ��/�D 12��34 56 7�/%l \��m ) <=/��

 >����/3?� ) �����@����� ����A	����(PISA 2018) J�����' 
H�L��M3� ��� O�/6 H�A��I����� : s���t� .��C����\����'�J, 

2�,��%>' J�?q+r� ,VC���� .�u�� , 
QG��� 	�X : 

C3@�����E+�� U�3A�8 <�=/��   U��0�+6 ��A�8 G�'
 ���0 ��ACA��3�� ��CE4l�0 ��/�h�� \AA{6 ) V��: U(�3�
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 �/�h�� \AA{3� s0�� 1'�4|��(PISA) G�' ��� ea���0 ,
 �A�8 �|6 Y[ ,�[>�S'0 OQ�C� �A�0�� H�>�/3?Q� ��[8
 12��34 ) 56 G' >�/3?Q� 12�34 U6�F^8 �� O��A34 <=/��

 7PD�����@�� �A	���� �B�C��  V�3�� HQ����� ZAb )
��0�+6� :������0 ,H�AI����� ,Jf��{��� ��(�t� �FE� � ;

H�AI����� ��� ) �/�h�� 12�34 56 7�/%8 �k���j 
 ¥AW3@�� �, Y�	 �A{A/h3�� <=/�� �A�8 .�C36 YAk
 ;��3�� G' �ACA��3�� �A�C���	 ]�A+���0 >��{�� 7�=X8

9: >��/3?� ) ��/�h�� 12��34 56 7�/%8 PISA) � H�p
���ACA��3�� ���A�C��� ]���[>�	 ���,P���� : ,1F+���� ,\������

��ACA��3�� ��wA/��0 ,g���h��� ,���F3r��' 9�: .�C���0 ,
g4�( .B� �/%�+�� ���t�0 1'�|�� ZI�	j 

QG��� �(�8: 

�A6¤� �0t� 9: <=/�� ©3,�: 
− V:���I��� ��t� :5��6 7�/��%8 ���/�D 12���34 

��A6¤� >0��=�� ) �����@��� ��A	���� �B�C��� : ,\�����
�ACA��3�� �wA/��0 ,g��h�� ,1F+��j� 

− 5�'��� t�: ��>��� .n�W�� ) <=/�� i/D� 
 ��>�� ����� 5�����1441��j� 

− 5�B�� t� : >�/3?� �+A: d>�'(PISA 2018) 
������ �+�C	j 

QG��� +�G�JY*: 

Z�� 	��J�� [
�;�� \(��� �*��(PISA): ��A	  (PISA) 

 ����C��� >�n��3?� V���Program for International 

Student Assessment�%�>� V�0  .�[ ��� �A2�n{3%� 
G% ) �/�h�� ���:8 ��P�  \���{6 ;� ;J*: �@'���

 ,�A�%�%l� H�>�F��0 �@A2��� ;>��C�� \F�Anm �'
) ���FWA^�6 9��: \�>��,0 i��{� Y��	 ,J���At� H�,�A��% 

 9��: \����{3�� ���[��0 ,Z��C3��� ) ���A�:�W	 \F3[>�S��'
) ]�{6�� : �_8 Z�' �������0 ,H�A�I�����0 ,Jf���{��

 ��CE+' >��/3?Q� �a�� 9�: ;*��0 ,>�B3	Q� HQ��
����n�3,Q� ��AC+3��0 ]0���3��  (OECD)� \���{6 ��wA�

 ,g�>3��0 \A��3��2018� j� 
 �*�]�Z�� F�
( 	]��J�� [
�];�� \(�]��(PISA 

2018)QG��� �^_ �L����'`  a�b�: s0��� 1'�4|�� �%�>� 
 ��: i/D ea��0 ,�/�h�� \��{3�2018G@�	 �/�h�� 9: � 

�15 � ;�¢0 �����@��� �A	���� �B�C�� �[>�SC	 ,�+%
HQ��� ) �A�%�%l� H�>��F��0 ;>����� f�n{3%Q :

,������0 ,H�AI�����0 ,Jf��{�� H�,�A�% ) ��FWA^�60 
 JL�?l� U6>0� ) qA2��� U��� ]�[ ,0 ,J�At�2018 �

 T4�[0 Jf��{��Ã�A����� H���WB��Ä >��B3	Q� ���� V�� 
(OECD, 2019)j 

a��@��'`( QG��� �&#*: 

QG��� �&#*  : 

 VWX��� 1F+�� <=/�� �K3%��V=@�� � ea��0
U4�	 ;��� :Ã \3� ea�� ·�=/�� G' ��+�� &�p �h�%��	
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 ,\F+' JL/[ �+A: 08 <=/�� ZC3� ���k8 ZAb 7���3%�
 9�: ;���3�� 08 �%0>�� J���E�� RX0 ;� &�p0

���/%8Ä� j,;�@��� 2003" ,191�  
QG��� 	#�$( R��A : 

 V��C��' Z��Ab G��' U��3+A:0 <��=/�� Z��C3� ]���B6
G�% ) ��/�h�� ]�%>� G�a�� ��Y��'0 H�AI����� �15 �

d>�' ) �+% >�/3?� �+A: (PISA 2018) ������� �+�C	 
 \��: ±��/��0 d>��� &�6 H�2�,0 e2�,0�20 � OY��'

0 ,H�AI��> �C��'0�20 � &��p0 ,��%>' ¼J�2�,0 ¼�2�,
�AC��%��� �A2�n��_�� i�k0  >���/3?� ���+A: d>����PISA 

2018)� J>��Å��	 �����h3��0  A��hK3�� \@��, G�� Æ' J>��n���� ,
�������� ���+�C	 \A����3�� ��>���� ��������1441/1440� ,

 �0r�0�3 �.�C��� ���A/h� �� O{k0 ��+A��� Z����6 y�I�� 
�\��'� J–2�, �J�q+r�0 ,VC���� .�u��0 ,,j 

 

  <(�'33 :!	��(K� [c������ � L;M( QG��� 	#�$ R
d�� 

+�ef��� g�#Y��� ���� 	��#�� 

[�*h- 19 50.0% 
\�/� N��� 

���Oh- 19 50.0% 
U�
������ 30 78.9% 

i��j���� NW 
e��'�* 8 21.1% 

�>k 19 50.0% 
T#l� 

mP�  19 50.0% 
n��C�� 38 100.0% 

 

 �0( G' y�3��3 � g@�_ <=/�� �+A: Z���6
 U3/@4 �' HY����0 ]�C���� .�C� <A_ ;�A�0l� \��4�A	

�50�% U3/@�4 ��' d>���� H��2�,0 0�2�, .�C� YAk ,
�50 �%� O����8 ���(>� 9��: ]����X�t� .���C� YA��k ,

 �/@4 d��>���B/���78.9�% 9�: ]��X�t� .�C� YAk ,
 U3/@4 �' L3@(��� �(>��21.1�% >�[a�� .�C� c_ ) ,

�/@4 �50�% U3/@4 �' ·�4�� .�� YAk ,�5 �%� O��8j 

QG��� -�� : 
 ,<�=/�� ��+A�� �F(�' �4�/3%� 9: <=/�� C3:�

�6 7�/�%8 ��=3� &�p0 >��/3?� ) ��/�h�� 12��34 5
(PISA 2018) ) ���A6¤� >0���=�� : ,1F+���� ,\������

 f�+	 H��h� ¦���o ¬� YAk0 ,�ACA��3�� �wA/��0 ,g��h��
<=/�� J��8: 

�c����*( QG��� -��  @�#� : 

�A6¤� H��h��	 �+C, <=/�� J��8 f�+/� : 
1−  G�: RS�B�� ��0 �4�/3%Q� G' ;�� �m

6 7�/%8 ) �����@��� ��A	���� ��B�C�� ��/�D 12��34 5
 >�/3?�PISA 2018) �H�AI����� J���j 

2−  ����,P��� H�p H����A	�l� 9���: �P���DQ�
 >�/3?�0 ��: .BS	 �A�0�� H�>�/3?Q�	(PISA) .BS	 

 �8 >��/3?P� ������ >��D�� A��X 9�: f���% ,"�?
�{	�@�� H�%�>��0 ·�=	l�j 

3− J��8 >0�=� .X�3�� ��/�h�� 12�34 56 7�/%8 
 >�/3?� )(PISA) ���>�/: �¯�AX0j 

4−  ��:�C� 9�: �FI��	 &�p0 �4�/3%Q� \ABm
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 )0 H�A��I����� \A����6 ) cn��3K�� c��CB=�� G��'
 ��FA�: �'�P�� HP��3�� f��(o0 ,�A�0�� H�>�/3?Q�

\F2�>¶ ik0j 

5−  i�{=3�� �A:Ph3%� �+A: 9: �4�/3%Q� iA/h6
 G'H�/��� d�A{�0 H��{W�� ¦�I0j 

6−  �+A��� U(��� V2�F+�� �F�BS	 �4�/3%Q� ���?oj 
QG��� -��  o�1 : 

  �4�/3��%Q� ~��X G��' i{=3����	 <��_�/�� ����,
 9: �FI�:0 ;cCB=�� ~X 7��%8 ��K3%�	�15 �

 H�>��/3?Q�0 ,H�AI����� \A��6 ) cn3K�� G' OYB`
�� \A����6 Ja6���%8 G��' ,qA����{��0 d���A{��0 ,H�A��I���

,H�AI����� \A��6 )*'0 ,�����@�� H��'�r�	 \��{3��0 
\A��3�� J>���	 �A�0�� H�>�/3?Q� f�|?0j 

QG��� -��K p����� o���"�: 

 �P�? G�' �4�/3�%P� ¬?��� ~�@6Q� G Æ' i{m
 J��{k .�[ ��(>� c�	 ]��%L	 °��/6>� .'��' 7�@_

>�=C�� �A�B�� �(>��0j 
 

 
<(�'3 4!:��G��� 	����� 	'����� �(�G�� +����� q��e� r����� +s*�* B 

�(�G�� 

+��,�
��� [��� 	;���� ����K� �&#��� 	;���� ����K� t��J��� 	;���� ����K� 	������� 	V����� 	;���� ����K� 

I r����"� N*�* I r����"� N*�* I r����"� N*�* I "� N*�*r���� 

1 0.6447** 1 0.6372** 1 0.5553** 1 0.6903** 

2 0.6708** 2 0.7708** 2 0.7102** 2 0.3989* 

3 0.7191** 3 0.8655** 3 0.7344** 3 0.8108** 

4 0.6481** 4 0.7456** 4 0.7488** 4 0.8688** 

5 0.6367** 5 0.4408** 5 0.8038** 5 0.7756** 

6 0.6889** 6 0.3579* 6 0.8785** 6 0.6742** 

7 0.6270** 7 0.7557** 7 0.7102** 7 0.7773** 

8 0.6354** 8 0.6795** 8 0.7061** 8 0.6472** 

9 0.6918** 9 0.7099** 9 0.7935** 9 0.6668** 

10 0.7992** 10 0.6343** 10 0.5560** 10 0.6085** 

11 0.7241** 11 0.3628* 11 0.3576** 11 0.3413** 

12 0.6007**   12 0.3576** 12 0.3495* 

13 0.7946**   13 0.3345**   

14 0.6694**       

  *	��� �#$ H���* 0.05  **	��� �#$ H���* 0.01  
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 �0( G' y�3��4� °��/6>� HP'��' ZAb ]8 ,
 c�	 T�_0��6 �, ��>�` Z' J�{k .[�0.33 −0.87� ,

 ���Q�� ��3@�' �+: �OA2�n�_o �����0 �/(�' �F�Ab0  
�≥α 0.05 � Z' H�>�/��� ~�@6� ~X 9: �� � ,.,�k

l� Z3� V+�� �0 ,��>0�`~n�� G' �A��: �(>	 J��j 
QG��� -��  +��v: 

 J��l º�/40�[ �W�8 .'��' ��K3%�	 H�/��� g@_
��Q���0 .B[ <=/��: 

 
 <(�'35!:-��w� +��P�� +s*�* x,�
 B 

��G�� ��$ +��;9�� y���(�> �9�  +��v N*�* 

�0l�:H�AI����� \��C	 �{��3�� 7�/%l�j 14 0.91 

5���� :%l�1F+��	 �{��3�� 7�/j 11 0.85 

<����� :g��h��	 �{��3�� 7�/%l�j 13 0.81 

Z	���� :�ACA��3�� �wA/��	 �{��3�� 7�/%l�j 12 0.85 

�4�/3%P� ¬B�� H�/��� 50 0.89 

 

 �0�( G' y�3��5� ¬�B�� H��/��� .�'��' ]8 ,
 ±�	 , <=/�� J��l�0.89� HP'���' T�_0��6 YA�k ,

� H�/��� c	 >0�=C��0.81 – 0.91� Z�3� £o LS�� �� ,
 ����¯l ��� ~������ GBC� ,�A��: H�/� �(>	 J��l�

<=/�� ¥a� j 
	���Y8z� t����K�: 

�A6¤� �A2�n_�� gA��%l� T'K3%�: 
− ����>�A��� H���k��=4Q�0 �A	�@��t� H�h��%�3��; 

 12��34 5�6 7�/�%8 �=3� �0l� ��u@�� G: �	�(À�
/�h�� >��/3?� ) �(PISA 2018)  ��+A: ��E4 ��F(0 G�'

<=/��j 
− �W�8 .'��' −  <=/�� J��8 H�/� 7�@t º�/40�[

��4�/3%Q� j� 

− ~�@�6Q� ~X 7�@t ]�%L	 °�/6>� .'��' 
�4�/3%P� ¬?���j 

−  ]�' >�/3?�–5���� ��u@�� G: �	�(À� V+60 j 
�&�?O�#*( �We�9�( QG��� ����� N��{: 

− C3���0l� ��u@��� 12��34 L@�W6   ��CA, 9�:
 �K3@��A%0 ;e>���A��� ;����=4Q�0 ��@��t�  ��%�3��
 �_ <A_ ;H�h%�3�� H0�@6 �po e>�A��� ;��=4Q�
 H�(>��� �� O{k0 12��3+�� �S�,�+' �+: � O>��A�' <_�/��
 �_�' ��wk ���D 9�: ��n=�� �	�(�� H�wW� J�h���

¿¤� �=+�� 9: �AI��> �{��h	0: 
−  �wW�� ��D� = ��CA, |[8−��CA, .�,8  � ÷ ��:

 J��l� .2�	 =�5 − 1 � ÷5 = 0.80 

− ¿¤� RA+n3�� 9: .n=+�: 
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 <(�'36 :!QG��� -��  � I�6���� |����� }M( +�V9�� R
d��B 

g1��� 	V9�� <�� 

� O( �A��:  G' |[84.20 – 5.00 

�A��: G' |[83.40 – 4.20 

�h%�3'  G' |[82.60 – 3.40 

�WA�I  G' |[81.80 – 2.60 

� O( �WA�I  G'1.00 – 1.80 

 
 H��kP3?Q� �%�>	 �+�� ea�� 5���� ��u@�� �'8

 H�	��3%� G����k8 ,J��=�� H�L�M3C�� �� O{k0 ��+A��� 
 ]��' >�/3?� ��K3%�	 U+: 7��A@k– H��+A��� V�+60 

��{3@��j 
QG��� 	�V�  	��'`: 

<(K� <�i��� : 7�/%8 �' ��B�C�� ��/�D 12�34 56
 >����/3?� ) �����@����� ����A	����(PISA 2018)  J������

?������ �+�C	 >�/3?Q� �+A: �E4 �F(0 G' H�AI����� 
 

 <(�'37!:  ������ � 	
����� 	����� 	����� 	��� ����� ��� ����  �(�G� 	
����� +�M��G�"�( 	����/� +�J�����PISA 2018��� -���  )]* +��],�


QG��� 	#�$ �%� 	&'(B 

���*h+��,�
��� +� (���OhU����� +� 

 D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

�(�G��  D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

3.95 0.51 3 1−H�AI����� \��C	 �{��3�� 7�/%l� j 4.14 0.66 2 
3.83 0.57 4 2− �{��3�� 7�/%l� 1F+��	j 3.66 0.43 4 
4.25 0.48 1 3−g��h��	 �{��3�� 7�/%l� j 4.15 0.34 1 
4.06 0.53 2 4−�ACA��3�� �wA/��	 �{��3�� 7�/%l� j 3.97 0.44 3 

4.03 0.33  
 >��/3?� ) ��/�h�� 12��34 5�6 7�/�%l ��A�B�� �(>��

PISA 2018H�AI����� J��� j 4.00 0.32  

 

y�3�  �0�( G'�7 � 5�6 7�/�%8 ��3@�' ]8
>��/3?� ) �����@��� �A	���� �B�C�� �/�D 12�34 (PISA 

2018) �F(0 G' .B[ >0�=�� ZAb ) H�AI����� J��� 
 <��=/�� ���+A: ���E4� HY������0 c��C���� � e��2�,0

d>��� H�2�,0 �  �%�3�� ±��	 po ;��A��: �(>	 ]�[
 HY����0 cC���� �E4 �F(0 G' ��@t��4.03( ±�	0 ,

 H���2�,0 e��2�, ���E4 ���F(0 G��' ��@��t�  ��%�3��

 d>����4� ��(>	 <�=/�� ��+A: i�k��6 £o LS� � ;
 J��8 ) J��=�� ��/�h�� 12��34 5�6 7�/�%8 9�: �A��:
 <=/�� �+A: �{k��� ��@t�  %�3�� ¦0��6 ,0 ,<=/��
 12��34 5�6 7�/�%8 >0��` 9�: HY����0 cC���� G'

� G��' ���/�h��3.83 ����3_0 �4.25� Hf���( <��A_ ;
 >��` ��: ��A��: ��(>	 >0��=�� Z�Ab 9: \F3{k��'

Ãg���h��	 ��{��3�� 7�/%l�Ä U�A�: \F3{k���' Hf��( 
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� O( �A��: �(>	 j ��{k��� ��@�t�  �%�3�� ¦0��6 YAk
 >0��` 9�: d>���� H��2�,0 e2�, G' <=/�� �+A:

G�' ��/�h�� 12�34 56 7�/%8� 3.66 � ��3_0�4.15� ;
��A��: �(>	 >0�=�� ZAb 9: \F3{k��' Hf�( <A_ j

 £0l� �/6��� ) g��h��	 �{��3�� 7�/%l� >�` f�( ,0
<��=/�� ���+A: ����� :HY������0 c��C���� � e��2�,0

d>��� H�2�,0� ��@_  %�3C	 ,�4.25 � ��+A: ��
 ��@_  %�3C	0 HY����0 cC�����4.15�, �+A: �� 

 7�/�%l� >��` f��( YA�k ,d>���� H��2�,0 e2�,
<=/�� �+A: �� 1F+��	 �{��3��� :HY����0 cC���� �

d>��� H�2�,0 e2�,0 � JL�?l� �/6���	����	����� ,
��@_  %�3C	 �3.83 � ,HY�����0 cC���� �+A: ��

 ��@_  %�3'0�3.66 � H��2�,0 e�2�, ��+A: ���
��d>�j 

 �ACA��3�� �wA/��	 �{��3�� 7�/%l� >�` f�( c_ )
 �/6��� ) \����	 �{��3�� 7�/%l� >�`0 ,�A4���� �/6��� )

�E4 �F(0 G' ������� �H�A�I����� HY���'0 V�C��' �
 ��@_  %�3C	�4.06� ,�3.95 � f�( YAk ,gA6
�� 9:

 ��/6��� ) \�����	 �{��3�� 7�/%l� >�`��A4����0  >��`
 G�' �������� ��/6��� ) ��ACA��3�� �wA/��	 �{��3�� 7�/%l�

 �E4 �F(0�e2�,�H�2�, � ��@�_  %�3C	 d>���
�4.14� ,�3.97 �gA6
�� 9:j 

G�' .�[ �%�>� Z' ��A3+�� ¥a� iW360� : d>��W��

,����At�0 2014;,V��hA'��{��0 J��=���  2016� V��3��0 ,
� 7�/%l� ��� ]8 �6�F^8 ��/6���	 f��( \��3���	 �{��3�

 ��%�>� Z�' T�W�3?�0 , %�3' 9:�[ £0l�� J��=��
,VhA'��{��0 2016� 7�/�%l� ��� ]8 H�F^8 V3��0 ,

 JL?l� qA�0 �A4���� �/6���	 f�( �ACA��3�� �wA/��	 �{��3��
<=/�� ¥a� ) Y[j 

 \��3���	 ��{��3�� 7�/�%l� >�` ��n_ L@W60
� ��/6��� 9: ) \��3��� >0� ��A�8 £o ����� �, ,£0l

 U��[P3'� J>0Ê0 ,����>�` UW��X�	 ���ACA��3�� ���A�C���
�A�%�%l� H�>�F��� :,Jf���{�� 7�@�t�0 ,��	�3B��0� ,

 ) H�Ah���0 7��h�� �m 9: U6>, �A�8 G: OP�k
 U�An�m 9�: ��u� Y	> ����{3k� V3��0 ,�AI����� .2�@��

� ,0 ,��>�� 9�: ��/�h�� 7��A¯ L���3� &��p ����
 ���{6 ¥�u� �' �a�0 ,��>�� .An=3��(PISA 2018) ;

 ��%>�� G: ��/AM6 �B�C�� �/�D qµ ]8 £o LS� <A_
�3 � V��0 ,>��/3?Q� f��(o ./, c:�/%8 �?¶ ) H��'

 ������  �%�3�� ) 7P�h�� qµ ]�	 �4>�{' JL/[ �/@4
 , �{k J_�0 J�' ��/AM6(OECD, 2019) j ����� �,0

 \����	 �{��3�� �/�h�� ��3@' 56 7�/%8 >�` ��n_
 ,HY������0 c��C���� ���� � O��( �����:  ��%�3' 9��:
 H���2�,0 e��2�, ���� �����:  ��%�3' 9��: U��n��_0
 >0��� ]8 ]0��0 �/�h�� 7�,8 cC���� ]�B� ;d>���

g��h�� 9: Z{� \��3��0 \A��3�� �A�C: ) |[l�j 
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 �'8 \�����	 ��{��3�� 7�/%l� >�` ��n_ L@W6
 c��C���� G��' <��=/�� ���+A: ���� ��������� ���/6��� 9��:
 e�2�, G�' �%�>�� �+A: �� �A4���� �/6���0 HY����0
 �{k ,YF+' .[ �� ���:  %�3C	0 ,d>��� H�2�,0
 � O2�,0 � OF(�'0 � OËA' UWX�	 \���� >0� �A�8 £o ����

�3�� �A�C��� H�����Q� ) U�6|? §�{4 ]�B�0 ,�ACA�
 U�/�>60 ¥��:o �: 08 ,H�AI����� q�>6 ) ���t�

��� )  >�/3?�(PISA) �'8 ,U3/�D 12�34 ) �O/�% ��u� Y	> 
i��3� YAk  9�: 1F+���	 �{��3�� 7�/%l� >�` ��n=	

 ,HY�����0 c�C���� G' <=/�� �+A: �� �A4���� �/6���
/6���0 H��2�,0 e�2�, G�' <�=/�� �+A: �� ������� �

 £o ����� {k ,YF+' .[ �� ���:  %�3C	0 ,d>���
 V�+�� H�/�>�3��0 �hS�4l� ��� UW�X�	 1F+�� �A�8
 H�A�A6�
�%� \����� U�(��0 g���h�� �FC�{6 VM/+�

 ��u� � ,�F'�K3%� UA�: VM/+� V3�� \��{3��0 q�>3��
0 1F+�� q�>6 ) ��n_ §¨ YAk �'8 ,�/�h�� .Anm

 JL�?l� ��/6��� 9�: ��ACA��3�� �wA/��	 �{��3�� 7�/%l�
 Y	��k ,YF+�' .[ �� ���:  %�3C	0 <=/�� �+A: ��
 \A���3�� �A�C: \:	 �ACA��3�� �wA/�� >0� �A�8 £o ����
 \��3��� ���S�' ��ACA��6 ��wA	 Lk�6 J>0Ê0 ,\��3��0

6 "�k Lk�3� �+'¶0 ,��/�h�� .An�m 9�: qB�+6 \��
 ;��/�h�� c�	 ]0���3�� ��A�80 �C+3�� L��6 £o ���� ,0

<A_  ���{6 >��8(PISA 2018) G�' 7>�{� �' ]8 30 %
 ]0����3�� ]8 Y�[ ,���C+3�� ]��I��3� ���B�C�� ��/�D G�'

�/�h�� c	 NWK+' (OECD, 2019)j 
�*  	��#��� +����� N> ��2 0]���M �]$ �]G#�� 

���: 

 

<(K� ��G�� :+��,�
��� [��� 	;���� ����K�: 
<(�' 38!:  ��]���� � 	
���]�� 	]����� 	]����� 	��� ����� ��� ����K 	
����� +�M��G�"�( 	����/� +�J�����PISA 2018��]G�� 	];����   []�*

QG��� 	#�$ �%� 	&'( )* +��,�
���B  

���*h+��,�
��� +� (���OhU����� +� 

 D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

-�����  D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

3.16 0.90 14 
1− H���3@�' qA�{6 �AI��> H�/�>60 �hS48 U3/�h� H�AI����� \��' \�{6 J>4 

�A���� LBW3��j 
3.63 0.90 12 

3.37 0.90 12 2−� H�AI����� \��' ZA�S6 J>4 �A'�A�� \��A_ ) H�AI����� RA^�6 9: U3/�hj 3.63 0.92 14 

4.68 0.75 2 
3− >��/3?� ��w�%l ���S�' �A�I��> ��w%8 9: U3/�h� H�AI����� \��' g�>6 ��, 

PISAj 
4.26 1.05 7 
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R��� h<(�' 38!B  

���*h+��,�
��� +� (���OhU����� +� 

 D�����

.��/� 

 F��G�"�

����E� 
t��~�� 

-�����  D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

4.63 0.76 3 4− >�/3?� ��w%8 �¯�AX �AWAB	 H�AI����� \��' �k��' R�I PISAj 4.32 0.95 6 

3.32 0.89 13 5−�A4�� H���3@�� qA{6 ��w%8 9: U3/�h� UC��{6 ) H�AI����� \��' �Y3:�j 3.63 0.90 12 

4.58 0.77 4 6−, >�/3?� .2�@� ���� ��w%8 U6�>�/3?� ) H�AI����� \��' cC�6 ��PISAj 4.37 0.90 4 

3.58 0.90 10 7−���@�� ._ H�A�A6�
%o d0>	 H�AI����� \��' �Y3�� R�I j 4.11 0.74 10 

3.95 0.91 6 
8− .�t J��8 �FW�X�	 H�A�I����� q�>�6 9�: H�A�I����� \��' g�>6 R�I 

HPBS��j 
4.21 0.79 8 

4.68 0.58 1 9− >�/3?� ��_ H�AI����� \��' ¥�{�3� ea�� g�>3�� R�I PISAj 4.37 1.01 5 

3.74 0.87 9 10−J�At� H�,�A% G' �ACA��6 R,��'0 �hS48 H�AI����� \��' \�{6 J>4j 4.16 0.76 9 

3.42 0.69 11 11−� >��n' ��K3%� 9: U3/�h� H�AI����� \��' ZA�S6 R�IJ��3�� \��3�j 3.89 0.88 11 

3.84 0.83 8 
12− 16���4 \���{6 ) �A�An�=3�� H�>��/3?Q� f��(o 9: H�AI����� \��' >�n3,�

\��3��j 
4.53 0.51 1 

3.89 0.99 7 
13− 1'�|� H�AI����� \��' \�{6 R�I� �A2���o−�A(P:  �jjj 12��34 £o +3@�6

\��{3��j 
4.37 0.76 3 

4.42 1.07 5 14− >�/3?� �k�{� *4 R�I PISAH�AI����� VC��' c	 j 4.53 0.77 2 

3.95 0.51  >�=C�� �����  %�3�� 4.14 0.66  
 

 �0r� G' y�3��8 � �{k��� ��@t�  %�3�� ]8
 �a�� H�>��/: 9�: HY�����0 cC���� G' <=/�� �+A:

 G��' ¦0����6 >���=���3.16 � ���3_0�4.68� <��A_ ;
��' �(>� T_0��6 �h�%�3' c�	 H�>��/��� 9�: \F3{k

 ���A4����0 £0l� ���/6���	 Hf���( <��A_ ,� O��( ���A��:0
 \,> ]�6>�/����9 � �Fn40Ã ¥�{�3� ea�� g�>3�� R�I

>���/3?� ����_ H�A��I����� \����'�PISA�Ä \��,>0 ,�3 �
 �Fn40Ã ��w�%8 9: U3/�h� H�AI����� \��' g�>6 ��,

 >�/3?� ��w%l ���S' �AI��>PISAÄ3C	0   %��4.68 �

 c�>�A�' ck��=4�0�0.58� ,�0.75 �gA6
�� 9: j YA�k
 \�,> J>��/��� JL�?l� .�/, �/6���	 Hf�(�5 � �Fn�40

Ã ��w�%8 9�: U�3/�h� U�C��{6 ) H�AI����� \��' �Y3:�
�A4���� H���3@���� qA��{6Ä ��%�3C	  3.32)� Hf���(0 ,

 \�,> J>�/��� JL?l� �/6���	�1 � �Fn�40Ã \��{6 J>�4
 qA{6 �AI��> H�/�>60 �hS48 U3/�h� H�AI����� \��'

��A���� L�BW3�� H���3@�'Ä  �%�3C	 �. (3.16 c�_ ) 
 e�2�, G�' <=/�� �+A: �{k��� ��@t�  %�3�� ¦0��6

 G�' >��=�� �a� H�>�/: 9: d>��� H�2�,0�3.63 �
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�3_0 �4.53� \F3{k���' ��(>� T�_0��6 <A_ , 9�:
c	 H�>�/��� : ��/6���	 Hf�( <A_ ,� O( �A��:0 ,�A��:

 \,> ]�6>�/��� �A4����0 £0l��12�  �Fn40Ã \��' >�n3,�
 \���{6 ) �A�An=3�� H�>�/3?Q� f��(o 9: H�AI�����

\��3�� 16��4Ä \,>0 ,�14 � �Fn40Ã ��k�{� *�4 R��I
 >���/3?�PISAH�A��I����� V��C��' c��	 Ä ��%�3C	0  
 ��@�_�4.53 � c�>���A�' ck���=4�0�0.51�0 �0.77� 

gA6
�� 9: j \,> ]�6>�/��� JL?l� ./, �/6���	 f�( YAk
�1 � �Fn40Ã �hS48 U3/�h� H�AI����� \��' \�{6 J>4

��A���� L�BW3�� H���3@�' qA�{6 �A�I��> H�/�>60Ä ,
 \,>0�5 � �Fn40Ã U�C��{6 ) H�A�I����� \���' �Y3:�

 ��w�%8 9: U3/�h��A4��� H���3@��� qA�{6Ä  �%�3C	 
 ��@_�3.63�, e>��A�' ;��=4�0 �0.90 �c6>��/��� j

 \,> J>�/��� JL?l� �/6���	 Hf�( YAk�2 � �Fn40 Ã J>4
 H�AI����� RA^�6 9: U3/�h� H�AI����� \��' ZA�S6

�A'�A�� \��A_ )Ä ��@_  %�3C	 �3.63j� 
G�' .�[ �%�>� Z' ��A3+�� ¥a� iW360� :� d>��W�

,����At�0 2014;,V��hA'�{��0 J��=���  2016� V��3��0 ,
 >��/3?�	 ��/�h�� 12��34 56 7�/%8 ��3@' ]8 H�F^8

TIMSS �h��%�3' ���(>� c��	 Hf���( \������	 ���{��3�� 
 ��%�>� Z' iW36 Y[ ,��W6�'0(Garcia, 2013),  V�3��0

 ) ��A/'���[ ) �/�h�� 12�34 56 7�/%8 G' ]8 H�F^8
 >���/3?��PISA�  ��� O��	�6 c��u���� L��¯ c��C���� ]8

 ��%�>� Z�' i�W36 Y�[ ,H���3@��� R�3� ) q�>3��
� ,]P/,2018� 5�6 7�/�%8 G�' ]8 H��F^8 V�3��0 ,

 >��/3?� ) ��/�h�� 12�34TIMSS  ���:o 1'���	 R��I
cC��C�� �'{�� �A+F�� �AC+3�� 1'��	0 ,\����j 

����08 �m ) <=/�� �+A: ;P3?� �_P�0 H�
 ���� <�A_ ;\�����	 ��{��3�� �/�h�� 12�34 56 7�/%8
 \���C	 ��{��3�� 7�/�%l� \��8 ]8 HY�����0 ]�C����

V� H�AI����� : >�/3?� ��� ) \F/�>6 R�I(PISA) 
 ��w�%l� �¯�A�X 9�: \�>, R�I0 ,U3�w%8 �¯�AX0

 >���/3?� ��w��%l �����Y��(PISA), J����, ����� c��_ ) 
>����� H���2�,0 \����C	 ���{��3�� 7�/��%l� \���8 ]8 d

V� H�AI����� : H�>�/3?Q� f��(o 9: cC���� >�n3,�
 ��k�{� *�4 R��I0 ,\��3�� 16��4 \��{6 ) �A�An=3��

 >�/3?�(PISA)  £o ��A3+�� ¥a� ���6 ,0 ,cC���� c	
,�ACA��3�� �A�C��� ) \���� >0� �A�8  >0� U�� ]�B� {k

/�D 12���34 5��6 )>���/3?� ) U��3 �PISA� N���	 ]���[ 
>���/3?� ����� ) )���B�� g�>��3�� ���{�3� Q c��C���� 

�PISA � ��w�%8 �¯�A�X ���3:� Y�	>0 ,U3�w�%8 �¯�AX0
 ��w%8  C4 Z' ��Y36 Q0 g��h�� LBW6 L�6 Q ��A�{6

>�/3?� �PISA�  �C4 U�3/�h� UC��{6 ) i/h� Q U48 Y[ ,
©�3{� .�	 ,H�>��/3?Q� ¥a� ��w%8 H�>��/3?Q� 9�: 

>�/3?� �k�{� *4 R�I £o �k�Io ,�A�An=3�� �PISA� 
 \¢��� >���/3?Q� ���A�8 G��' .���{� ��� ;c��C���� ����
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U	 \F'Y3�� R���0 j 
 ,HY�����0 c�C���� G�' <�=/�� ��+A: T{W6�0
 5�3�� 7�/�%8 .�,8 ]8 9: d>��� H�2�,0 e2�,0

V��� H�A��I����� \����C	 ���{��3�� :6 J>��4 \����' \���{
 qA�{6 �A�I��> H�/�>�60 �hS�48 U�3/�h� H�AI�����

 ) H�A�I����� \���' �Y3�:�0 ,�A���� LBW3�� H���3@'
�A4��� H���3@��� qA{6 ��w%8 9: U3/�h� UC��{6 j �,0

 H�AI����� g3[ ]8 £o &�p �����.�0�( �' ��@�% �
 H�/�>�60 �hS�48 \��{6 9�: \����� :�@�60 \:6

%80 �AI��>�A���� LBW3�� H���3@' qA{6 ��wj 
 

��P�� ��G�� :+��,�
��� �&#�� 	;���� ����K�: 
 <(�'39! ��]���� � 	
����� 	����� 	����� 	��� ����� ��� ����K 	
����� +�M��G�"�( +�J����� 3PISA 2018 ! )]* +��],�
��� �&#]�� 	];����

QG��� 	#�$ �%� 	&'(B 

���*h��� +�+��,�
 (���OhU����� +� 

 D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

-�����  D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

3.47 0.77 7 15− �A[�6 ;��8 1F+' H�AI����� 9: H���3@�� �Ak���� �A4��j 3.21 0.79 9 

3.74 0.73 5 
16− ���A[�6 ;����8 1F+��' H�A��I����� 9��: ��;>���� ]0� H�>���F�� 

H����Q�0j 
3.11 0.74 10 

3.42 0.77 9 17− R�I \:� 1F+' H�AI����� H�>�F' LBW3�� �A����j 3.05 0.78 11 

3.58 0.69 6 18− R�I �Y3�� 1F+' H�AI����� �AC+3	 H�>�F�� �A6�At� �� �/�h��j 3.37 0.68 6 

4.58 0.77 2 19− R�I cC�6 1F+' H�AI����� �@'.2 G' >�/3?� PISAj 4.53 0.77 3 

4.58 0.90 3 
20− R�I ~�@6� RA+n�6 ��w�%l� ) 1���+' H�A�I����� Z�' RA+n�6 

��w%l� ) >�/3?� PISAj 
4.53 0.61 2 

3.47 0.77 7 
21− ��, �A[�6 i2��D q�>6 H�AI����� V3�� �F_
{� 1F+�' H�A�I����� 
9: \��3��j 

3.63 0.90 5 

4.05 0.71 4 
22− IR� �hS�4l� H�/�>�3��0 �+C��3�� ) 1���+' H�A�I����� V�3�� 

R^�6 H�AI����� ) H�,�A% J�At�j 
3.68 0.75 4 

3.26 1.05 11 23− R�I ��+6 gA��%8 \��{3�� �'{�� ) 1F+' H�AI�����j 3.26 0.93 8 

3.32 1.11 10 
24− R�I J�:��' gA��%8 \��{6 H�AI����� �_
{�� ) 1F+' I�����H�A 

H���3@�� �W�3K�� �/�h��j 
3.32 0.82 7 

4.63 0.68 1 25− >�/3?� H�/�h3' G: � OA�	 \3� H�AI����� 1��+' ���h6 PISAj 4.58 0.61 1 

3.83 0.57  >�=C�� �����  %�3�� 3.66 0.43  
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 \�,> �0r� G' y�3��9 � ��@�t�  �%�3�� ]8
Y����0 cC���� G' <=/�� �+A: �{k��� H�>��/: 9: H

 G�' ¦0���6 >�=�� �a��3.26 � ��3_0�4.63� <�A_ ;
c	 H�>�/��� 9: \F3{k��' �(>� T_0��6 :,�h�%�3' 

0 \�,> J>��/��� £0l� ��/6���	 Hf��( <A_ ,� O( �A��:
�25�  �Fn40Ã G�: � O�A�	 \3� H�AI����� 1��+' ���h6

 >�/3?� H�/�h3'PISAÄ ��@_  %�3C	 �4.63� f�(0 ,
6���	 \,> J>�/��� �A4���� �/�19 � �Fn40Ã cC��6 R�I

 >�/3?� G' .2�@' H�AI����� 1F+'PISAÄ j  �%�3C	0
 ��@_�4.58 � e>�A�' ;��=4�0�0.77 j� Hf��( YA�k

 \,> J>�/��� JL?l� ./, �/6���	�24 � �Fn�40Ã R��I
 1F+�' ) ��_
{�� H�A�I����� \���{6 gA���%8 J�:��'

�� H���3@�� H�AI������/�h�� �W�3KÄ ��@_  %�3C	 
�(3.32 \��,> J>���/��� JL��?l� ���/6���	 Hf���(0 ,�23 �

 �Fn40Ã 1F+�' ) ��'{�� \��{3�� gA��%8 ��+6 R�I
H�AI�����Ä��@�_  %�3C	  3.26)� ¦0���6 c�_ ) ,

 H�2�,0 e2�, G' <=/�� �+A: �{k��� ��@t�  %�3��
 G�' >��=�� �a�� H�>�/: 9: d>����3.05 ���3_0 

�4.58� H�>��/��� 9: \F3{k��' �(>� T_0��6 <A_ ;
c	 :,�h%�3'0  £0l� ��/6���	 Hf�( <A_ ,� O( �A��:

 \,> J>�/����25�  �Fn40Ã \3� H�AI����� 1��+' ���h6
>��/3?� H��/�h3' G: � OA�	Ä ��@�_  �%�3C	 �4.58 �

 \,> J>�/��� �A4���� �/6���	 Hf�(0�20 � �Fn40Ã R�I

�@��6� Z��' H�A��I����� 1����+' ) ��w��%l� RA+n��6 ~
 >��/3?� ) ��w�%l� RA+n6PISAÄ �%�3C	 ,  ��@�_

�4.53� e>�A�' ;��=4�0 ,�0.61 j� ��/6���	 Hf�( YAk
J>�/��� JL?l� ./,  \,>�16 � �Fn�40Ã ;���8 ��A[�6

 H�>����F�� ]0� ;>������� 9���: H�A���I����� 1F+���'
H������Q�0Ä ��@��_  ��%�3C	 �3.11�YA��k , Hf���( 

 \,> J>�/��� JL?l� �/6���	�17�  �Fn40Ã \�:� R��I
��A���� L�BW3�� H�>��F' H�A�I����� 1F+'Ä   �%�3C	

 ��@_�(3.05j 
G�' .�[ �%�>� Z' ��A3+�� ¥a� iW360� : J��=��

,VhA'�{��0 2016� 7�/�%8 ��3@' ]8 H�F^8 V3��0 ,
 >�/3?�	 �/�h�� 12�34 56TIMSS1F+��	 �{��3��    Hf�(

	 ��%�>� Z�' i�W36 Y�[ ,��A��: ��(>(Indartono & 

Hamidy, 2019) �'K3@��� 1��+�� ]8 H�F^8 V3��0 ,
 >��/3?� 12��34 ) L���6 ��� H�A�I����� \���6 �A�C: )

(PISA) ��%�>� Z' R�3� c_ ) ,�,���At�0 d>��W�� 
2014���/�h�� 12��34 5�6 7�/�%8 ]8 H�F^8 V3��0 , 

>���/3?�	 �TIMSS���{��3��1F+����	 �  ���(>	 Hf���(
�h%�3'j 

 c��C���� G��' <��=/�� ���+A: ~���W6� ���_P�0
 9�:8 ��m ) d>���� H��2�,0 e2�,0 ,HY����0
 ,H�A�I����� 1F+�C	 ��{��3�� �/�h�� 12�34 56 7�/%8

V�0 :Ã H�/�h3' G: � OA�	 \3� H�AI����� 1��+' ���h6
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>�/3?� �PISA�Ä0 ,Ã) ��w�%l� RA+n�6 ~�@6� R�I 
>���/3?� ) ��w��%l� RA+n��6 Z��' H�A��I����� 1����+' 

�PISA�Ä0 ,Ã .2�@�' H�A�I����� 1F+' cC�6 R�I
>�/3?� G' �PISA�Äj  

 H�A�I����� 1���+' ]8 £o ��A3+�� ¥a� ����6 ,0
 >�/3?� H�/�h3' V:��6 QPISA)� �: UA�: g6
� � ,

 ,>��/3?Q� ��w�%8 Z�' 1��+�� ) �+C��� ��w%l� ~�@6�
kH�>��/3?� G�' .2�@�' 1���+�� cC�6 �: G: OP� 
�PISA��� ���� 08 j 

 5�6 7�/%8 .,8 �m ) <=/�� �+A: TW�3?�0
 ���� <�A_ ;H�A�I����� 1F+�C	 ��{��3�� �/�h�� 12�34

V� 7�/%l� .,8 ]8 HY����0 ]�C���� :Ã ���+6 R�I
H�AI����� 1F+' ) �'{�� \��{3�� gA��%8Ä0 ,Ã R�I

��' 1F+�' ) ��_
{�� H�A�I����� \���{6 gA���%8 J�:
��/�h�� �W�3K�� H���3@�� H�AI�����Ä 0�2�, ����0 ,
V� 7�/%l� .,8 ]8 d>��� H�2�,0 :Ã \�:� R��I

��A���� L�BW3�� H�>��F' H�A�I����� 1F+'Ä0 ,Ã ��A[�6
 H�>��F�� ]0� ;>����� 9�: H�AI����� 1F+' ;��8

H������Q�0Ä ¥a��� �����6 ��,0 , g��3[ ]8 £o ����A3+��
 H�A��I������.���0�( ���' �@���% � gA����%8 ) ����+6

 H���3@���� V��:��6 \����{6 gA����%8 ¦
��{60 ,\����{3��
�A���� LBW3�� H�>�F' \:60 ,�/�h�� �W�3K��j 

 
Q��P�� ��G�� :t��J��� 	;���� ����K�: 

 <(�'310!:��� ����K 	
����� +�M��G�"�( 	����/� +�J�����  ��]���� � 	
����� 	����� 	����� 	��� ����� PISA 2018) ! )]* t]��J��� 	];����

QG��� 	#�$ �%� 	&'(B 

���*h+��,�
��� +� (���OhU����� +� 

 D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

-�����  D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

4.42 0.77 7 26−R�I /�h��� ) H�>�F' Jf��{��j 4.21 0.79 10 

4.37 0.83 9 27− R�I �/�h�� ) H�>�F' �	�3B��j 4.26 0.73 8 

4.42 0.77 7 28− R�I �/�h�� ) H�>�F' 7�@t�j 4.26 0.73 8 

4.47 0.77 6 29− R���� VC[�
�� ) H�AI����� �� �/�h��j 4.53 0.61 4 

4.63 0.68 2 
30− R�I J>, g��h�� 9: cA�6 H�'����� �	��h�� �'�P�� >�/3?Q PISA  ) 

��� H�AI�����j 
4.53 0.61 4 

4.74 0.65 1 31− R�I V:0 g��h�� ;���	 >�/3?� PISA U3A�80j 4.63 0.50 1 

4.53 0.77 5 32− R�I ��>�o g��h�� ]8 U3[>�S' ) >�/3?� PISA �6  OPA�� U+D��j 4.58 0.69 2 

4.58 0.77 4 33− ��(0 ¥��� V/�% �� �/�h�� �=4 H�>�/3?Q� �A�0��j 4.53 0.61 4 
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R��� h <(�'310!B 

���*h+��,�
��� +� (���OhU����� +� 

 D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

-�����  D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

4.63 0.83 3 
34− R�I J>, �/�h�� 9: R�A^�6 \A���W�� H�>��F��0 �A�I����� ) H�,�A�% 

J�At� �A'�A��j 
4.42 0.77 7 

4.37 0.90 10 
35− R�I �/�%�+' >��/3?� PISA ) ���� H�A�I����� Z�' ��3@��� e��C��� 

g��h��� 15 �+%j� 
4.58 0.71 3 

3.21 0.85 13 36− J��[ 7�A¯ �/�h��j 3.16 0.83 11 

3.47 0.84 11 37− R�I �CA, .Cm ���A�0u@ �� �/�h��j 3.16 0.90 12 

3.42 0.77 12 38− R�I fY34� �/�h�� �%>C��j 3.05 0.97 13 

4.25 0.48  ��G��� I��� D����� 4.15 0.34  

 
 \,> �0r� G' y�3��10 � %�3�� ]8  ��@�t�

 H�>��/: 9: HY����0 cC���� G' <=/�� �+A: �{k���
G��' ¦0����6 >���=�� �a��� �3.21 ����3_0 �4.74� po ;

c	 H�>�/��� 9: \F3{k��' �(>� T_0��6 : ,�h�%�3'
 \�,> J>��/��� £0l� ��/6���	 Hf��k ,� O( �A��:0�31� 

 �Fn40Ã>��/3?� ;����	 g��h�� V:0 R�I �PISA �
U3A�80Ä ��@_  %�3C	 �4.74 � J>�/��� �A4���� �/6���	0

 \,>�30 � �Fn�40Ãc�A�6 9�: g���h�� J>�, R��I 
>��/3?Q ��'�P�� ��	��h�� H�'����� �PISA � ���� )

H�A��I�����Ä ��@��_  ��%�3C	0 �4.63 � ;����=4�0
 e>�A�'�0.68 j�J>�/��� JL?l� ./, �/6���	 Hf�( YAk 

 \��,>�38 � �Fn��40Ã���%>C�� ���/�h�� fY3��4� R���IÄ 
 ��@_  %�3C	�3.42� JL�?l� ��/6���	 Hf��( YA�k ,

 \,> J>�/����36 �40 �FnÃ�/�h�� 7�A¯ J��[Ä  �%�3C	 

 ��@_�3.21� ��+A: ��{k��� ��@�t�  �%�3�� ¦0��60 
 �a�� H�>��/: 9: d>��� H�2�,0 e2�, G' <=/��

 G' >�=���3.05 ���3_0 �4.63� ��(>� T�_0��6 po ;
c�	 H�>�/��� 9: \F3{k��' :,�h�%�3'0  ,� O�( ��A��:

 \�,> J>��/��� £0l� �/6���	 Hf�( <A_�31�  �Fn�40
Ã>�/3?� ;���	 g��h�� V:0 R�I �PISA �U3A�80Ä 

 ��@_  %�3C	�4.63� J>��/��� �A4���� �/6���	 Hf�(0 ,
 \,>�32 � �Fn40Ã ) U3[>�S' ]8 g��h�� ��>�o R�I

>�/3?� �PISA �U�+D�� OPA��� ��6Ä �%�3C	 ,  ��@�_
�4.58� e>�A�' ;��=4�0 ,�0.69 j� ��/6���	 Hf�( YAk

 ./, \�,> J>��/��� JL?l��37 � �Fn�40Ã ��CA, R��I
 ��@�_  �%�3C	 �/�h�� �� �A�0u@�� .Cm�3.16� ,

 \�,> J>��/��� JL�?l� �/6���	 Hf�( YAk�38 � �Fn�40
Ã�%>C�� �/�h�� fY34� R�IÄ  ��@_  %�3C	�3.05j� 
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 ����%�>� Z���' �����A3+�� ¥a���� i���W360� J��=����
,VhA'�{��0 2016�3@' ]8 H�F^8 V3��0 , 7�/�%8 ��

>��/3?�	 ��/�h�� 12�34 56�TIMSS � \��3���	 ��{��3��
 .[ �%�>� Z' ��A3+�� ¥a� iW36 Y[ ,�A��: �(>	 Hf�(

 G�'(Tanner & Osman, 2016, Spaul, 2017) V�3��0 
 \��>Y:8 ¦0�
�6 G� ��/�h�� G' JL/[ �/@4 ]8 �6�F^8

15−16 H�>�/3?� ) ��K�� c��u' L¯ �+% (PISA) 
g/@	 ���� ) \���,8 Z' d>C3�� H��+% ) ~>�W�� 

 ��%�>� Z' R�3�0 ,����� �0� G'�,���At�0 d>��W�� 
2014� ��/�h�� 12��34 5�6 7�/�%8 ]8 H�F^8 V3��0 ,

>���/3?�	 �TIMSS �1F+����	 ���{��3��  ���(>	 Hf���(
 ��%�>� 12��34 Z�' T�W�3?� Y�[ ,�h%�3'(Özkan & 

Özaslan , 2018) H�F^8 V3��0 , G' Jf��{�� R�I ]8
>�/3?� ) �/�h�� 12�34 56 7�/%8 9:8 �PISA�j 

 <=/�� �+A: ~�W6� �_P�0� ,HY�����0 ]�C����
d>��� H�2�,0 02�,0 � 5�3� g/�% 9�:8 �m )

��0 ,H�AI����� 1F+C	 �{��3�� �/�h�� 12�34 :Ã R��I
 >��/3?� ;���	 g��h�� V:0PISA) �U�3A�80Ä ����0 

��V�� ���?l� 7�/�%l� 9�:8 ]8 HY�����0 ]�C�� :
Ã ��	��h�� H��'����� c�A�6 9�: g��h�� J>, R�I

>�/3?Q �'�P�� �PISA �H�AI����� ��� )Ä,0 Ã R�I
 ) �A�I����� H�>��F��0 \A��W�� RA^�6 9: �/�h�� J>,

�A'�A�� J�At� H�,�A%Ä02�, ��� YAk   d>���� H�2�,0

l� 9:8 ]8V� ��?l� 7�/% :Ã ]8 g��h�� ��>�o R�I
>�/3?� ) U3[>�S' �PISA �U+D�� OPA�� �6Ä,0 Ã R��I

>�/3?� �/%�+' �PISA � ��3@��� Z�' H�AI����� ��� )
 g��h�� e�C����15�+% �Äj  

 V�:0 R�I ]8 £o ��A3+�� ¥a� L@W6 ���� ,0
.�(8 G�'  {k \F3	�(o £o e�u� >�/3?Q� �A��	 �/�h�� 

 OP�k ,>�/3?Q�	 \F�2�34 ) ��u� � �A[�6 ]0� �	�(��
 ��	��h�� H�'����� cA�6 9: g��h�� J>, �: ]8 G:

�:0 ,>�/3?Q� .2�@' G: �	�(À�  ) �Fh	> 9: U6>,
 9�: �=A=n��� ��	�(�� "��k G�' .�{� U6�A_ ~�A%
 ��: ]8 Y�[ ,>��/3?Q�	 U�3�A34 9: qB�+� � .2�@��

%�+'�/  �/�h�� G@� >�/3?Q��15 � ]8 £o ���� , ;� O'�:
 \A���W�� N�/�� ]��I��3� Q ��A'�+�� �0��� ) �/�h��
 �� 1F+��� \AE+6 ��A34 >�/3?Q� ��0�+3� V3�� H�>�F��0

 ) ��/�h�� ]l0 ,>��/3?Q�	 \F�2�34 ) ��u��G�% 15 �
 �_�0 RX ) \F�Ab ��4�B� Q >�/3?Q� ) c[>�S��

�e�4���� �0l� Rn�� �Z%�3�� � \F��	 (�� , Y4o0
�4�8 ;�WX )j 

 5�6 7�/�%8 .�,8 �m ) <=/�� �+A: T{W6�0
���	 g��h��	 �{��3�� �/�h�� 12�34 :Ã �/�h�� fY34� R�I

 J���[0 ,�A�0u@�C�� \�F�Cm ��CA, R�I0 ,�%>C��
�%>�� G: \��A¯Ä j °��/6>� ��: £o &��p ���� ,0

//@���c : ���OD�/6>� ��>��� .An�=3��	 5�����0 ,�0l�
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 J���, U	 ��{� e>��o .C�[ �/�h�� 7�A¯  /I0 ,� Oª�/'.An=3�� 9: ¥��8 .�{� � d>��� H�2�,0 j 
 

R����� ��G�� :	������� 	V����� 	;���� ����K�: 
 <(�'311!: ��� ����K 	
����� +�M��G�"�( 	����/� +�J����� ������ � 	
����� 	����� 	����� 	��� �����3PISA 2018 ! 	]������� 	V����� 	;����

QG��� 	#�$ �%� 	&'( )*B 

j��*h+��,�
��� +� (���OhU����� +� 

 D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

-�����  D�����

.��/� 

 F��G�"�

E����� 
t��~�� 

4.53 0.77 2 39−: ;�S3[Q�0 <=/�� 9: �/�h�� ���S' �ACA��6 �wA	 �k�6 �j 4.21 0.85 5 

4.00 0.67 9 40−.nW�� �:�, ) 7Ph�� ������ �k��B�� j 3.42 0.90 11 

4.05 0.91 8 41−;�S3[Q�0 <=/��0 �k���� >��n' ��+6 \:� T4
4�� �k�6 �: j 3.79 0.79 8 

4.16 0.83 6 
42−H�A+{6 �k�6 �:  �A�I����� \A���W�� @�� V�3�� d>���	 �pY+��0 \A��3�� 

�AI����� �(aC+�� 9: :�@60j 
3.89 0.66 7 

4.16 0.83 6 43−\FC��6 \:60 Jf��{�� 9: �/�h�� Z�S6 H�/3B' �k�6 �: j 4.21 0.63 3 

4.21 0.79 5 44−�/�h�� c	 V:Yr� .C��� �ACA��3�� �wA/�� \:� R�I j 4.05 0.62 6 

4.47 0.70 3 45−H�AI����� .'��' H��AF� R�I j 4.21 0.63 3 

4.47 0.77 4 46− >�/3?Q �/�h�� �%>�� �wA� R�I PISAj 4.47 0.77 2 

4.53 0.70 1 

47− H�,�A% ) H�AI����� iA/h3	 yC@6 V3�� H�'�{�� G' �ACA��3�� �wA/�� ��? 
 .�' �A'�A�� J�At��� �ACA��3�� ]�[>l� ,����=40 �D�A��0 J>��+��0 ~�@3�� �%>Y

�:�>��� �%>Y� �{�t�j� 

4.68 0.48 1 

3.53 0.84 10 48−�A%>�� c4��{��0 �CE4l�	 ���3�Q�0 °�/�4Q� R�I j 3.63 0.96 10 

3.26 0.73 12 49−�/�h�� �� fY34Q�0 �+D���� �k�{�� �%>�� ����6 R�I j 3.42 1.07 12 

3.32 0.89 11 50−�C+3�� G' �/�h�� ���x 9: �ACA��3�� �wA/�� J>, �: j 3.63 0.90 9 

4.06 0.53  ��G��� I��� D����� 3.97 0.44  
 

 �0( G' y�3��11 � �{k��� ��@t�  %�3�� ]8
 �a�� H�>��/: 9�: HY�����0 cC���� G' <=/�� �+A:

¦0����6 >���=��  G��'�3.26 ����3_0 �4.53� <��A_ ;
6c	 H�>�/��� 9: \F3{k��' �(>� T_0�� :,�h�%�3' 

0c3/6����	 Hf��( <�A_ ,� O( �A��: : ��A4����0 ,£0l�

 \,> ]�6>�/����47�  �Fn40Ã G�' ��ACA��3�� ��wA/�� ���?
 H�,�A�% ) H�A�I����� i�A/h3	 yC@�6 V3�� H�'�{��

�A'�A�� J�At�Ä \�,>0 ,�39� �Fn�40 ,Ã ��wA	 �k��6 ��:
 ���S��' ���ACA��6;�S��3[Q�0 <��=/�� 9��: ���/�h��Ä 
 ��@��_  �%�3C	�4.53�e>���A�' ;����=4�0 ,� 0.70� 
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0�0.77 � JL�?l� .�/, �/6���	 Hf�( YAk ,gA6
�� 9:
 \,> J>�/����50 � �Fn40Ã 9: �ACA��3�� �wA/�� J>, �:

���C+3�� G��' ���/�h�� �����xÄ  ��%�3C	 �(3.32 Hf���(0 ,
 \,> J>�/��� JL?l� �/6���	�49 � �Fn40Ã �����6 R�I

��/�h�� �� fY34Q�0 �+D���� �k�{�� �%>��Ä  �%�3C	 
 ��@_�. (3.26 ��+A: ��{k��� ��@t�  %�3�� ¦0��60 

 �a�� H�>��/: 9: d>��� H�2�,0 e2�, G' <=/��
 G�' >�=���3.42���3_0 , �4.68� T�_0��6 <�A_ ;

c	 H�>�/��� 9: \F3{k��' �(>� :�( �A��:0 ,�A��: ,� O
 \�,> J>��/��� £0l� �/6���	 Hf�( <A_�47�  �Fn�40

Ã i�A/h3	 yC@�6 V3�� H�'�{�� G' �ACA��3�� �wA/�� ��?
�A'�A�� J�At� H�,�A% ) H�AI�����Ä ��@�_  �%�3C	 

�4.68� \,> J>�/��� �A4���� �/6���	 Hf�(0 ,�46  � �Fn40
Ã >�/3?Q �/�h�� �%>�� �wA� R�IPISAÄ j  �%�3C	
�4.47 j� JL?l� �/6���0 JL?l� ./, �/6���	 Hf�( YAk

 \,> ]�6>�/����40 � �Fn40Ã ) 7Ph�� ������ �k��B��
.nW�� �:�,Ä \,> J>�/���0 ,�49 � �Fn40Ã ����6 R�I

��/�h�� �� fY34Q�0 �+D���� �k�{�� �%>��Ä  �%�3C	 
 ��@��_�(3.42 c�>���A�' ck����=4�0 �0.90�0 �1.07 �

:gA6
�� 9 j 
 ����%�>� Z���' �����A3+�� ¥a���� i���W360� J��=����

,VhA'�{��0 2016� 7�/�%8 ��3@' ]8 H�F^8 V3��0 ,
>��/3?�	 ��/�h�� 12�34 56 �TIMSS � \��3���	 ��{��3��

 �8 �%�>� Z' ��A3+�� ¥a� iW36 Y[ ,�A��: �(>	 Hf�(
 ¸A:�2008� ) � OL��6 .'����� ��[8 ]8 H�F^8 V3��0 ,

' d>���V�� .An�=3�� ��WK+ : H���AF�3�� §�{4
 e�'�M�� ��%�>�0 ,�A+{3�� >��n��0 �A%>���2010� �

 .An��=3�� H�p �0���� ) d>����� ]8 H���F^8 V��3��
 �>���� º���+�� ���A_�4 G��' .���k8 T��4�[ Z��W6���

H��AF�3��0j 
 <=/�� �+A: ~�W6� �_P�0� ,HY�����0 ]�C����

d>��� H�2�,0 02�,0 ��m ) 5�6 7�/�%8 9:8 
V�0 ,�ACA��3�� �wA/��	 �{��3�� �/�h�� 12�34 :Ã ��wA/�� ��?

 H�A�I����� i�A/h3	 yC@6 V3�� H�'�{�� G' �ACA��3��
�A'�A�� J�At� H�,�A% )Ä0 ,Ã ��ACA��6 ��wA	 �k��6 ��:

;�S�3[Q�0 <�=/�� 9�: �/�h�� ���S'Ä0 ,Ã R��I
H�AI����� .'��' H��AF�Ä0 ,Ã�� ��wA� R�I ��%>

>�/3?Q �/�h���PISA�Äj 
 H��'�{�� �k�6 �: ]8 £o ��A3+�� ¥a� ���6 ,0
 ZA�S60 ,J�At� H�,�A@	 H�AI����� iA/h3	 yC@6 V3��
 12��34 5�6 ) \F@� , ;�S3[Q�0 <=/�� 9: �/�h��

 >�/3?� ) �/�h��PISA)� ��AF� R��I ]8 G�: OP�k ,
3?P� �/�h�� �wA�0 H�AI����� .'��' 5�6 ) ��u�� >�/

\F�2�34j 
 7�/�%8 .�,8 �m ) <=/�� �+A: T{W6� &�a[

 V�0 ,�ACA��3�� �wA/��	 �{��3�� �/�h�� 12�34 56Ã R�I
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��/�h�� ��� fY3�4Q�0 ��+D���� �k�{�� �%>�� ����6Ä ,
0Ã�C+3�� G' �/�h�� ���x 9: �ACA��3�� �wA/�� J>, �: Ä ,
0Ã�����3�Q�0 °�/���4Q� R���I c4����{��0 ���CE4l�	 

�A%>��Ä0 ,Ã.nW�� �:�, ) 7Ph�� ������ �k��B��Ä j 
 ��+D���� ��k�{� ]��[ £o ;���A3+�� ¥a� ���6 ,0
 c4��{���	 ����3�Q�0 ,��C+3�� �/�h�� ���60 ,fY34Q�0
 Q �,0 ,.An�=3��	 Jª��/'  /6�6 Q 7�/%8 �A%>��

A/h6 f�+�8 ) 08 >�/3?Q� �wA	 ) �FE6 ����[ Ë�W� �� U{

 ��k��B�� Ë�W� , YAk ,�/�h�� 12�34 56 7�/%8 .,8 G'
 .nW�� �/�D �: ]�B� .nW�� �:�, ) 7Ph�� ������

G: ��� Q �30 �d>��� \E�' ) �O/��D j 
<�i�]]�� ��]]P�� : H���(>�  ��%�3' R���3¨ .���

 12�34 56 7�/%l \��m ) <=/�� �+A: H�	��3%�
�C�� �/�D >��/3?� ) �����@�� �A	���� �B(PISA 2018) 

H�LM3� � O�/6 H�AI����� J��� : s�t� .C����\���'�J, 
2�,��%>' J�?q+r� ,VC���� .�u�� , 

 

1− \�/� N��� ef�� 	��#���: 
 <(�'312!: q�* ������−J�� ���]�� ��]� ���]�  <�]8 Q]G��� 	]#�$ +���C��� � o(�9�� 	�"�� j#�( ��]���� � 	]�� 3PISA 2018 ! +��],�
��� -��]�

\�/� N��� Fs����B 

��G�� \�/� N��� ���� t���� D���* t���� n��A 	��O Z  	�"��� H���* }����� 

\��'�J 19 17.58 334.00 H�AI����� \��C	 �{��3�� 7�/%l�j 
2�,�J 19 21.42 407.00 

1.07 0.297 ���� L¯ 

\��'�J 19 20.42 388.00 �/%l�1F+��	 �{��3�� 7j 
2�,�J 19 18.58 353.00 

0.51 0.624 ���� L¯ 

\��'�J 19 22.63 430.00 g��h��	 �{��3�� 7�/%l�j 
2�,�J 19 16.37 311.00 

1.74 0.085 ���� L¯ 

\��'�J 19 20.39 387.50 �ACA��3�� �wA/��	 �{��3�� 7�/%l�j 
2�,�J 19 18.61 353.50 

0.50 0.624 ���� L¯ 

\��'�J 19 19.74 375.00 7�/%z� �A�B�� �(>��j 
2�,�J 19 19.26 366.00 

0.13 0.908 ���� L¯ 

 

 ]��' >��/3?� �K3�%� ��u@�� �a� G: �	�(À�– 
]��B�0 ��+A��� \�_ �Mn� ��E4 V+60 �30≥N� .�[ ) 

��� �: c	 G��/3�� 08 �:�C�H��:�C G�' y��3�0 ,
 �0(�12 � \A, ]8�� ����� L¯>0��=�� ) �OA2�n�_o  :

� ��{��3�� 7�/%l� ,H�AI����� \��C	 �{��3�� 7�/%l�
 ��{��3�� 7�/�%l� ,g���h��	 �{��3�� 7�/%l� ,1F+��	

��ACA��3�� �wA/��	 � ��A�B�� ��(>�� )0 ,¥�_ 9�: .�[
>�/3?� ) �/�h�� 12�34 56 7�/%l �PISA 2018 � J���
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 ���Q� ep ;P3?� ��(0 �: £o LS� � ,H�AI�����
 ���_ <�=/�� �+A: H�	��3%� H�h%�3' c	 �A2�n_o

>�/3?� ) �/�h�� 12�34 56 7�/%8 �PISA 2018 � J����
 >0��=�� )0 J�_ 9�: .[ >0�=�� &�6 ) H�AI�����

�+A��� ����kl s��t� .�C��� ;P3?� £o ���� ,.B[� :

�\��'� J−2�, ��%>' J� £o ��A3+�� ¥a� ���6 ,0 ,
 7�/%l� 9: s�t� \F�C: ;P3?�	 <=/�� �+A: ~�W6�

>�/3?� ) �/�h�� 12�34 56 £o e�u6 V3���PISA� Y	>0 ,
 <�=/�� J��8 ) J�=�� �/�h�� 12�34 56 7�/%8 �A�l

HQ���� ZAb ) j 
 

2− NWi�� ef�� 	��#���j���� : 
 <(�'313!: q�* ������−��� ����  <�8 QG��� 	#�$ +���C��� � o(�9�� 	�"�� j#�( ������ � 	��J�� ����� 3PISA 2018 ! Fs���� +��,�
��� -���

j���� NWi��B 

��G�� j���� NWi�� ���� t���� D���* t���� n��A  	��OZ  	�"��� H���* }����� 

d��>���B	 30 16.23 487.00 �3�� 7�/%l� \��C	 �{�
H�AI�����j L3@(�' 8 31.75 254.00 

3.52 0.000 
 +: ����

 ��3@'0.01 

d��>���B	 30 17.97 539.00 1F+��	 �{��3�� 7�/%l�j 
L3@(�' 8 25.25 202.00 

1.65 0.104 ���� L¯ 

d��>���B	 30 19.10 573.00 g��h��	 �{��3�� 7�/%l�j 
L3@(�' 8 21.00 168.00 

0.43 0.686 ���� L¯ 

d��>���B	 30 18.40 552.00 �ACA��3�� �wA/��	 �{��3�� 7�/%l�j 
L3@(�' 8 23.63 189.00 

1.19 0.250 ���� L¯ 

d��>���B	 30 16.45 493.50 7�/%z� �A�B�� �(>�� 
L3@(�' 8 30.94 247.50 

3.28 0.000 
 +: ����

 ��3@'0.01 

 
 �0( G' y�3��13 � \A, ]8�� � �OA2�n�_o �����

 ��3@' +:0.01>�` ) � : \���C	 ��{��3�� 7�/�%l�
H�AI������ 12��34 5�6 7�/�%l �A�B�� �(>�� )0 ,

 >�/3?� ) �/�h��PISA 2018 LS�� � ,H�AI����� J��� 
 H�h�%�3' c�	 �A2�n�_o ��Q� ep ;P3?� ��(0 £o

� ��/�h�� 12�34 56 7�/%8 ��_ <=/�� �+A: H�	��3%

>���/3?� ) �PISA 2018 � >���` ) H�A��I����� J�����
 �A�B�� �(>�� )0 ,H�AI����� \��C	 �{��3�� 7�/%l�
 ����kl V�C���� .��u�� ;P3�?� £o ����� ,7�/%z�

�+A���� : d��>���B	−L3@(�' � ��+A��� ����k8 y��n� ,
�' 9: c�X�t� ]�[ £o ��A3+�� ¥a� ���6 ,0 ,L3@(
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