
���������
	���	��


������ ����������� ��������� ���"!$#�%�&��('�#*)+�-,/.10�2�3�#54�67,��7,���&�2"��#8!$#8�7,/9 &���3�#8�"67,/:��(6";<#5&�#56�=�2�>
67,@?BA-.1C$,D67,FEG,��"#8EG,���2�=�27�"#�'FHIA-3��(,�&�2�>KJ@%�A-&�'L,��7,K:��(6";<#5&�#56�=�2�>D'D6"�('�2�>K�7'L,���#8!$#8�@2
%�A-&�'�2F'�#5:M��N/,�:"�"�+'�2�67,��O2F2��7,�C*2D:��(6";<#5&�#56�=�2�>�#1%"�L!$'�#8�"#567,�67,P,�:"��Q�,�3�6�2K67,OQ�R�6�2F%�&���0�S
3�#8ET2F'PEG,��"#8EG,���2�:",��7,12F2�6";<�(&7EG,���2�:",��7,�U(,P!$A7VK�P�7,�:",+2F67,/��0�&7,�C*�('L,�6�2�#8�"�1'P!$&�#W�76"�L�"�
Q�R�2�3�2"VK#@2YXIZ/[\%"�]�"#5C*2^%�&���0�3�#8ET2_�T` �a�7,�C*2b�$�8�72�67,�Uc']!$&7,�'�6"#56�2�#@!�%"�L!$3�#W�76�27�"#F6�>�S
:���3�:��@�$�8�72�6�2_Ud:��(6";<#5&�#56�=�2�>L�7,@!$#�e�,�&7,�:"�"#5&�2�C*2�&7,�!K&�#5:��(&"��#56f0�&��(4f���(:�37,��72]2]67,OQ�R�6�2
!$A-��0(VK#56�2�>7�-g<#W�72�=7,����(:�37,��72h%"�F%"�(:",�67,K27EG,��i!$'���#8�"�K'L,�)/6"�FET>L!5�"�D'F��0�37,�!5�7�7,P67,FEG,(S
�"#8EG,���2�:",��7,�UO2�6";<�(&7EG,���2�:",��7,�2��"#We"6�27�"#j%�&�2�3��()�#56�2�>7��Xk���(:�37,��-,+67,�9��"HI�(4�'L,�3�#56�:��('�2
l � l ,�6"#5'D!$#+�(%�27!$'L,����"#We"6"��3����O2�2�67,�3�2�6"#54�6"�L�"��%�&����O&7,�ET2�&7,�6"#�U":��(27�"�K!$#+2�C*%"��3�C*'L,��FC$,
%"��3�Q�R7,�'L,�6"#I67,�����3�6�2K2K�$�(&�6�2K�O&7,�6�2�=�2K67,/!$;<#5&�2�R�6�2D:��8���('�#B2��72�C$,�4�6_��Xb���(:�37,��-,�67,+NK�
m 27�"�('�2n`��"o 6"#5'�!$#+%�&�#W�"!5�7,�'�>L��6"�('�2F�O&7,�6�2�R�6�2n�"#5�(&�#8ET2FC$,P#W�72�6�:�37,�!1�L�F6"#5��0�&7,���27ET2
,�37�"#5&�67,���2�'�6�2/&�#5�$#56"#5&7,���2�'�6�2�%�&���="#8!$2P'+��0�37,�!5�7�7,p67,�!5�7,���27!5��2�:",��7,��$X]���(:�37,��-, 67,+9 3_�
m ,��"#5#5' 2Kq<'�����?I�"�(27Ec#56"�('L,p!$#p%�&�#W�"!5�7,�'�>L��'�#5&���>L�"6"�L!5�"6�2/Ec�8��#53�2�67,12�C*%�27�_UO'�:�3�.1R�'L,(VD2
'�#5&���>L�"6"�L!5�"6�2�&7,�C*%�&�#W��#53�#56�2�>�'P��&�2DET6"�()�#8!5��'L,pJP67,+Q�R�#56�2�=�27�"#�U�67,+2�C*%�27��27�"#p2D67,+%"�L!*S
��2�)�#56�2�>L�7,��LX\���(:�37,��-,�67,D?I�_� l 27ET2�#5'D!$#+��0�!$A-)+�-,P;c2�3��L!$��;B!$:�2�>P'�A-%�&��L!�C$,��"�('L,+�-,�3�2
EG,��"#8EG,���2�:",��7,�#�R7,�!5�n�L�n;c2�C*2�:",��7,�2i'D:",�:�'L,D!5�"#5%"#56_�7X����(:�37,��-,K67,Dr '7� l 27Ec�('L!$:�2nC$,
2�C$Ec#5&�'L,�6"#167,�,�&Le"27Ec#W���('�2K'�#53�2�R�2�6�2n!$#���0�!$A-)+�-,��"��C*2D%�&���0�3�#8Eb'�6"#5�$�('�2�>�27!5�"�(&�2�R�#8!$:�2
2P!$A-'�&�#8Ec#56"#56�,�!$%"#5:"�_�$Z12�3�;T&�#W��HI�(4�:�2�6/�L�P?Gs1tu��0�!$A-)+�-,p'j���(:�37,��-,j!$2�%�&���0�3�#8EG,j!$'�A-&"S
C$,�6K!I&7,�C$ET27!$A-3K�L�"6"�L!$6"�1:�&�27��2�R�6"�L�"�1ET27!$3�#56"#j%"�/EG,��"#8EG,���2�:", '+:�37,�!$67,��7,1!5�7,O>7��?B%"�(&�#W�
6"#5�$�F�L!$6"�('�67,��L���$�('��(&�6"�L!5�F67,FEG,��"#8EG,���2�:",�#/�-,FQ�R�2i!5��Q���#567��27�"#��-,FET27!$3�>L�hC$,D!5,�Ec�L�"�
ET27!$3�#56"#��vXw���(:�37,��-,�67,hNK�vHp,�6�:��('@!$#D&7,�C*�O3�#*)+�-,��f�L!$6"�('�6�2f&�#5C*Q�37�7,���2i�L�"6"�L!$6"�nEG,��"#$S
EG,���2�R�#8!$:��L�"����0�&7,�C*�('L,�6�2�#��L�n'��"�(&7,��7,�R7,�!5�n67,F��&�#8�"�L�"�KEc#*)+�7Q�67,�&��8�76"�K2�C$!$3�#W�7'L,�6"#+67,
��0�Q�R�#56�2�#8�"��%"�DEG,��"#8EG,���2�:",/2n%�&�2�&��8�76�27�"#167,OQ�:�2

(TIMSS-R)
��X�!$'���>P���(:�37,��i?B'7�"HI2�3"S

R�#5'F�-,�'L,F,�67,�3�2�C+67,F!$A7VK#8!5��'�Q�'L,�6"#8�"�7U"'�#5R�#��L�D�$�8�72�6�2_U-67,�g<Q"!$#56�!$:",��7,KEG,��"#8EG,���2�R�#8!$:",
x :���37,�U"R�2�27�"�K%�&�#W�"!5�7,�'�27�"#53�2�!5,�%"�L!5��2��O67,�3�2@C*67,OR�27�"#53�6�2@Q"!$%"#We"2@67,K'L!$2�R�:�2n;T&��(67�"�('�#
67,]EG,��"#8EG,���2�:",��7,�2Y2�6";<�(&7EG,���2�:",��7,��vr '7�TyT,�6�R�#5']2^zP�G9 �(&��"#5'h�-,�'L,��^,�67,�3�2�CD67,i27!*S
�"�(&�2�>L�7,�67,F&7,�C*'�27��2�#8�"�K67,@Ec#8�"�8�72�:",��7,P67,���0�Q�R�#56�2�#8�"�D%"�@EG,��"#8EG,���2�:",�'@HIA-3��(,�&�2�>@2
67,�0L#53�>�C*'L,��DC$,��-,OR�2@67,K!$A-'�&�#8Ec#56�6�2�>a{2@#8�7,�%_�
` #B!5, EG,�3�:��j67,OQ�R�6�27�"#<!$A-��0(VK#56�2�>7U$'j:��(27�"�j!$#<%"�L!5�7,�'�>L� C$,p2�C$!$3�#W�7'L,�6"#T'L,�)/6�2+67,OQ�R�6�2

%�&���0�3�#8ET2_U<6�>�:��(2_UT:��(27�"�a!$#h&�# x ,�'L,��_Uc�7&�Q��O2\C$,OR�#567,���2k2\�L!5�7,�'�#56�2kC$,]%"��|}67,��7,���A x 6"�
2�C$!$3�#W�7'L,�6"#��
X~6�>�:���3�:��@�727!$:LQ"!$2�2k!$#���0�!$A-)+�-,��]%�&���0�3�#8ET2b�L�b2�C*:�3�.1R�27�"#53�67,n'L,�)/6"�L!5�]C$,h%�&����8S

&7,�ET2�&7,�6"#8�"�K'�A-'FXIZ/[cU�C$,K6"�('�27�"#/,�:"��Q�,�3�6�2�2�6";<�(&7EG,�=�2��(6�6�2h�"#We"6"��3����O2�2@'DQ�R�2�3�2"VK#�2
XIZ/[cU7C$,(VK�L�"��%"��>�'�2�37,��7,�!$#��L�n%�&�#W�72n��#8!$#8��2�3�#8��2�>KEG,�:L!$27EG,�U7R�#P��R��('�#5:F0L#5C�:���ET%�.���&�2
6"#p#j67,�%�A-3�6"�+�O&7,�Ec�L�"#56<�c'L,�)/2P2K!$#5�(,+!p�OVK#I%"��|}�$��3�>LEG,�!$2�37,���Xa�727!$:LQ"!$2�>L�7,167,+9���9 �(%�2"S
'L,�6"�('�!$#B�727!$:LQ"��2�&7,���'L,�)/6�2�67,OQ�R�6�2�%�&���0�3�#8ET2�!5�"��>�VD2�67,�%�&7,��(,167,/�"�$|}'�2�'�#5:M�(Xa�727!$:LQLS
!$2�>L�7,�UL'��8��#567,/�L��NK�"Hp,�6�:��('�2n�+�"XI27�7,�6"�('P!$#�%�&7,�'�2@,�67,�3�2�C 67,P%�&��('�#W��#56�2�>�2�C*%�27�"|��"#8!5�
��������U(��0(e"'L,(VF, x 67,�����������Q�R�#56�2�=�2_��Xk&7,�ET:�27�"#j67,/:��(6";<#5&�#56�=�2�>L�7,�!5,/%�&��('�#*)+�-,��P2K�7'�#
Ec#5&��(%�&�2�>L��2�>]!@Q�R�#56�2�=�2^Jb%"�8��0��(&�6�2k!$AM!5�"#5C$,�6�2�>fC$,f�(%�&�#W��#53�>�6"#�67,fQ�R�#56�2�R�#8!$:�27�"#@6�2

�



�L��0��(&�2�C$,/Ec#*)+�7Q�67,�&��8�76�2D!$AM!5�"#5C$,�6�2�>7U(:",�:"�"�+2FC$,+2�C*3�A-R�'L,�6"# 67,/67,�4"|�����0�&�2�Q�R�#56�2�R�#8!$:�2
&�#5;<#5&7,���2_U":��(27�"����&�>�0�'L,/�-,K!$#/&7,�C*�O3�#*)+�-,��D:",��"��67,OR7,�3���67,�Q�R�#56�2�R�#8!$:��D��'��(&�R�#8!5��'��7�
Xb&7,�ET:�27�"#I67,/�7,�C*2�:��(6";<#5&�#56�=�2�>/!$#p%�&��('�#*)+�-, 2KET2�6�27!$27ET%"��C*2�Q"Ef%"�/EG,��"#8EG,���2�R�#8!$:��

Ec�8��#53�2�&7,�6"#�2n67,OQ�R�6�2@2�C*R�27!$3�#56�2�>D!/Ec#*)+�7Q�67,�&��8�76"�PQ�R7,�!5��2�#��
r C*:",�C*'L,�E@�$�(&�#$VF,j0�37,��$�8�-,�&�6"�L!5�_�*67,19 &����O&7,�ET6�2�>1:���ET27�"#8�+C$,1!$A7��#547!5��'�2�#8�"�p%�&�2�!$AM!*S

�7,�'�>�6"#<67,167,OQ�R�67,��7,j%�&����O&7,�EG,��O67,/
10(VK#8!5��'�#56�2�>j:���ET27�"#8�+2�67,1�8|})�, m ,�&�2�>�67,��p�(6�R�#5'L,��
67,/
1&��(,�6�2�C$,�=�2��(6�6�2�>1:���ET27�"#8�_�8HI37,��$�8�-,�&�> 2P67,�'L!$2�R�:�2�!$%"�(6�!$�(&�2�0L#5CGR�2�>L�"�1%"��Ec�OVw:��(6"S
;<#5&�#56�=�2�>L�7,�6"#/Ec�()�# x #1�-,D!$#+�L!$A7VK#8!5��'�2_�

;<#5'�&�Q�,�&�2h����������� %�&���;j�"�-ET6hyc&���C*����?I�7,�6�2�3��('
?B��;c2�> 9 &�#W�"!$#W�-,��"#53F67,K9 &����O&7,�ET6�2�>D:���ET27�"#8�

�


