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Objective: The present study was conducted with the aim of investigating the 

differential item functioning of the fourth-grade mathematics items in the 2019 TIMSS 

according to gender. 

Methods: Given that the analysis is based on the data collected from Iran  in 

aforementioned study, this research is descriptive and secondary analysis. 

Results: To investigate the differential item functioning (DIF), among the 14 booklets, 

two booklets (one and seven booklet)were randomly selected and the research sample 

consisted of 861 student. To analyzing DIF, two traditional and modern methods were 

used, respectively, "logistic regression method" and "Chi-2 Lord method based on Rush 

model".The findings showed that the results of DIF were the same with both traditional 

and modern methods, and out of 32 items in booklet one, four items had differential 

functioning which two items were in favor of girls and two items were in favor of boys. 

Also, out of 30 items in booklet seven, three items had a differential functioning, two 

items were in favor of boys and one item was in favor of girls. 

Conclusion: In examining the structure of questions with DIF, it was found that, boys 

were more likely than girls to correctly answer numbers items and girls were more likely 

than boys to correctly answer geometry items. Furthermore, boys were more likely than 

girls to correctly answer in applying and reasoning items, and they were more likely than 

girls to correctly answer life related problems. Thus, it is suggested that items with 

differential functioning be investigated more deeply through task-based interview. 
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> MP71204 32 
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 4�05/0 ) E!�p<0.05/��! K�� $� K��� �"  # (�,- ���1D # ���	
� ��.,@- # �$�� ��F# �=��	>� �"' �� ;#�P	� ���1.� ������� K	&�� f�$

 /��! $�  .E!�10  �R� �4�%�� � 0195/0  /��! #26  �R� �4�%�� � 0213/0  /��! $� # ���	
� ^P� �  �=��	>� �"'14  �R� �4�%�� � 0261/0  /��! #

28  �R� �4�%�� � 0244/0���1D ^P� �  �=��	>� �"' � $� �/�J"���  .E! /#%F r�R� �4�%�� �  s� �� ��	!3  $��7� cHe �#��F�K * #�/� )2001(  �

��C�� 4� �'�: ��=��	>� �"' _
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1. Likelihood Ratio Test  
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 �61,4A�
+B� !���	7� 	/ �
C� *K% ��	
�< �< �% ���� *D��E� ���	
�� ��. 

 ��1F�

	G� 0"�12�  

R2 P �# 0��

LRT 

�
D�5 ���. ����
H� ���. ��I� J�<� 

0000/0  00/0  97/0  002/0  K0B���? -� >�, MP51401 1 

0162/0  02/0  02/0  08/5  K0B�
> >�, MP51075 2*  

0003/0  0003/0  72/0  13/0  K0B���? -� >�, MP51402 3 

0005/0  0005/0  67/0  18/0  K0B���? -� >�, MP51226 4 

0021/0  002/0  40/0  69/0  K0B�
> >�, MP51131 5 

0057/0  006/0  15/0  03/2  K0B�
> >�, MP51103 6 

0005/0  0005/0  67/0  18/0  K0B�
> �	
��
-��+' � ���  MP51217 7 

0072/0  007/0  08/0  10/3  K0B���? -� �	
��
-��+' � ���  MP51079 8 

0055/0  005/0  17/0  91/1  �Y�0�
 �	
��
-��+' � ���  MP51211 9 

0035/0  003/0  24/0  37/1  K0B���? -� �	
��
-��+' � ���  MP51102 10 

0000/0  0000/0  89/0  02/0  K0B���? -� �>
> MP51009 11 

0157/0  02/0  02/0  47/5  �Y�0�
 �>
> MP51100 12*  

0001/0  0001/0  86/0  03/0  K0B���? -� >�, MP71018 13 

0002/0  0002/0  79/0  07/0  K0B���? -� >�, MP71009 14 

0010/0  001/0  60/0  27/0  K0B���? -� >�, MP71037 15 

0023/0  002/0  39/0  74/0  K0B���? -� >�, MP71051 16 

0004/0  0004/0  73/0  11/0  K0B�
> >�, MP71064 17 

0363/0  04/0  002/0  86/9  K0B�
> �	
��
-��+' � ���  MP71169 18*  

0032/0  003/0  34/0  92/0  Y�0�
�  �	
��
-��+' � ���  MP71083 19 

0073/0  007/0  14/0  13/02  �Y�0�
 �	
��
-��+' � ���  MP71184 20 

0048/0  005/0  37/0  79/0  �Y�0�
 �>
> MP71141A 21 

0088/0  009/0  14/0  18/2  �Y�0�
 �>
> MP71141B 22 

0000/0  0000/0  96/0  003/0  �Y�0�
 �>
> MP71141C 23 

0145/0  01/0  09/0  75/2  �Y�0�
 �>
> MP71141D 24 

0008/0  0008/0  65/0  19/0  �Y�0�
 �>
> MP71141 25 

0093/0  009/0  09/0  79/2  K0B���? -� �>
> MP71194 26 

0024/0  002/0  41/0  67/0  K0B���? -� �>
> MP71193A 27 

0032/0  003/0  32/0  94/0  K0B���? -� �>
> MP71193B 28 

0025/0  002/0  41/0  68/0  K0B���? -� �>
> MP71193 29 

0183/0  02/0  08/0  08/3  K0B���? -� �>
> MP71192 30 
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�,- ���1D # ���	
� ��.,@- # �$�� ��F# �=��	>� �"' �� /��! K�� $� K��� �"  /��! .E!� ;#�P	� ���1.� ������� K	&�� f�$2  �R� �4�%�� � 

016/0  ;<��! # ���	
� ^P� � 12  �R� �4�%�� � 015/0  #18  �R� �4�%�� � 036/0  /#%F �  �F���  .E!� ���1D ^P� � 4  ��	! $� # �  s� ��

 $��7� cHe  ��R� �4�%��#��F�K * #�/� )2001( �  �=��	>� �"' 6�$�� ;<��! �@� $� _
�& K�� ���  ��C�� 4� �'�: ��=��	>� �"' _
�& �

 /��! �F18 .E!� (b!�	� �R� �4�%�� 6�$��)  

  

 �
>���2- D
�07
 P+?� 6NJ
�+W  N�B+. nBh�� Z��Q@ -6�) ���H�6� *��	� �' �
�� �> -@�07>NR' �� �����*� 0BC��A  

 

 �61,5M�� �1� 	/ �
C� <	� 6< �D M6� �/ A� ��	
�< �< �% ���� ���	
�� �� . 

 ��1F�

	G� 0"�12�  

$��<���  6< �D

<	� 

  ��I� $���5<

�%	
D< 

(<��12�
�� $��D) 

�%	+�  ��I� $���5< 

(<��12�
�� $��D) 

��I� $���5< 

 $��D)

(<��12�
�� 

��I� J�<� 

75/0  33/0  93/0  75/0 )18/0(  64/0 )17/0(  69/0 )13/0(  MP51043 1 

14/1  20/0  64/0  52/2- )25/0(  87/2- )28/0(  68/2- )19/0(  MP51040 2 

66/0-  39/0  74/0  08/2 )22/0(  50/2 )25/0(  28/2 )16(  MP51008 3 

02/1  08/0  08/3  34/0- )18/0(  64/0- )17/0(  49/0- )12/0(  MP51031A 4 

55/0  34/0  91/0  16/0- )18/0(  25/0- )17/0(  21/0- )12/0(  MP51031B 5 

57/0-  0,05 75/3  21/0 )18/0(  59/0 )18/0(  41/0 )13/0(  MP51508 6 

11/1  35/0  86/0  34/0 )17/0(  008/0 )17/0(  17/0 )12/0(  MP51216A 7 
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 �61,5M�� �1� 	/ �
C� <	� 6< �D M6� �/ A� ��	
�< �< �% ���� ���	
�� �� . 

 ��1F�

	G� 0"�12�  

$��<���  6< �D

<	� 

  ��I� $���5<

�%	
D< 

(<��12�
�� $��D) 

�%	+�  ��I� $���5< 

(<��12�
�� $��D) 

��I� $���5< 

 $��D)

(<��12�
�� 

��I� J�<� 

60/0  39/0  74/0  43/1- )19/0(  55/1- )19/0(  49/1- )14/0(  MP51216B 8 

19/0-  74/0   11/0  49/0- )17/0(  28/0- )17/0(  38/0- )12/0(  MP51221 9 

78/1  01/0  46/6  02/2 )22/0(  41/1 )19/0(  69/1 )15/0(  MP51115 10*  

83/0  15/0  01/2  34/0- )18/0(  56/0- )17/0(  45/0- )12/0(  MP51507A 11 

34/0-  71/0  13/0  67/2 )27/0(  95/2 )29/0(  81/2 )20/0(  MP51507B 12 

25/1  06/0  35/3  44/1- )19/0(  83/1- )21/0(  63/1- )14/0(  MP71219 13 

63/1-  007/0  09/7  06/0 )18/0(  89/0 )19/0(  47/0 )13/0(  MP71021 14*  

89/0-  31/0  009/1  41/2 )25/0(  93/2 )28/0(  65/2 )19/0(  MP71167 15 

10/0-  86/0  03/0  16/0- )18/0(  02/0 )17/0(  07/0- )12/0(  MP71041 16 

87/0  35/0  85/0  80/2 )29/0(  57/2 )28/0(  68/2 )20/0(  MP71162A 17 

45/0-  64/0  21/0  41/2 )27/0(  74/2 )31/0(  56/2 )20/0(  MP71162B 18 

08/0  98/0  0004/0  95/3 )35/0(  57/3 )38/0(  48/3 )16/0(  MP71162 19 

49/0-  40/0  70/0  009/0-)18/0(  34/0 )17/0(  17/0 )21/0(  MP71078 20 

38/0-  52/0  41/0  10/0- )18/0(  19/0 )18/0(  05/0 )12/0(  MP71090 21 

46/1-  05/0  73/3  09/1 )21/0(  86/1 )24/0(  46/1 )16/0(  MP71151A 22 

08/1-  14/0  18/2  87/0 )21/0(  46/1 )22/0(  16/1 )16/0(  MP71151B 23 

19/0  81/0  0,06 59/1 )23/0(  65/1 )24/0(  62/1 )17/0(  MP71151C 24 

99/0-  26/0  27/1  005/2 )24/0(  57/2 )28/0(  26/2 )18/0(  MP71151 25 

97/1  008/0  99/6  44/1- )20/0(  14/2- )24/0(  77/1- )15/0(  MP71119 26*  

15/1  07/0  17/3  61/0 )19/0(  95/0- )19/0(  74/0- )14/0(  MP71217A 27 

45/1-  02/0  38/5  67/0-)19/0(  08/0 )18/0(  28/0- )13/0(  MP71142 28*  

64/0-  50/0  45/0  95/1 )19/0(  36/2 )31/0(  13/2 )20/0(  MP71204A 29 

82/0-  28/0  18/1  17/0-)23/0(  32/0 )22/0(  09/0 )16/0(  MP71204B 30 

20/0  79/0  07/0  44/0 )23/0(  49/0 )22/0(  46/0 )16/0(  MP71204C 31 

01/1-  28/0  15/1  08/2 )26/0(  65/2 )31/0(  34/2 )20/0(  MP71204 32 

 

�
 Z#$ $� �' �5� 4� �Z�$ /%� �  �"	H� #�) ���	!��@� Z� 1 (�� 6 �hHe%" /�\! 6 ��=��	>� �"' 6�$�� r6��84/3  E!�) %",  �o���

 ��]��$ #2022(  /#%F $� �5/��! � 6��10 �14 �26 # �28  /��! .%"	1� �=��	>� �"' 6�$�� 6��10  #26  �� /��! # ���1D ^P� � 14  #28 

                                                           
1. Threshold (cut-score) 
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�07
 P+?� 6NJ
�+W � Z��Q@ -6�) ���H�6� *��	� �' �
�� N�B+. nBh� -@�07> �>A6 >�� �> �J 5�� 	
 �>�R0�
 �� 

 

 �61,6M�� �1� 	/ �
C� <	� 6< �D M6� �/ *K% ��	
�< �< �% ���� ���	
�� �� . 

"�12���1F�

	G� 0  

$��<���  6< �D

<	� 

  ��I� $���5<

�%	
D< 

 ��D)

(<��12�
�� 

  ��I� $���5<

�%	+� 

(<��12�
�� ��D) 

��I� $���5< 


�� ��D)(<��12�  

��I� J�<� 

1438/0-  81/0  06/0  75/0 )18/0(  78/0 )18/0(  76/0 )13/0(  MP51401 1 

2725/1  049/0  87/3  25/1- )18/0(  81/1- )21/0(  51/1- )13/0(  MP51075 *2 

2693/0-  65/0  19/0  86/0 )18/0(  95/0 )19/0(  89/0 )13/0(  MP51402 3 

1579/0  78/0  08/0  32/0- )17/0(  41/0- )71/0(  36/0- )12/0(  MP51226 4 

                                                           
1. ETS delta scale   



15 ���� ���	
�� �� ���� ������ ����� ���� ��� ��� !��"# $�%2019 *�+, -+.	/ 

 

������� �	
��
��� � �����	�
 ��	��� ��� �41 ����� �45 .  �7-62.  

 �61,6M�� �1� 	/ �
C� <	� 6< �D M6� �/ *K% ��	
�< �< �% ���� ���	
�� �� . 

"�12���1F�

	G� 0  

$��<���  6< �D

<	� 

  ��I� $���5<

�%	
D< 

 ��D)

(<��12�
�� 

  ��I� $���5<

�%	+� 

(<��12�
�� ��D) 

��I� $���5< 


�� ��D)(<��12�  

��I� J�<� 

3546/0  56/0  34/0  07/0 )18/0(  10/0- )19/0(  02/0- )13/0(  MP51131 5 

6488/0  25/0  34/1  17/0-)17/0(  47/0- )17/0(  31/0- )12(  MP51103 6 

3445/0-  60/0  28/0  49/1 )19/0(  62/1 )20/0(  56/1 )14/0(  MP51217 7 

7158/0  19/0  68/1  55/1 )16/0(  17/0- )17/0(  006/0- )12/0(  MP51079 8 

8444/0-  13/0  23/2  74/0- )17/0(  39/0- )17/0(  57/0- )12/(  MP51211 9 

4942/0  38/0  77/0  30/0 )17/0(  07/0 )17/0(  19/0 )12(  MP51102 10 

0014/0-  99/0  000/0  31/0 )17/0(  28/0 )17/0(  29/0 )12/0(  MP51009 11 

3353/1-  02/0  45/5  33/0- )17/0(  21/0 )17/0(  07/0- )12/0(  MP51100 *12 

0089/0  99/0  0003/0  42/0 )17/0(  45/0- )17/0(  44/0- )12(  MP71018 13 

2049/0-  74/0  11/0  91/0 )18/0(  98/0 )19/0(  95/0 )13(  MP71009 14 

1640/0  82/0  05/0  65/1 )22/0(  56/1 )22/0(  60/1 )15/0(  MP71037 15 

3032/0  67/0  18/0  94/1 )22/0(  79/1 )21/0(  86/1 )15(  MP71051 16 

3734/0-  53/0  38/0  86/0 )18/0(  99/0 )18/0(  92/0 )13/0(  MP71064 17 

3660/2-  003/0  03/9  68/1 )20/0(  66/2 )26/0(  10/2 )16/0(  MP71169 *18 

7579/0-  24/0  36/1  89/0 )19/0(  19/1 )20/0(  04/1 )14/0(  MP71083 19 

0742/1-  09/0  77/2  73/0 )19/0(  16/1 )20/0(  93/0 )14/0(  MP71184 20 

7880/0  42/0  66/0  14/2- )28/0(  50/2- )31/0(  31/2- )20/0(  MP71141A 21 

9929/0  17/0  86/1  16/0 )21/0(  28/0- )23/0(  04/0- )15/0(  MP71141B 22 

0071/0  99/0  0001/0  73/0 )22/0(  70/0 )23/0(  72/0 )16/0(  MP71141C 23 

4685/1-  09/0  83/2  73/1- )27/0(  13/1- )25/0(  42/1- )19/0(  MP71141D 24 

2949/0-  72/0  12/0  89/1 )24/0(  98/1 )26/0(  93/1 )18/0(  MP71141 25 

8744/0  18/0  81/1  31/0- )19/0(  71/0- )19/0(  50/0- )14/0(  MP71194 26 

3748/0  61/0  25/0  66/1 )22/0(  48/1 )22/0(  57/1 )16/0(  MP71193A 27 

4300/0  54/0  37/0  31/1 )21/0(  11/1 )21/0(  21/1 )15/0(  MP71193B 28 

4044/0  61/0  25/0  07/2 )24/0(  88/1 )24/0(  97/1 )17/0(  MP71193 29 

4876/1  13/0  27/2  72/2 )32/0(  07/2 )27/0(  37/2 )20/0(  MP71192 30 

 /#%F cHe6/��! $� � 6��2 �12  #18  �"' /�\! .�$�� ��F# /�\! �=��	>�2 /��! # ���	
� ^P� �  6��12  #18   .E!� ���1D ^P� � 

) ���� # %"��� $��7� cHe1985 /��! �(18  ;<��! # ���4 �R� �4�%�� 6�$��2  #12 .%"	1� b!�	� �R� �4�%�� 6�$��  
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 �$�@& /#%F $�7�*O�# �
�   �/��! 6�� .E!� �%& �m�$� �%"	1� �=��	>� �"' 6�$�� �' ���� 

   �61,7�7;�6 �D	/ .���	
�� �� �/ 015 �����5 �O��� $�%  

��	
�< ����  ���� 1�  ��
H� ���.  �
D�5 ���.  ���� ���"  �2 P����  QK2 �/  

1 10 MP51115 �	
��
(-��+') -��+' � ��� �Y�0�
  �,
F0�
  -+6F� �+@
  �0J>  

1  14 MP71021 (p�3g >�,) >�, -�K0B���?  ����	 �� L94��  -+6F� �+@
  �B)  

1  26 MP71119 �	
��
(-��+') -��+' � ��� -�K0B���?  �,
F0�
  	�� d��)  �0J>  

1  28 MP71142 >
>(-^
�
 � ��BR4 �*��
�J) � �Y�0�
  ����	 �� L94��  	�� d��)  �B)  

7 2 MP51075 (��&,
 � �B?) >�, �
>K0B  �,
F0�
  -+6F� �+@
  �0J>  

7  12 MP51100 (-^
�
 � ��BR4 �*��
�J) �>
> �Y�0�
  ����	 �� L94��  -+6F� �+@
  �B)  

7  18 MP71169 �	
��
�	
��
) -��+' � ������( -�K0B���?  ��&0�
 1��D��a  -+6F� �+@
 �B)  
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