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-�.�3�J�0�3�-�F*3�@�I
1�C�E�C�E�3�Q�H�.�.�3�2�C	Q�/�H�.�F*3�/�B!3�]<3�2�C�F*5�R�H�J�J�/�F*3�C�E�-�C	Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&@�/�3�2�C�3�.!@�1�F*C�.�1�Q�C	L�S�E�/�I
3�]<3�.�S



41
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F*Q�E�/�/�0	Q�/�>?J�3�C�1�C�1�/�2�/�2�J�.�/�@�H�Q�C�1�]<1�C�:<S�H�F*1�2�UAC�E�3�F*1�>?J�0�3�@�1�B�B�3�.�3�2�Q�3�F*YZ1�2�YZ@�1�B�B�3�.�3�2�Q�3�F&-�2�-�0�:<F*1�F*5�D�E�3�9�/�C�C�/�>

J�-�2�3�0	J�.�3�F*3�2�C�F&C�E�3�3�F*C�1�>?-�C�3�@�3�B�B�3�Q�C	/�2�J�.�/�@�H�Q�C�1�]<1�C�:<S�H�F*1�2�UAC�E�3�@�3�C�.�3�2�@�3�@�-�2�-�0�:<F*1�F*5 V�/�.�>?-�0�0�:<S�C�E�3

.�3�U<.�3�F*F*1�/�2�H�F*3�@�1�2�C�E�3�C�/�J�J�-�2�3�0	1�F��

(9)

I
E�3�.�3
Achit

1�F&C�E�3�F*Q�-�0�3�F*Q�/�.�3�B�/�.!F*Q�E�/�/�0
i
1�2�@�1�F*C�.�1�Q�C

j
1�2�:<3�-�.

t
S

PPExpit

1�F&C�E�3�J�3�.!J�H�J�1�0	3�8�J�3�2�@�1�C�H�.�3�B�/�.!C�E�3

F*-�>?3�F*Q�E�/�/�0�S
I
� �

������ 1�F&-�]<3�Q�C�/�.!/�B!F*Q�E�/�/�0	1�2�@�1�Q�-�C�/�.!]<-�.�1�-�9�0�3�F*S��� �� � �

������ � � �
�
� � � � �	�
� � 1�F&C�E�3�]<3�Q�C�/�.!/�B!F*Q�E�/�/�0	B�1�8�3�@

3�B�B�3�Q�C�F*S
I 

�
	�� 1�F&-�]<3�Q�C�/�.!/�B!:<3�-�.!1�2�@�1�Q�-�C�/�.!]<-�.�1�-�9�0�3�F*S��� ��



�
	�� 1�F&C�E�3�]<3�Q�C�/�.!/�B!:<3�-�.!B�1�8�3�@�3�B�B�3�Q�C�F*S

Icharter� 6% 1�F&-�2

1�2�@�1�Q�-�C�/�.!]<-�.�1�-�9�0�3�B�/�.!C�E�3�@�1�F*C�.�1�Q�C���F&E�-�]<1�2�UA-�C	0�3�-�F*C ��J�3�.�Q�3�2�C	/�B!3�2�.�/�0�0�>?3�2�C	1�2�Q�E�-�.�C�3�.!F*Q�E�/�/�0�F*S�-�2�@�� critical

�

�	�� � �
�
�
����� �
� � � � ��� J�1�Q��<F&H�J�C�E�3�3�B�B�3�Q�C	/�B!B�-�Q�1�2�UA-�Q�.�1�C�1�Q�-�0	0�3�]<3�0	/�B!Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2�5�K
/�C�3�C�E�-�C	C�E�3�:<3�-�.!B�1�8�3�@

3�B�B�3�Q�C�F&J�1�Q��AH�J�Q�E�-�2�U<3�F&/�]<3�.!C�1�>?3�1�2�C�E�3�C�3�F*C	/�.!1�2�C�E�3�J�.�3�F*F*H�.�3�C�/�J�3�.�B�/�.�> I
3�0�0	/�2�C�E�3�C�3�F*C�5�D�E�3�F*Q�E�/�/�0

B�1�8�3�@�3�B�B�3�Q�C�F&J�1�Q��AH�J�H�2�/�9�F*3�.�]<3�@�Q�E�-�.�-�Q�C�3�.�1�F*C�1�Q�F&/�B!3�-�Q�E�F*Q�E�/�/�0	C�E�-�C	-�.�3�F*C�-�9�0�3�5

D�E�3�.�3�U<.�3�F*F*1�/�2�H�F*3�@�1�2�C�E�3�9�/�C�C�/�> J�-�2�3�0	/�B!D�-�9�0�3 � � 1�F&1�@�3�2�C�1�Q�-�0�S�3�8�Q�3�J�C	B�/�.!C�E�3�@�3�J�3�2�@�3�2�C

]<-�.�1�-�9�0�3�S�I
E�1�Q�E�1�F&C�E�3
difference

9�3�C�I
3�3�2�C�E�1�F&:<3�-�.���F&-�2�@�0�-�F*C	:<3�-�.���F&J�.�/�@�H�Q�C�1�]<1�C�: �
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(10)

D�E�3�3�F*C�1�>?-�C�3�F&1�2�C�E�3�C�/�J�J�-�2�3�0	/�B!D�-�9�0�3 � � 1�2�@�1�Q�-�C�3�C�E�-�C	461�Q�E�1�U<-�2�J�H�9�0�1�Q�F*Q�E�/�/�0�F&.�-�1�F*3�@�C�E�3�1�.

J�.�/�@�H�Q�C�1�]<1�C�:A1�2�.�3�F*J�/�2�F*3�C�/�Q�/�>?J�3�C�1�C�1�/�2�B�.�/�> Q�E�-�.�C�3�.!F*Q�E�/�/�0�F*5 = .�/�@�H�Q�C�1�]<1�C�:A.�/�F*3�9�: bc5 ��`���F*Q�-�0�3�J�/�1�2�C�F&J�3�.

C�E�/�H�F*-�2�@�@�/�0�0�-�.�F&F*J�3�2�C��!9�-�F*3�@�/�2�C�E�3�B�/�H�.�C�E�U<.�-�@�3�.�3�-�@�1�2�UA3�8�-�>?S�9�: bc5 X���9�-�F*3�@�/�2�C�E�3�B�/�H�.�C�E�U<.�-�@�3

>?-�C�E�3�>?-�C�1�Q�F&3�8�-�>?S�9�: bc5 d���9�-�F*3�@�/�2�C�E�3�F*3�]<3�2�C�E�U<.�-�@�3�.�3�-�@�1�2�UA3�8�-�>?S�-�2�@�9�: bc5 � X�9�-�F*3�@�/�2�C�E�3�F*3�]<3�2�C�E

U<.�-�@�3�>?-�C�E�3�>?-�C�1�Q�F&3�8�-�>?5�_
0�0	/�B!C�E�3�F*3�3�F*C�1�>?-�C�3�F&-�.�3�F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> � 3�.�/�I
1�C�E�-

E�1�U<E�0�3�]<3�0	/�B!Q�/�2�B�1�@�3�2�Q�3�5

46/�.�3�/�]<3�.�S�C�E�3�9�/�C�C�/�> J�-�2�3�0	/�B!D�-�9�0�3 � � F*E�/�I
F&C�E�-�C	Q�E�-�.�C�3�.!F*Q�E�/�/�0	Q�/�>?J�3�C�1�C�1�/�2�>?-�@�3�461�Q�E�1�U<-�2

J�H�9�0�1�Q�F*Q�E�/�/�0�F&1�>?J�.�/�]<3�C�E�3�1�.!J�.�/�@�H�Q�C�1�]<1�C�: � 
�� 
���� � 
 ����� � 
 ��� ��� � � ��� ��� 
������ 
 � � �*5 = .�/�@�H�Q�C�1�]<1�C�:AC�.�3�2�@�F&9�-�F*3�@

/�2�B�/�H�.�C�E�U<.�-�@�3�C�3�F*C�F&1�>?J�.�/�]<3�C�/�-�@�3�U<.�3�3�C�E�-�C	1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�5�K
/�C	F*H�.�J�.�1�F*1�2�U<0�:<S�U<1�]<3�2�C�E�3

U<.�3�-�C�3�.!1�>?J�-�Q�C	/�B!Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2�/�2�0�/�I
3�.!U<.�-�@�3�F*S�C�E�3�F*3�]<3�2�C�E�U<.�-�@�3�.�3�F*H�0�C�F&-�.�3�F*C�-�C�1�F*C�1�Q�-�0�0�:

insignificant.

�ZC	1�F&@�1�B�B�1�Q�H�0�C	C�/�1�2�C�3�.�J�.�3�C	J�.�/�@�H�Q�C�1�]<1�C�:A1�>?J�.�/�]<3�>?3�2�C�F&H�2�C�1�0	I
3
�<2�/�IaI
E�3�C�E�3�.!C�E�3�:A-�.�1�F*3�-�F&-�.�3�F*H�0�C

/�B!-�Q�E�1�3�]<3�>?3�2�C	1�>?J�.�/�]<1�2�UA/�.!J�3�.!J�H�J�1�0	F*J�3�2�@�1�2�UAB�-�0�0�1�2�UA/�.!9�/�C�E�J�E�3�2�/�>?3�2�-�/�Q�Q�H�.�.�1�2�UAF*1�>?H�0�C�-�2�3�/�H�F*0�:<5

D�E�3�.�3�B�/�.�3�S�D�-�9�0�3 � � � 3�8�-�>?1�2�3�F&C�E�3�3�B�B�3�Q�C�F&/�B!Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2�/�2�-�Q�E�1�3�]<3�>?3�2�C�5��ZC�F&F*C�.�H�Q�C�H�.�3�1�F

1�@�3�2�C�1�Q�-�0	C�/�C�E�-�C	/�B!D�-�9�0�3 � �ZS�3�8�Q�3�J�C	C�E�-�C	1�C	F*E�/�I
F&.�3�F*H�0�C�F&B�/�.!-�Q�E�1�3�]<3�>?3�2�C	1�2�F*C�3�-�@�/�B!J�.�/�@�H�Q�C�1�]<1�C�:<5�D�E�-�C	1�F*S

1�C	0�3�-�]<3�F&/�H�C	C�E�3�Q�E�-�2�U<3�F&1�2�J�.�/�@�H�Q�C�1�]<1�C�:AC�E�-�C	Q�/�>?3�-�9�/�H�C	-�F&-�.�3�F*H�0�C	/�B!Q�E�-�2�U<3�F&1�2�J�3�.!J�H�J�1�0	F*J�3�2�@�1�2�U<5

D�-�9�0�3 � � � F*E�/�I
F&C�E�-�C	C�E�3�3�B�B�3�Q�C	/�B!Q�E�-�.�C�3�.!F*Q�E�/�/�0	Q�/�>?J�3�C�1�C�1�/�2�/�2�-�Q�E�1�3�]<3�>?3�2�C	0�/�/��<F&>?H�Q�E�0�1��<3�C�E�3�3�B�B�3�Q�C

/�2�J�.�/�@�H�Q�C�1�]<1�C�:<S�I
E�1�Q�E�F*H�U<U<3�F*C�F&C�E�-�C	461�Q�E�1�U<-�2���F&.�3�U<H�0�-�.!J�H�9�0�1�Q�F*Q�E�/�/�0�F&.�-�1�F*3�@�C�E�3�1�.!J�.�/�@�H�Q�C�1�]<1�C�:A>?-�1�2�0�:

9�:A.�-�1�F*1�2�UAC�E�3�1�.!-�Q�E�1�3�]<3�>?3�2�C	B�/�.!-�U<1�]<3�2�0�3�]<3�0	/�B J�3�.!J�H�J�1�0	F*J�3�2�@�1�2�U<S�.�-�C�E�3�.!C�E�-�2�9�:A>?-�1�2�C�-�1�2�1�2�UA-�F*C�3�-�@�:
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0�3�]<3�0	/�B!-�Q�E�1�3�]<3�>?3�2�C	-�2�@�Q�H�C�C�1�2�UAC�E�3�1�.!J�3�.!J�H�J�1�0	F*J�3�2�@�1�2�U<5�V�/�.!1�2�F*C�-�2�Q�3�S�C�E�3�C�/�J�J�-�2�3�0	/�B!D�-�9�0�3 � � � F*E�/�I
F

C�E�-�C	B�/�H�.�C�E�U<.�-�@�3�.�3�-�@�1�2�UA-�2�@�>?-�C�E�3�>?-�C�1�Q�F&F*Q�/�.�3�F&I
3�.�3�S�.�3�F*J�3�Q�C�1�]<3�0�:<S!bc5 W!b�-�2�@ bc5�b�b�F*Q�-�0�3�J�/�1�2�C�F&E�1�U<E�3�.!1�2

F*Q�E�/�/�0�F&C�E�-�C	B�-�Q�3�@�Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2
after

C�E�3�:A9�3�U<-�2�C�/�B�-�Q�3�Q�/�>?J�3�C�1�C�1�/�2�5�R�3�]<3�2�C�E�U<.�-�@�3�.�3�-�@�1�2�UA-�2�@

>?-�C�E�3�>?-�C�1�Q�F&F*Q�/�.�3�F&I
3�.�3�S�.�3�F*J�3�Q�C�1�]<3�0�:<S!bc5 X���-�2�@�`�5 ����F*Q�-�0�3�J�/�1�2�C�F&E�1�U<E�3�.�5�N�3�Q�-�0�0	C�E�-�C	C�E�3�F*3�1�>?J�.�/�]<3�>?3�2�C�F

1�2�F*Q�/�.�3�F&-�.�3�2�/�C	/�2�0�:A.�3�0�-�C�1�]<3�C�/�C�E�3�F*Q�E�/�/�0�F��!/�I
2�1�2�1�C�1�-�0	J�3�.�B�/�.�>?-�2�Q�3
��C�E�3�B�1�.�F*C	@�1�B�B�3�.�3�2�Q�3���S�9�H�C	-�0�F*/

.�3�0�-�C�1�]<3�C�/�C�E�3�U<-�1�2�F&>?-�@�3�/�]<3�.!C�E�3�F*-�>?3�9�:AF*Q�E�/�/�0�F&C�E�-�C	@�1�@�2�/�C	B�-�Q�3�Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2���C�E�3�@�1�B�B�3�.�3�2�Q�3�Y

in-differences).

D�E�3�9�/�C�C�/�> J�-�2�3�0	/�B!D�-�9�0�3 � � �ZS�I
E�1�Q�E�F*E�/�I
F&@�3�C�.�3�2�@�3�@�@�1�B�B�3�.�3�2�Q�3�YZ1�2�YZ@�1�B�B�3�.�3�2�Q�3�F&.�3�F*H�0�C�F*S�F*E�/�I
F

E�/�IaC�E�3�F*Q�E�/�/�0�F&B�-�Q�1�2�UAQ�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2�-�Q�Q�/�>?J�0�1�F*E�3�@�C�E�3�F*3�-�Q�E�1�3�]<3�>?3�2�C	U<-�1�2�F*5�V�/�.!1�2�F*C�-�2�Q�3�S

3�8�-�>?1�2�3�C�E�3�B�/�H�.�C�E�U<.�-�@�3�.�3�-�@�1�2�UA-�2�@�>?-�C�E�3�>?-�C�1�Q�F&Q�/�3�B�B�1�Q�1�3�2�C�F*S�I
E�1�Q�E�-�.�3�F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�5���D�E�3

F*3�]<3�2�C�E�U<.�-�@�3�@�3�C�.�3�2�@�3�@�@�1�B�B�3�.�3�2�Q�3�YZ1�2�YZ@�1�B�B�3�.�3�2�Q�3�F&Q�/�3�B�B�1�Q�1�3�2�C�F&-�.�3�S�-�F&1�2�D�-�9�0�3 � �ZS�F*C�-�C�1�F*C�1�Q�-�0�0�:

1�2�F*1�U<2�1�B�1�Q�-�2�C�5 � R�Q�E�/�/�0�F&C�E�-�C	B�-�Q�3�@�Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2�.�-�1�F*3�@�C�E�3�1�.!-�2�2�H�-�0	1�>?J�.�/�]<3�>?3�2�C	1�2�-�Q�E�1�3�]<3�>?3�2�C	9�:

W�5 [�`�F*Q�-�0�3�J�/�1�2�C�F&-�:<3�-�.!1�2�B�/�H�.�C�E�U<.�-�@�3�.�3�-�@�1�2�UA-�2�@�W�5 � `�F*Q�-�0�3�J�/�1�2�C�F&1�2�>?-�C�E�3�>?-�C�1�Q�F*5�N�3�Q�-�0�0	C�E�-�C	C�E�1�F&1�F&-

Q�E�-�2�U<3�.�3�0�-�C�1�]<3�C�/�C�E�3�1�.!J�.�3�]<1�/�H�F&.�-�C�3�/�B!Q�E�-�2�U<3�1�2�-�Q�E�1�3�]<3�>?3�2�C�S�I
E�1�Q�E�I
-�F&-�Q�C�H�-�0�0�:A-�9�/�H�C	`�5 [�F*Q�-�0�3�J�/�1�2�C�F

lower
/�2�-�]<3�.�-�U<3�C�E�-�2�C�E�-�C	/�B!F*Q�E�/�/�0�F&C�E�-�C	I
3�.�3�2�3�]<3�.!B�-�Q�3�@�I
1�C�E�Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2�5��Z2�B�-�Q�C�S�C�E�3�.�3�F*H�0�C�F

U<1�]<3�H�F&-�J�1�Q�C�H�.�3�>?H�Q�E�0�1��<3�C�E�-�C	F*E�/�I
2�1�2�V�1�U<H�.�3�X�9�� C�E�3�-�Q�E�1�3�]<3�>?3�2�C	C�.�3�2�@�/�B!F*Q�E�/�/�0�F&C�E�-�C	3�]<3�2�C�H�-�0�0�:

B�-�Q�3�Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2�1�F&1�2�1�C�1�-�0�0�:A0�/�I
3�.!C�E�-�2�C�E�-�C	/�B!/�C�E�3�.!F*Q�E�/�/�0�F �	9�H�C�S�/�2�Q�3�Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2

Q�/�>?>?3�2�Q�3�F*S�F*Q�E�/�/�0�F&C�E�-�C	B�-�Q�3�Q�/�>?J�3�C�1�C�1�/�2�E�-�]<3�-�E�1�U<E�3�.!.�-�C�3�/�B!U<.�/�I
C�E�5

D�E�3�Q�E�-�2�U<3�1�2�-�Q�E�1�3�]<3�>?3�2�C	B�/�.!F*Q�E�/�/�0�F&F*H�9 
 3�Q�C�3�@�C�/�Q�E�-�.�C�3�.!Q�/�>?J�3�C�1�C�1�/�2�1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C

-�2�@�J�/�F*1�C�1�]<3�S�9�H�C	1�C	1�F&2�/�C	H�2�.�3�-�0�1�F*C�1�Q�-�0�0�:A0�-�.�U<3�S�J�-�.�C�1�Q�H�0�-�.�0�:AI
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D�-�9�0�3
�
R�Q�E�/�/�0 = .�/�@�H�Q�C�1�]<1�C�:A1�2�C�E�3�^
2�1�C�3�@�R�C�-�C�3�F*S!b����!b�C�/ b������

= .�/�@�H�Q�C�1�]<1�C�:���K
_
M =�= /�1�2�C�F = 3�.!D�E�/�H�F*-�2�@�\
/�0�0�-�.�F&/�B = 3�. = H�J�1�0
R�J�3�2�@�1�2�U �!1�F&L�-�F*3�@�/�2�C�E�3�D�3�F*C	/�B

R�Q�E�/�/�0��
3�-�.
ReadingB�/�.��
�
3�-�. �
0�@�F

MathB�/�.��
�
3�-�. �
0�@�F

ReadingB�/�.(bcX
�
3�-�. �
0�@�F

MathB�/�.(bcX
�
3�-�. �
0�@�F

ReadingB�/�.(b �
�
3�-�. �
0�@�F

46-�C�E
B�/�.(b �

�
3�-�. �
0�@�F

1970-71 46.0 56.6 63.3
1972-73 45.5 55.3 63.2
1974-75 41.7 50.8 56.7
1977-78 41.3 49.7 56.5
1979-80 41.3 49.6 54.8
1981-82 40.8 50.1 55.7
1983-84 36.4 44.4 49.9
1985-86 34.8 42.2 47.4
1987-88 30.5 37.1 41.8
1989-90 28.9 31.8 35.5 37.3 40.1 42.2
1991-92 29.0 31.7 35.8 37.7 40.0 42.3
1993-94 28.7 31.4 35.1 37.2 39.2 41.6
1995-96 28.1 30.6 34.3 36.3 38.0 40.6
1998-99 26.8 29.4 32.8 35.0 36.5 39.0

ProductivityI
-�F&C�E�1�F

Percent7
1�U<E�3�.!1�2
MO-�.�0�1�3�F*C��
3�-�.
R�E�/�I
2

2�/�-�@ 
 H�F*C�>?3�2�C�F
71.5% 54.9% 72.5% 58.1% 73.4% 62.0%-�@ 
 H�F*C	B�/�.

demographics 74.3% 58.2% 75.6% 62.3% 78.0% 65.1%-�@ 
 H�F*C	B�/�.!I
-�U<3�F
/�B!B�3�>?-�0�3�F&I
1�C�E
-�@�]<5�@�3�U<.�3�3�F

55.9% 39.1% 56.8% 42.1% 57.6% 45.5%

_
Q�C�H�-�0	463�-�2
K
_
M = R�Q�/�.�3
1�2 b�����d�Y����

212 232 259 276 288 308
� E�-�C	K
_
M =
R�Q�/�.�3�I
/�H�0�@
7
-�]<3�L�3�3�2�1�2
b�����d�Y�����-�C

Productivity/�B!MO-�.�0�1�3�F*C
�
3�-�.!R�E�/�I
2

363 359 447 437 500 499

D�E�3�F*/�H�.�Q�3�B�/�.!C�E�1�F&C�-�9�0�3�1�F&^
2�1�C�3�@�R�C�-�C�3�F&\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2�� ����
 � � � �"� ����� 
������������ 
������ ��� � � �������
-�2�@�^
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463�C�.�/�J�/�0�1�C�-�2�_
.�3�-�F&I
1�C�E�C�E�3

Most
,�E�/�1�Q�3�_
>?/�2�U

= H�9�0�1�Q�R�Q�E�/�/�0	\
1�F*C�.�1�Q�C�F
���������
	
�
������
���������
������������ 
�� ��� � � � � 
�� �
�
�����
�����
�
�����
 
�����"!����
�
�
�$#����%�����������

463�C�.�/�J�/�0�1�C�-�2�_
.�3�- ,�E�/�1�Q�3
�Z2�@�3�8 463�C�.�/�J�/�0�1�C�-�2�_
.�3�- ,�E�/�1�Q�3
�Z2�@�3�8

_
0�9�-�2�:<S�K �
0.97

7
/�2�/�0�H�0�H�S�7 �Z;
0

L�3�.�U<3�2�Y = -�F*-�1�Q�S�K 	
0.97

461�-�>?1�S�V�T
0

L�/�F*C�/�2�S�46_
0.97

TO-�F � 3�U<-�F*S�K �
0

= 1�C�C�F*9�H�.�U<E�S = _
0.96

V�/�.�C	TO-�H�@�3�.�@�-�0�3�S�V�T
0

N�1�]<3�.�F*1�@�3�YZR�-�2�L�-�.�2�-�.�@�1�2�/�S�,�_
;
0.96

\
-�:<C�/�2�-�L�3�-�Q�E�S�V�T
0

46/�2�>?/�H�C�E�Y �
Q�3�-�2�S�K 	
0.96

V�/�.�C	46:<3�.�F*S�V�T
0

461�2�2�3�-�J�/�0�1�F*S�46K
0.96

_
0�9�H�G�H�3�.�G�H�3�S�K
4
0

_
C�0�-�2�C�1�Q�,�1�C�:<S�K 	
0.95

7
-�U<3�.�F*C�/�I
2�S�46\
0

R�-�2�V�.�-�2�Q�1�F*Q�/�S�,�_
;
0.95

	 -�Q��<F*/�2�]<1�0�0�3�S�K
,
0

R�C�5�TO/�H�1�F*S�4 �
0.95

R�-�.�-�F*/�C�-�S�V�T
0

L�1�2�U<E�-�>?C�/�2�S�K �
0.94

�
@�3�F*F*-�S�D �
0

�
/�.��<S = _
0.94

,�E�3�:<3�2�2�3�S�� �
0

R�Q�.�-�2�C�/�2�S = _
0.94

TO-��<3�0�-�2�@�� � 1�2�C�3�.!7
-�]<3�2�S�V�T
0

	 /�E�2�F*C�/�I
2�S = _
0.94

N�3�2�/�S�K �
0

R�-�2�	 /�F*3�S�,�_
;
0.94

L�/�Q�-�N�-�C�/�2�S�V�T
0

\
-�:<C�/�2�S��
7
0.94

� 1�0�>?1�2�U<C�/�2�S�K
,
0

_
0�0�3�2�C�/�I
2�S = _
0.94

�
Q�-�0�-�S�V�T
0

_
2�-�E�3�1�>?YZR�-�2�C�-�_
2�-�S�,�_
;
0.94

463�0�9�/�H�.�2�3 � = -�0�> L�-�:<S�V�T
0

R�3�-�C�C�0�3�S�� _
0.94

= -�2�-�>?-�,�1�C�:<S�V�T
0

N�/�Q�E�3�F*C�3�.�S�K �
0.94

L�.�-�@�3�2�C�/�2�S�V�T
0

= E�/�3�2�1�8�S�_
N
0.94

= /�.�C�0�-�2�@�S��
N
0.07

�
/�H�2�U<F*C�/�I
2�S��
7
0.94

461�@�0�-�2�@�S�D �
0.11

;�7
-�I
-�1�1	1�F
one

F*Q�E�/�/�0	@�1�F*C�.�1�Q�C�S�F*/�C�E�-�C	C�E�3�F*Q�E�/�/�0	@�1�F*C�.�1�Q�C	1�F&0�-�.�U<3�.!C�E�-�2�C�E�3�>?3�C�.�/�J�/�0�1�C�-�2�-�.�3�-�/�B!7
/�2�/�0�H�0�H�5
,�-�0�1�B�/�.�2�1�-�E�-�]<3�F*Q�E�/�/�0	@�1�F*C�.�1�Q�C�F&C�E�-�C	E�-�]<3�-�0�>?/�F*C	2�/�B�1�F*Q�-�0	1�2�@�3�J�3�2�@�3�2�Q�3�S�F*/�1�C	1�F&F*/�>?3�I
E�-�C	@�3�Q�3�J�C�1�]<3�C�/
@�3�F*Q�.�1�9�3�>?3�C�.�/�J�/�0�1�C�-�2�-�.�3�-�F&0�1��<3�N�1�]<3�.�F*1�@�3�YZR�-�2�L�3�.�2�-�.�@�1�2�/�S�R�-�2�V�.�-�2�Q�1�F*Q�/�S�R�-�2�	 /�F*3�S�-�2�@�_
2�-�E�3�1�>?YZR�-�2�C�-
_
2�-�-�F&E�-�]<1�2�UAF*1�U<2�1�B�1�Q�-�2�C	Q�E�/�1�Q�3�-�>?/�2�UAF*Q�E�/�/�0	@�1�F*C�.�1�Q�C�F*5�D�E�3�F*/�H�.�Q�3�B�/�.!C�E�1�F&C�-�9�0�3�1�F&^
2�1�C�3�@�R�C�-�C�3�F
\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2�S�� � � � ����� ��� ����� � ��� 
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D�-�9�0�3
� � �
MOB�B�3�Q�C	/�B!D�.�-�@�1�C�1�/�2�-�0 �Z2�C�3�.�YZ\
1�F*C�.�1�Q�C	,�E�/�1�Q�3�/�2 = .�/�@�H�Q�C�1�]<1�C�:A/�B = H�9�0�1�Q�R�Q�E�/�/�0�F


�"#"#
����!����%
������
���
 � 
����
��2�H�>?3�.�-�C�/�.!/�B!J�.�/�@�H�Q�C�1�]<1�C�: �

d�C�E�U<.�-�@�3

reading
score

bc`�C�E�U<.�-�@�3

math
score

bcW�C�E�U<.�-�@�3

reading
score

_
2��Z2�Q�.�3�-�F*3�/�B(b�1�2�C�E�3
�Z2�@�3�8�/�B �Z2�C�3�.�YZ\
1�F*C�.�1�Q�C	,�E�/�1�Q�3
��2�/�Q�E�/�1�Q�3�C�/�>?-�8�1�>?H�> Q�E�/�1�Q�3��!,�E�-�2�U<3�F&_
Q�E�1�3�]<3�>?3�2�C
9�:AC�E�1�F&>?-�2�:AK
-�C�1�/�2�-�0 = 3�.�Q�3�2�C�1�0�3 = /�1�2�C�F

3.818**

(1.591)
3.061**

(1.494)
5.770**

(2.208)


�"#"#
����!������
������ � ���	� � 
��������	�
��@�3�2�/�>?1�2�-�C�/�.!/�B!J�.�/�@�H�Q�C�1�]<1�C�: �

_
2��Z2�Q�.�3�-�F*3�/�B(b�1�2�C�E�3
�Z2�@�3�8�/�B �Z2�C�3�.�YZ\
1�F*C�.�1�Q�C	,�E�/�1�Q�3
��2�/�Q�E�/�1�Q�3�C�/�>?-�8�1�>?H�> Q�E�/�1�Q�3��!,�E�-�2�U<3�F = 3�. = H�J�1�0
R�J�3�2�@�1�2�UA9�:AC�E�1�F = 3�.�Q�3�2�C�-�U<3

Y ��5 ��X�� **

(3.41)

D�3�F*C	F*Q�/�.�3�F&-�.�3�>?3�-�F*H�.�3�@�1�2�2�-�C�1�/�2�-�0	J�3�.�Q�3�2�C�1�0�3�J�/�1�2�C�F*5 = 3�.!J�H�J�1�0	F*J�3�2�@�1�2�UA1�F&>?3�-�F*H�.�3�@�1�2�2�-�C�H�.�-�0	0�/�U
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F*Q�E�/�/�0�F*S�-�C	0�3�-�F*C	X�`�J�3�.�Q�3�2�C	/�B!F*C�H�@�3�2�C�F&-�.�3�3�0�1�U<1�9�0�3�B�/�.!B�.�3�3�0�H�2�Q�E�5�D�E�3�.�3�-�.�3 ����	�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@��
3�0�3�>?3�2�C�-�.�:AF*Q�E�/�/�0�F*S�3�-�Q�E�/�B!I
E�1�Q�E�E�-�F&-�2�-�]<3�.�-�U<3�B�/�H�.�C�E�U<.�-�@�3�3�2�.�/�0�0�>?3�2�C	/�B �!b�F*C�H�@�3�2�C�F*5

D�E�3�H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F&-�.�3�-�0�0	C�E�3
� 1�F*Q�/�2�F*1�2�3�0�3�>?3�2�C�-�.�:AF*Q�E�/�/�0�F&C�E�-�C��
� b �!-�.�3�H�.�9�-�2��
��W��!E�-�]<3�-�C	0�3�-�F*C	W � J�3�.�Q�3�2�C	/�B!C�E�3�1�.!F*C�H�@�3�2�C�F&3�0�1�U<1�9�0�3�B�/�.!B�.�3�3�0�H�2�Q�E��
��X��!E�-�]<3�-�C	0�3�-�F*C�b � J�3�.�Q�3�2�C	/�B!C�E�3�1�.!F*C�H�@�3�2�C�F&9�3�1�2�UA9�0�-�Q��<5

D�E�3�.�3�-�.�3 bcW�H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�3�0�3�>?3�2�C�-�.�:AF*Q�E�/�/�0�F*S�3�-�Q�E�/�B!I
E�1�Q�E�E�-�F&-�2�-�]<3�.�-�U<3�B�/�H�.�C�E�U<.�-�@�3
3�2�.�/�0�0�>?3�2�C	/�B � b�F*C�H�@�3�2�C�F*5

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3
� 1�F*Q�/�2�F*1�2�\
3�J�-�.�C�>?3�2�C	/�B = H�9�0�1�Q
�Z2�F*C�.�H�Q�C�1�/�2 � ]<-�.�1�/�H�F&W�`�`�`��!-�2�@�^
2�1�C�3�@
R�C�-�C�3�F&\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2�S�� � � � ����� ��� ����� � ��� 
�� 
 
 � ���

.
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D�-�9�0�3 � �
= .�/�@�H�Q�C�1�]<1�C�:AD�1�>?3�D�.�3�2�@�F&1�2�� 1�F*Q�/�2�F*1�2�46/�F*C	D�.�3�-�C�3�@�S�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@�S�-�2�@�^
2�C�.�3�-�C�3�@�,�/�>?J�-�.�1�F*/�2

R�Q�E�/�/�0�F*S�B�.�/�> N�3�U<.�3�F*F*1�/�2�F&I
1�C�E�R�Q�E�/�/�0	V�1�8�3�@�MOB�B�3�Q�C�F
= .�/�@�H�Q�C�1�]<1�C�:A,�-�0�Q�H�0�-�C�1�/�2�1�F&L�-�F*3�@�/�2�MO8�-�> 1�2��

Math Science Social
Studies

Language Reading

_
2�2�H�-�0	,�E�-�2�U<3�1�2
= .�/�@�H�Q�C�1�]<1�C�:AB�/�.!46/�F*C	D�.�3�-�C�3�@

Schools

0.732**††

(0.071)
0.889**††

(0.072)
0.475*††

(0.070)
0.248**†

(0.066)
-0.035*†

(0.066)

_
2�2�H�-�0	,�E�-�2�U<3�1�2
= .�/�@�H�Q�C�1�]<1�C�:AB�/�.!R�/�>?3�I
E�-�C
D�.�3�-�C�3�@�R�Q�E�/�/�0�F

0.527
(0.056)

0.729**

(0.057)
0.327

(0.055)
0.123*

(0.052)
-0.141
(0.052)

_
2�2�H�-�0	,�E�-�2�U<3�1�2
= .�/�@�H�Q�C�1�]<1�C�:AB�/�.!^
2�C�.�3�-�C�3�@
,�/�>?J�-�.�1�F*/�2�R�Q�E�/�/�0�F

0.342
(0.172)

0.255
(0.176)

0.188
(0.170)

-0.081
(0.160)

-0.235
(0.162)

** 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�C�1�>?3�C�.�3�2�@�B�/�. 	�46/�F*C	D�.�3�-�C�3�@���/�. 	�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@���F*Q�E�/�/�0�F&1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:
F*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> C�E�3�C�1�>?3�C�.�3�2�@�B�/�.!H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F&-�C	C�E�3 � � J�3�.�Q�3�2�C	0�3�]<3�0	/�B

confidence.

* 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�C�1�>?3�C�.�3�2�@�B�/�. 	�46/�F*C	D�.�3�-�C�3�@���/�. 	�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@���F*Q�E�/�/�0�F&1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:
F*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> C�E�3�C�1�>?3�C�.�3�2�@�B�/�.!H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F&-�C	C�E�3�d � C�/ � � J�3�.�Q�3�2�C	0�3�]<3�0
/�B!Q�/�2�B�1�@�3�2�Q�3�5

†† 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�C�1�>?3�C�.�3�2�@�B�/�. 	�46/�F*C	D�.�3�-�C�3�@���1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> C�E�3�C�1�>?3
C�.�3�2�@�B�/�. 	�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@���F*Q�E�/�/�0�F&-�C	C�E�3 � � J�3�.�Q�3�2�C	0�3�]<3�0	/�B!Q�/�2�B�1�@�3�2�Q�3�5

† 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�C�1�>?3�C�.�3�2�@�B�/�. 	�46/�F*C	D�.�3�-�C�3�@���1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> C�E�3�C�1�>?3�C�.�3�2�@
B�/�. 	�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@���F*Q�E�/�/�0�F&-�C	C�E�3�d � C�/ � � J�3�.�Q�3�2�C	0�3�]<3�0	/�B!Q�/�2�B�1�@�3�2�Q�3�5

= .�/�@�H�Q�C�1�]<1�C�:A1�F&>?3�-�F*H�.�3�@�1�2�2�-�C�1�/�2�-�0	J�3�.�Q�3�2�C�1�0�3�J�/�1�2�C�F&J�3�.!C�E�/�H�F*-�2�@�@�/�0�0�-�.�F&/�B!J�3�.!J�H�J�1�0	F*J�3�2�@�1�2�U<S�I
E�3�.�3
J�3�.!J�H�J�1�0	F*J�3�2�@�1�2�UA1�F&>?3�-�F*H�.�3�@�1�2 b�������@�/�0�0�-�.�F*5�D�E�3�@�3�B�0�-�C�/�.!H�F*3�@�1�F&C�E�3�,�/�2�F*H�>?3�. = .�1�Q�3
�Z2�@�3�8�5�MO-�Q�E
.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&-�B�1�8�3�@�3�B�B�3�Q�C	B�/�.!3�-�Q�E�F*Q�E�/�/�0�S�-�C�1�>?3�C�.�3�2�@�B�/�. 	�>?/�F*C	C�.�3�-�C�3�@���F*Q�E�/�/�0�F*S�-�C�1�>?3�C�.�3�2�@�B�/�.
	�F*/�>?3�I
E�-�C	C�.�3�-�C�3�@���F*Q�E�/�/�0�F*S�-�2�@�-�C�1�>?3�C�.�3�2�@�B�/�.!H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F*5�D�E�3�/�9�F*3�.�]<-�C�1�/�2�F&-�.�3
F*Q�E�/�/�0	0�3�]<3�0	-�]<3�.�-�U<3�F&9�-�F*3�@�/�2�B�/�H�.�C�E�U<.�-�@�3�.�F&F*Q�/�.�3�F*S�-�2�@�C�E�3�.�3�U<.�3�F*F*1�/�2�F&-�.�3�C�E�3�.�3�B�/�.�3�I
3�1�U<E�C�3�@�9�:AC�E�3
F*Q�E�/�/�0�F��!B�/�H�.�C�E�U<.�-�@�3�3�2�.�/�0�0�>?3�2�C�5

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3
� 1�F*Q�/�2�F*1�2�\
3�J�-�.�C�>?3�2�C	/�B = H�9�0�1�Q
�Z2�F*C�.�H�Q�C�1�/�2 � ]<-�.�1�/�H�F&W�`�`�`��!-�2�@�^
2�1�C�3�@
R�C�-�C�3�F&\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2�S�� � � � ����� ��� ����� � ��� 
�� 
 
 � ���

.
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D�-�9�0�3 � � �
= .�/�@�H�Q�C�1�]<1�C�:A1�2�� 1�F*Q�/�2�F*1�2���F&46/�F*C	D�.�3�-�C�3�@�S�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@�S�-�2�@�^
2�C�.�3�-�C�3�@�,�/�>?J�-�.�1�F*/�2�R�Q�E�/�/�0�F

1996-97 1999-00 annual
change

Productivity,�-�0�Q�H�0�-�C�1�/�2�1�F
L�-�F*3�@�/�2
46-�C�E�MO8�-�>

>?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
4.18 6.09 0.64

F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
4.08 5.50 0.47

H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F
5.65 6.65 0.33

Productivity,�-�0�Q�H�0�-�C�1�/�2�1�F
L�-�F*3�@�/�2
R�Q�1�3�2�Q�3�MO8�-�>

>?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
3.87 6.04 0.72

F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
3.91 5.67 0.59

H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F
6.33 6.92 0.20

Productivity,�-�0�Q�H�0�-�C�1�/�2�1�F
L�-�F*3�@�/�2
R�/�Q�R�C�H�@�MO8�-�>

>?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
5.05 6.19 0.41

F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
5.26 5.80 0.18

H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F
6.90 7.21 0.10

Productivity,�-�0�Q�H�0�-�C�1�/�2�1�F
L�-�F*3�@�/�2
TO-�2�U<H�-�U<3�MO8�-�>

>?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
5.07 5.64 0.19

F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
5.07 5.28 0.07

H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F
6.04 5.85 -0.06

Productivity,�-�0�Q�H�0�-�C�1�/�2�1�F
L�-�F*3�@�/�2
N�3�-�@�1�2�UAMO8�-�>

>?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
5.35 5.31 -0.01

F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F
5.46 4.98 -0.16

H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F
6.68 6.04 -0.21

= .�/�@�H�Q�C�1�]<1�C�:A1�F&>?3�-�F*H�.�3�@�1�2�2�-�C�1�/�2�-�0	J�3�.�Q�3�2�C�1�0�3�J�/�1�2�C�F&J�3�.!C�E�/�H�F*-�2�@�@�/�0�0�-�.�F&/�B!J�3�.!J�H�J�1�0	F*J�3�2�@�1�2�U<S�I
E�3�.�3
J�3�.!J�H�J�1�0	F*J�3�2�@�1�2�UA1�F&>?3�-�F*H�.�3�@�1�2 b�������@�/�0�0�-�.�F*5�D�E�3�@�3�B�0�-�C�/�.!H�F*3�@�1�F&C�E�3�,�/�2�F*H�>?3�. = .�1�Q�3
�Z2�@�3�8�5�R�C�-�C�1�F*C�1�Q�F
-�.�3�9�-�F*3�@�/�2�I
3�1�U<E�C�3�@�-�]<3�.�-�U<3�F&/�]<3�.!F*Q�E�/�/�0�F&1�2�C�E�3�.�3�0�3�]<-�2�C	U<.�/�H�J�S�I
E�3�.�3�3�-�Q�E�F*Q�E�/�/�0	1�F&I
3�1�U<E�C�3�@�9�:A1�C�F

enrollment.

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3
� 1�F*Q�/�2�F*1�2�\
3�J�-�.�C�>?3�2�C	/�B = H�9�0�1�Q
�Z2�F*C�.�H�Q�C�1�/�2 � ]<-�.�1�/�H�F&W�`�`�`��!-�2�@�^
2�1�C�3�@
R�C�-�C�3�F&\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2�S�� � � � ����� ��� ����� � ��� 
�� 
 
 � ���

.
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D�-�9�0�3 � � � �
_
Q�E�1�3�]<3�>?3�2�C��
.�/�I
C�E�1�2�� 1�F*Q�/�2�F*1�2���F&46/�F*C	D�.�3�-�C�3�@�S�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@�S�-�2�@�^
2�C�.�3�-�C�3�@�,�/�>?J�-�.�1�F*/�2

R�Q�E�/�/�0�F*S�B�.�/�> N�3�U<.�3�F*F*1�/�2�F&I
1�C�E�R�Q�E�/�/�0	V�1�8�3�@�MOB�B�3�Q�C�F

Math Science Social
Studies

Language Reading

_
2�2�H�-�0	,�E�-�2�U<3�1�2�D�3�F*C	R�Q�/�.�3�F
B�/�.!46/�F*C	D�.�3�-�C�3�@�R�Q�E�/�/�0�F 7.06**††

(0.61)
8.39**††

(0.62)
4.97*††

(0.59)
2.98**†

(0.56)
0.57*†

(0.57)
_
2�2�H�-�0	,�E�-�2�U<3�1�2�D�3�F*C	R�Q�/�.�3�F
B�/�.!R�/�>?3�I
E�-�C	D�.�3�-�C�3�@

Schools

5.27
(0.48)

6.99**

(0.49)
3.68

(0.46)
1.88*

(0.44)
-0.37
(0.45)

_
2�2�H�-�0	,�E�-�2�U<3�1�2�D�3�F*C	R�Q�/�.�3�F
B�/�.!^
2�C�.�3�-�C�3�@�,�/�>?J�-�.�1�F*/�2

Schools

3.71
(1.48)

2.96
(1.50)

2.40
(1.43)

-0.10
(1.37)

-1.42
(1.38)

** 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�C�1�>?3�C�.�3�2�@�B�/�. 	�46/�F*C	D�.�3�-�C�3�@���/�. 	�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@���F*Q�E�/�/�0�F&1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:
F*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> C�E�3�C�1�>?3�C�.�3�2�@�B�/�.!H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F&-�C	C�E�3 � � J�3�.�Q�3�2�C	0�3�]<3�0	/�B

confidence.

* 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�C�1�>?3�C�.�3�2�@�B�/�. 	�46/�F*C	D�.�3�-�C�3�@���/�. 	�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@���F*Q�E�/�/�0�F&1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:
F*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> C�E�3�C�1�>?3�C�.�3�2�@�B�/�.!H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F&-�C	C�E�3�d � C�/ � � J�3�.�Q�3�2�C	0�3�]<3�0
/�B!Q�/�2�B�1�@�3�2�Q�3�5

†† 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�C�1�>?3�C�.�3�2�@�B�/�. 	�46/�F*C	D�.�3�-�C�3�@���1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> C�E�3�C�1�>?3
C�.�3�2�@�B�/�. 	�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@���F*Q�E�/�/�0�F&-�C	C�E�3 � � J�3�.�Q�3�2�C	0�3�]<3�0	/�B!Q�/�2�B�1�@�3�2�Q�3�5

† 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�C�1�>?3�C�.�3�2�@�B�/�. 	�46/�F*C	D�.�3�-�C�3�@���1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> C�E�3�C�1�>?3�C�.�3�2�@
B�/�. 	�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@���F*Q�E�/�/�0�F&-�C	C�E�3�d � C�/ � � J�3�.�Q�3�2�C	0�3�]<3�0	/�B!Q�/�2�B�1�@�3�2�Q�3�5

D�3�F*C	F*Q�/�.�3�F&-�.�3�>?3�-�F*H�.�3�@�1�2�2�-�C�1�/�2�-�0	J�3�.�Q�3�2�C�1�0�3�J�/�1�2�C�F*5�MO-�Q�E�.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&-�B�1�8�3�@�3�B�B�3�Q�C	B�/�.!3�-�Q�E
F*Q�E�/�/�0�S�-�C�1�>?3�C�.�3�2�@�B�/�. 	�>?/�F*C	C�.�3�-�C�3�@���F*Q�E�/�/�0�F*S�-�C�1�>?3�C�.�3�2�@�B�/�. 	�F*/�>?3�I
E�-�C	C�.�3�-�C�3�@���F*Q�E�/�/�0�F*S�-�2�@�-�C�1�>?3
C�.�3�2�@�B�/�.!H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F*5�D�E�3�/�9�F*3�.�]<-�C�1�/�2�F&-�.�3�F*Q�E�/�/�0	0�3�]<3�0	-�]<3�.�-�U<3�F&B�/�.!B�/�H�.�C�E�U<.�-�@�3�.�F*S
-�2�@�C�E�3�.�3�U<.�3�F*F*1�/�2�F&-�.�3�C�E�3�.�3�B�/�.�3�I
3�1�U<E�C�3�@�9�:AC�E�3�F*Q�E�/�/�0�F��!B�/�H�.�C�E�U<.�-�@�3�3�2�.�/�0�0�>?3�2�C�5

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3
� 1�F*Q�/�2�F*1�2�\
3�J�-�.�C�>?3�2�C	/�B = H�9�0�1�Q
�Z2�F*C�.�H�Q�C�1�/�2 � ]<-�.�1�/�H�F&W�`�`�`��!-�2�@�^
2�1�C�3�@
R�C�-�C�3�F&\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2�S�� � � � ����� ��� ����� � ��� 
�� 
 
 � ���

.
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���

Fourth
�
.�-�@�3�D�3�F*C	R�Q�/�.�3�F&1�2�� 1�F*Q�/�2�F*1�2���F&46/�F*C	D�.�3�-�C�3�@�S�R�/�>?3�I
E�-�C	D�.�3�-�C�3�@�S

-�2�@�^
2�C�.�3�-�C�3�@�,�/�>?J�-�.�1�F*/�2�R�Q�E�/�/�0�F

1996-97 1999-00 annual
change

Math
>?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

34.5 53.3 6.3
F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

33.7 48.2 4.8
H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F

50.0 60.6 3.5

Science
>?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

31.9 52.8 7.0
F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

32.3 49.7 5.8
H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F

56.0 62.9 2.3
R�/�Q�1�-�0	R�C�H�@�1�3�F >?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

41.6 54.2 4.2
F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

43.4 50.7 2.4
H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F

61.0 65.6 1.5

Language
>?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

41.8 49.4 2.5
F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

41.8 46.2 1.5
H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F

53.4 53.2 -0.1

Reading
>?/�F*C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

44.2 46.5 0.8
F*/�>?3�I
E�-�C	C�.�3�-�C�3�@�F*Q�E�/�/�0�F

45.1 43.6 -0.5
H�2�C�.�3�-�C�3�@�Q�/�>?J�-�.�1�F*/�2�F*Q�E�/�/�0�F

59.0 55.0 -1.3

D�3�F*C	F*Q�/�.�3�F&-�.�3�>?3�-�F*H�.�3�@�1�2�2�-�C�1�/�2�-�0	J�3�.�Q�3�2�C�1�0�3�J�/�1�2�C�F*5�R�C�-�C�1�F*C�1�Q�F&-�.�3�9�-�F*3�@�/�2�I
3�1�U<E�C�3�@�-�]<3�.�-�U<3�F&/�]<3�.
F*Q�E�/�/�0�F&1�2�C�E�3�.�3�0�3�]<-�2�C	U<.�/�H�J�S�I
E�3�.�3�3�-�Q�E�F*Q�E�/�/�0	1�F&I
3�1�U<E�C�3�@�9�:A1�C�F&3�2�.�/�0�0�>?3�2�C�5

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3
� 1�F*Q�/�2�F*1�2�\
3�J�-�.�C�>?3�2�C	/�B = H�9�0�1�Q
�Z2�F*C�.�H�Q�C�1�/�2 � ]<-�.�1�/�H�F&W�`�`�`��!-�2�@�^
2�1�C�3�@
R�C�-�C�3�F&\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2�S�� � � � ����� ��� ����� � ��� 
�� 
 
 � ���

.
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461�Q�E�1�U<-�2�R�Q�E�/�/�0	\
1�F*C�.�1�Q�C�F&-�2�@�_
.�1�� /�2�-�46H�2�1�Q�1�J�-�0�1�C�1�3�F
I
E�3�.�3�-�C	0�3�-�F*C � � /�B!MO2�.�/�0�0�>?3�2�C	MO2�C�3�.�3�@�,�E�-�.�C�3�.!R�Q�E�/�/�0�F

461�Q�E�1�U<-�2�R�Q�E�/�/�0	\
1�F*C�.�1�Q�C�F _
.�1�� /�2�-�46H�2�1�Q�1�J�-�0�1�C�1�3�F

Alba Huron Avondale* � 3�-�>?F&,�-�2�:</�2
L�-�.��AN�1�]<3�.�YZ7
-�.�.�1�F

Inkster-Edison Benson Kingman*

L�1�UAN�-�J�1�@�F
Jackson* Bisbee MayerL�/�:<2�3�V�-�0�0�F
Kalamazoo** ,�-�>?J � 3�.�@�3

PageL�H�3�2�- � 1�F*C�- � 3�2�/�I
-�7
1�0�0�F ,�-�]<3�,�.�3�3��
Phoenix**

Caledonia Kentwood* Chinle Pima
Charlevoix Lansing** ,�E�1�2�/ � -�0�0�3�:

Prescott
Coldwater

46/�H�2�C = 0�3�-�F*-�2�C
Clarkdale

�
H�3�3�2�,�.�3�3��

Detroit** �
-�� = -�.��
Concho SaffordMO0��AN�-�J�1�@�F

Onekama Coolidge
R�-�1�2�C�	 /�E�2�F

V�0�-�C	N�/�Q��
Pentwater Cottonwood Scottsdale**

V�/�.�3�F*C	7
1�0�0�F * Petoskey Enrenberg Sedona
�
/�@�I
1�2�7
3�1�U<E�C�F R�-�H�0�C	R�-�1�2�C�3�46-�.�1�3

Flagstaff* R�E�/�IaTO/�I
�
.�-�2�@�L�0�-�2�Q * Southfield* V�/�H�2�C�-�1�2�7
1�0�0�F R�1�3�.�.�- � 1�F*C�-

Hartland Wayne-Westland** Gilbert* Tempe**

Hillsdale Westwood Globe
D�H�9�-�,�1�C�:

Holland* Wyoming* �
/�0�@�3�2 � -�0�0�3�:
Vail

�
.�3�3�2 � -�0�0�3�:
Winslow

Higley

** 1�2�@�1�Q�-�C�3�F&-�]<3�.�:A0�-�.�U<3�Q�1�C�:A@�1�F*C�.�1�Q�C ��3�2�.�/�0�0�>?3�2�C	1�2�/�2�3�U<.�-�@�3�C�:<J�1�Q�-�0�0�:A3�8�Q�3�3�@�F bcS `�`�`���5

* 1�2�@�1�Q�-�C�3�F&-�0�-�.�U<3�Q�1�C�:A@�1�F*C�.�1�Q�C ��3�2�.�/�0�0�>?3�2�C	1�2�/�2�3�U<.�-�@�3�1�F&C�:<J�1�Q�-�0�0�:A9�3�C�I
3�3�2 � `�`�-�2�@ bcS `�`�`���5

D�E�3�F*E�-�.�3�/�B!F*C�H�@�3�2�C�F&I
E�/�0�1�]<3�1�2�-�@�1�F*C�.�1�Q�C	-�2�@�-�C�C�3�2�@�Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&1�F&@�1�B�B�1�Q�H�0�C	C�/�Q�-�0�Q�H�0�-�C�3�9�3�Q�-�H�F*3
F*C�H�@�3�2�C�F&Q�-�2�-�C�C�3�2�@�Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&0�/�Q�-�C�3�@�/�H�C�F*1�@�3�/�B!C�E�3�1�.!@�1�F*C�.�1�Q�C�F ��461�Q�E�1�U<-�2��!/�.!>?H�2�1�Q�1�J�-�0�1�C�:
��_
.�1�� /�2�-���5�D�E�3�-�9�/�]<3�F*C�-�C�1�F*C�1�Q�F&-�.�3�Q�-�0�Q�H�0�-�C�3�@�H�2�@�3�.!C�E�3�-�F*F*H�>?J�C�1�/�2�C�E�-�C	F*C�H�@�3�2�C�F&-�C�C�3�2�@�-�Q�E�-�.�C�3�.!F*Q�E�/�/�0
0�/�Q�-�C�3�@�1�2�C�E�3�1�.!@�1�F*C�.�1�Q�C ��461�Q�E�1�U<-�2��!/�.!>?H�2�1�Q�1�J�-�0�1�C�:���_
.�1�� /�2�-���5

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3�D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3�461�Q�E�1�U<-�2�\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2 � W�`�`�`
]<-�.�1�/�H�F �!-�2�@�_
.�1�� /�2�-�\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2 � W�`�`�`�]<-�.�1�/�H�F ��5
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D�-�9�0�3 � �
MOB�B�3�Q�C�F&/�B!,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2�/�2�461�Q�E�1�U<-�2 = H�9�0�1�Q�R�Q�E�/�/�0�F�� = .�/�@�H�Q�C�1�]<1�C�:

� ��"#"#
���
�����
�������� � ��"#"#
���
�����
�$&�
Levels)

\
3�J�3�2�@�3�2�C � -�.�� = .�/�@�H�Q�C�1�]<1�C�:A9�-�F*3�@�/�2��

Fourth
Grade

Reading
Exam

Fourth
Grade
Math
Exam

Seventh
Grade

Reading
Exam

Seventh
Grade
Math
Exam

,�E�-�2�U<3�1�2 = .�/�@�H�Q�C�1�]<1�C�:
Level

_
B�C�3�.!\
1�F*C�.�1�Q�C	1�F
V�-�Q�3�@�I
1�C�E�,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2
��Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&.�3�J�.�3�F*3�2�C	-�C	0�3�-�F*C � � /�B
3�2�.�/�0�0�>?3�2�C	1�2�@�1�F*C�.�1�Q�C��

1.60**

(0.45)
1.37**

(0.39)
1.87**

(0.86)
1.53**

(0.73)

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&:<3�-�.!B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

� 
�����
�����
�� � ��"#"#
���
�����
�������� � ��"#"#
���
�����
�$ \
3�J�3�2�@�3�2�C � -�.�� ,�E�-�2�U<3�1�2 = .�/�@�H�Q�C�1�]<1�C�:
��C�E�1�F&:<3�-�.���F&J�.�/�@�H�Q�C�1�]<1�C�:A>?1�2�H�F&0�-�F*C	:<3�-�.���F��!9�-�F*3�@�/�2

Fourth
Grade

Reading
Exam

Fourth
Grade
Math
Exam

Seventh
Grade

Reading
Exam

Seventh
Grade
Math
Exam

,�E�-�2�U<3�1�2 = .�/�@�H�Q�C�1�]<1�C�:
Trend

_
B�C�3�.!\
1�F*C�.�1�Q�C	1�F
V�-�Q�3�@�I
1�C�E�,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2
��Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&.�3�J�.�3�F*3�2�C	-�C	0�3�-�F*C � � /�B
3�2�.�/�0�0�>?3�2�C	1�2�@�1�F*C�.�1�Q�C��

0.31*

(0.17)
0.27*

(0.14)
0.15

(0.46)
0.06

(0.54)

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&:<3�-�.!B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

D�E�3�C�-�9�0�3�1�F&9�-�F*3�@�/�2�.�3�U<.�3�F*F*1�/�2�F&/�B!F*Q�E�/�/�0	0�3�]<3�0	@�-�C�-�B�.�/�> b�����W�Y���X�C�/ b�������YZW�`�`�`�5��Z2�C�E�3�C�/�J�J�-�2�3�0�S�C�E�3
@�3�J�3�2�@�3�2�C	]<-�.�1�-�9�0�3�1�F&-�F*Q�E�/�/�0 � F&J�.�/�@�H�Q�C�1�]<1�C�: ��F*J�3�Q�1�B�1�Q�-�0�0�:<S�-�F*Q�E�/�/�0���F&F*Q�-�0�3�F*Q�/�.�3�F&@�1�]<1�@�3�@�9�:A1�C�F&J�3�.!J�H�J�1�0
F*J�3�2�@�1�2�UA1�2�C�E�/�H�F*-�2�@�F&/�B(b�������@�/�0�0�-�.�F*5��Z2�C�E�3�9�/�C�C�/�> J�-�2�3�0�S�C�E�3�@�3�J�3�2�@�3�2�C	]<-�.�1�-�9�0�3�1�F&C�E�3�C�.�3�2�@���-�2�2�H�-�0
Q�E�-�2�U<3��!1�2�-�F*Q�E�/�/�0 � F&J�.�/�@�H�Q�C�1�]<1�C�:<5�D�E�3�.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	1�2�@�1�Q�-�C�/�.!]<-�.�1�-�9�0�3�F&C�/�J�1�Q��AH�J
Q�E�-�.�-�Q�C�3�.�1�F*C�1�Q�F&/�B!F*Q�E�/�/�0�F&C�E�-�C	-�.�3�Q�/�2�F*C�-�2�C	/�]<3�.!C�E�3�J�3�.�1�/�@���0�/�Q�-�C�1�/�2�S�2�3�1�U<E�9�/�.�E�/�/�@�S�/�.�U<-�2�1�� -�C�1�/�2��!-�2�@
:<3�-�.!1�2�@�1�Q�-�C�/�.!]<-�.�1�-�9�0�3�F&C�E�-�C	-�0�0�/�IaB�/�.!F*C�-�C�3�YZI
1�@�3�Q�E�-�2�U<3�F&B�.�/�> :<3�-�.!C�/�:<3�-�.!1�2�C�E�3�C�3�F*C	1�C�F*3�0�B!/�.!1�2�C�E�3
J�.�3�F*F*H�.�3�C�/�J�3�.�B�/�.�> /�2�C�E�3�C�3�F*C�5�D�E�3�1�2�B�0�-�C�/�.!B�/�.!J�3�.�YZJ�H�J�1�0	F*J�3�2�@�1�2�UA1�F&C�E�3�,�/�2�F*H�>?3�. = .�1�Q�3
�Z2�@�3�8�5

D�E�3�2�H�>?3�.�-�C�/�.!B�/�.!J�.�/�@�H�Q�C�1�]<1�C�:A1�F&C�E�3�F*Q�E�/�/�0���F&F*Q�-�0�3�F*Q�/�.�3�/�2�C�E�3�461�Q�E�1�U<-�2�_
F*F*3�F*F*>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2�-�0
= .�/�U<.�3�F*F ��46MO_ = �!C�3�F*C�F*S�I
E�1�Q�E�-�.�3�-�@�>?1�2�1�F*C�3�.�3�@�C�/�B�/�H�.�C�E�-�2�@�F*3�]<3�2�C�E�U<.�-�@�3�.�F*5�R�3�3�C�E�3�C�3�8�C	B�/�.!@�3�C�-�1�0�F&/�2
C�E�3�C�3�F*C�F*5

** 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�Q�E�-�2�U<3�1�2�J�.�/�@�H�Q�C�1�]<1�C�:A1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> � 3�.�/�I
1�C�E � � J�3�.�Q�3�2�C
Q�/�2�B�1�@�3�2�Q�3�S * 1�2�@�1�Q�-�C�3�F&C�E�3�F*-�>?3�C�E�1�2�U<S�9�H�C	-�C	C�E�3 ��`�J�3�.�Q�3�2�C	0�3�]<3�0�5

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3�461�Q�E�1�U<-�2�\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2 � W�`�`�`�]<-�.�1�/�H�F ��5
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D�-�9�0�3 � � �
MOB�B�3�Q�C�F&/�B!,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2�/�2�461�Q�E�1�U<-�2 = H�9�0�1�Q�R�Q�E�/�/�0�F��c_
Q�E�1�3�]<3�>?3�2�C

� ��"#"#
���
�����
�������� � ��"#"#
���
�����
�$
(Levels)

\
3�J�3�2�@�3�2�C � -�.�� _
Q�E�1�3�]<3�>?3�2�C	L�-�F*3�@�/�2��

Fourth
Grade

Reading
Exam

Fourth
Grade
Math
Exam

Seventh
Grade

Reading
Exam

Seventh
Grade
Math
Exam

,�E�-�2�U<3�1�2�_
Q�E�1�3�]<3�>?3�2�C
Level

_
B�C�3�.!\
1�F*C�.�1�Q�C	1�F
V�-�Q�3�@�I
1�C�E�,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2
��Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&.�3�J�.�3�F*3�2�C	-�C	0�3�-�F*C � � /�B
3�2�.�/�0�0�>?3�2�C	1�2�@�1�F*C�.�1�Q�C��

1.21**

(0.65)
1.11*

(0.62)
1.37**

(0.60)
0.96*

(0.48)

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&:<3�-�.!B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

� 
�����
�����
�� � ��"#"#
���
�����
�������� � ��"#"#
���
�����
�$ \
3�J�3�2�@�3�2�C � -�.�� ,�E�-�2�U<3�1�2�_
Q�E�1�3�]<3�>?3�2�C
��C�E�1�F&:<3�-�.���F&J�.�/�@�H�Q�C�1�]<1�C�:A>?1�2�H�F&0�-�F*C	:<3�-�.���F��!9�-�F*3�@�/�2

Fourth
Grade

Reading
Exam

Fourth
Grade
Math
Exam

Seventh
Grade

Reading
Exam

Seventh
Grade
Math
Exam

,�E�-�2�U<3�1�2�_
Q�E�1�3�]<3�>?3�2�C
Trend

_
B�C�3�.!\
1�F*C�.�1�Q�C	1�F
V�-�Q�3�@�I
1�C�E�,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2
��Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&.�3�J�.�3�F*3�2�C	-�C	0�3�-�F*C � � /�B
3�2�.�/�0�0�>?3�2�C	1�2�@�1�F*C�.�1�Q�C��

2.40*

(1.37)
2.50**

(1.04)
0.25

(0.58)
0.77

(0.69)

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&:<3�-�.!B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

D�E�3�C�-�9�0�3�1�F&9�-�F*3�@�/�2�.�3�U<.�3�F*F*1�/�2�F&/�B!F*Q�E�/�/�0	0�3�]<3�0	@�-�C�-�B�.�/�> b�����W�Y���X�C�/ b�������YZW�`�`�`�5��Z2�C�E�3�C�/�J�J�-�2�3�0�S�C�E�3
@�3�J�3�2�@�3�2�C	]<-�.�1�-�9�0�3�1�F&-�F*Q�E�/�/�0 � F&-�Q�E�1�3�]<3�>?3�2�C ��F*J�3�Q�1�B�1�Q�-�0�0�:<S�-�F*Q�E�/�/�0���F&F*Q�-�0�3�F*Q�/�.�3�F&/�2�C�E�3�461�Q�E�1�U<-�2
_
F*F*3�F*F*>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2�-�0 = .�/�U<.�3�F*F ��46MO_ = �!C�3�F*C�F*S�I
E�1�Q�E�-�.�3�-�@�>?1�2�1�F*C�3�.�3�@�C�/�B�/�H�.�C�E�-�2�@�F*3�]<3�2�C�E�U<.�-�@�3�.�F*5
�Z2�C�E�3�9�/�C�C�/�> J�-�2�3�0�S�C�E�3�@�3�J�3�2�@�3�2�C	]<-�.�1�-�9�0�3�1�F&C�E�3�C�.�3�2�@���-�2�2�H�-�0	Q�E�-�2�U<3��!1�2�-�F*Q�E�/�/�0 � F&F*Q�-�0�3�F*Q�/�.�3�F*5�D�E�3
.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	1�2�@�1�Q�-�C�/�.!]<-�.�1�-�9�0�3�F&C�/�J�1�Q��AH�J�Q�E�-�.�-�Q�C�3�.�1�F*C�1�Q�F&/�B!F*Q�E�/�/�0�F&C�E�-�C	-�.�3�Q�/�2�F*C�-�2�C	/�]<3�.
C�E�3�J�3�.�1�/�@���0�/�Q�-�C�1�/�2�S�2�3�1�U<E�9�/�.�E�/�/�@�S�/�.�U<-�2�1�� -�C�1�/�2��!-�2�@�:<3�-�.!1�2�@�1�Q�-�C�/�.!]<-�.�1�-�9�0�3�F&C�E�-�C	-�0�0�/�IaB�/�.!F*C�-�C�3�YZI
1�@�3
Q�E�-�2�U<3�F&B�.�/�> :<3�-�.!C�/�:<3�-�.!1�2�C�E�3�C�3�F*C	1�C�F*3�0�B!/�.!1�2�C�E�3�J�.�3�F*F*H�.�3�C�/�J�3�.�B�/�.�> /�2�C�E�3�C�3�F*C�5�V�.�/�> b�����W�C�/�W�`�`�`�S
C�E�3�>?3�-�2�F&-�2�@�F*C�-�2�@�-�.�@�@�3�]<1�-�C�1�/�2�/�B!F*Q�E�/�/�0�F��!-�]<3�.�-�U<3�F*Q�/�.�3�F ��I
3�1�U<E�C�3�@�9�:AC�E�3�2�H�>?9�3�.!/�B!C�3�F*C	C�-��<3�.�F��
I
3�.�3�� >?3�-�2�/�B �!b�bcS�F*C�-�2�@�-�.�@�@�3�]<1�-�C�1�/�2�/�B(b���/�2�B�/�H�.�C�E�U<.�-�@�3�.�3�-�@�1�2�U �	>?3�-�2�/�B � W�d�S�F*C�-�2�@�-�.�@�@�3�]<1�-�C�1�/�2�/�B
b ��/�2�B�/�H�.�C�E�U<.�-�@�3�>?-�C�E��	>?3�-�2�/�B ��`�`�S�F*C�-�2�@�-�.�@�@�3�]<1�-�C�1�/�2�/�B(b ��/�2�B�/�H�.�C�E�U<.�-�@�3�.�3�-�@�1�2�U �	>?3�-�2�/�B � W!bcS
F*C�-�2�@�-�.�@�@�3�]<1�-�C�1�/�2�/�B(bc[�/�2�B�/�H�.�C�E�U<.�-�@�3�>?-�C�E�5

** 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�Q�E�-�2�U<3�1�2�-�Q�E�1�3�]<3�>?3�2�C	1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> � 3�.�/�I
1�C�E � �

J�3�.�Q�3�2�C	Q�/�2�B�1�@�3�2�Q�3�S * 1�2�@�1�Q�-�C�3�F&C�E�3�F*-�>?3�C�E�1�2�U<S�9�H�C	-�C	C�E�3 ��`�J�3�.�Q�3�2�C	0�3�]<3�0�5

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3�461�Q�E�1�U<-�2�\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2 � W�`�`�`�]<-�.�1�/�H�F ��5
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D�-�9�0�3 � � � �
MOB�B�3�Q�C�F&/�B!,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2�/�2�_
.�1�� /�2�- = H�9�0�1�Q�R�Q�E�/�/�0�F�� = .�/�@�H�Q�C�1�]<1�C�:

� ��"#"#
���
�����
�������� � ��"#"#
���
�����
�$&�
Levels)

\
3�J�3�2�@�3�2�C � -�.�� = .�/�@�H�Q�C�1�]<1�C�:AL�-�F*3�@�/�2��

Fourth
Grade

Reading
Exam

Fourth
Grade
Math
Exam

Seventh
Grade

Reading
Exam

Seventh
Grade
Math
Exam

,�E�-�2�U<3�1�2 = .�/�@�H�Q�C�1�]<1�C�:
Level

_
B�C�3�.!\
1�F*C�.�1�Q�C	1�F
V�-�Q�3�@�I
1�C�E�,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2
��Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&.�3�J�.�3�F*3�2�C	-�C	0�3�-�F*C � � /�B
3�2�.�/�0�0�>?3�2�C	1�2�@�1�F*C�.�1�Q�C��

0.55**

(0.16)
0.70**

(0.19)
0.38*

(0.21)
0.53**

(0.17)

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&:<3�-�.!B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

� 
�����
�����
�� � ��"#"#
���
�����
�������� � ��"#"#
���
�����
�$ \
3�J�3�2�@�3�2�C � -�.�� ,�E�-�2�U<3�1�2 = .�/�@�H�Q�C�1�]<1�C�:
��C�E�1�F&:<3�-�.���F&J�.�/�@�H�Q�C�1�]<1�C�:A>?1�2�H�F&0�-�F*C	:<3�-�.���F��!9�-�F*3�@�/�2

Fourth
Grade

Reading
Exam

Fourth
Grade
Math
Exam

Seventh
Grade

Reading
Exam

Seventh
Grade
Math
Exam

,�E�-�2�U<3�1�2 = .�/�@�H�Q�C�1�]<1�C�:
Trend

_
B�C�3�.!\
1�F*C�.�1�Q�C	1�F
V�-�Q�3�@�I
1�C�E�,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2
��Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&.�3�J�.�3�F*3�2�C	-�C	0�3�-�F*C � � /�B
3�2�.�/�0�0�>?3�2�C	1�2�@�1�F*C�.�1�Q�C��

0.31*

(0.17)
0.28**

(0.13)
0.33

(0.22)
0.35

(0.26)

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&:<3�-�.!B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

D�E�3�C�-�9�0�3�1�F&9�-�F*3�@�/�2�.�3�U<.�3�F*F*1�/�2�F&/�B!F*Q�E�/�/�0	0�3�]<3�0	@�-�C�-�B�.�/�> b�����W�Y���X�C�/ b�������YZW�`�`�`�5��Z2�C�E�3�C�/�J�J�-�2�3�0�S�C�E�3
@�3�J�3�2�@�3�2�C	]<-�.�1�-�9�0�3�1�F&-�F*Q�E�/�/�0 � F&J�.�/�@�H�Q�C�1�]<1�C�: ��F*J�3�Q�1�B�1�Q�-�0�0�:<S�-�F*Q�E�/�/�0���F&2�-�C�1�/�2�-�0	J�3�.�Q�3�2�C�1�0�3�.�-�2�����K = N��
F*Q�/�.�3�@�1�]<1�@�3�@�9�:A1�C�F&J�3�.�YZJ�H�J�1�0	F*J�3�2�@�1�2�UA1�2�C�E�/�H�F*-�2�@�F&/�B(b�������@�/�0�0�-�.�F*5��Z2�C�E�3�9�/�C�C�/�> J�-�2�3�0�S�C�E�3�@�3�J�3�2�@�3�2�C
]<-�.�1�-�9�0�3�1�F&C�E�3�C�.�3�2�@���-�2�2�H�-�0	Q�E�-�2�U<3��!1�2�-�F*Q�E�/�/�0 � F&J�.�/�@�H�Q�C�1�]<1�C�:<5�D�E�3�.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	1�2�@�1�Q�-�C�/�.
]<-�.�1�-�9�0�3�F&C�/�J�1�Q��AH�J�Q�E�-�.�-�Q�C�3�.�1�F*C�1�Q�F&/�B!F*Q�E�/�/�0�F&C�E�-�C	-�.�3�Q�/�2�F*C�-�2�C	/�]<3�.!C�E�3�J�3�.�1�/�@���0�/�Q�-�C�1�/�2�S�2�3�1�U<E�9�/�.�E�/�/�@�S
/�.�U<-�2�1�� -�C�1�/�2��!-�2�@�:<3�-�.!1�2�@�1�Q�-�C�/�.!]<-�.�1�-�9�0�3�F&C�E�-�C	-�0�0�/�IaB�/�.!F*C�-�C�3�YZI
1�@�3�Q�E�-�2�U<3�F&B�.�/�> :<3�-�.!C�/�:<3�-�.!1�2�C�E�3�C�3�F*C
1�C�F*3�0�B!/�.!1�2�C�E�3�J�.�3�F*F*H�.�3�C�/�J�3�.�B�/�.�> /�2�C�E�3�C�3�F*C�5�D�E�3�1�2�B�0�-�C�/�.!B�/�.!J�3�.�YZJ�H�J�1�0	F*J�3�2�@�1�2�UA1�F&C�E�3�,�/�2�F*H�>?3�. = .�1�Q�3

Index.

D�E�3�2�H�>?3�.�-�C�/�.!B�/�.!J�.�/�@�H�Q�C�1�]<1�C�:A1�F&C�E�3�F*Q�E�/�/�0���F&2�-�C�1�/�2�-�0	J�3�.�Q�3�2�C�1�0�3�.�-�2��A/�2�-�2�-�C�1�/�2�-�0�0�:A2�/�.�>?3�@
F*C�-�2�@�-�.�@�1�� 3�@�C�3�F*C ��C�E�3
�Z/�I
-�D�3�F*C	/�B!L�-�F*1�Q�R �<1�0�0�F&/�.!C�E�3�R�C�-�2�B�/�.�@ ����5�R�3�3�C�E�3�C�3�8�C	B�/�.!@�3�C�-�1�0�F&/�2�C�E�3�C�3�F*C�F*5

** 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�Q�E�-�2�U<3�1�2�J�.�/�@�H�Q�C�1�]<1�C�:A1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> � 3�.�/�I
1�C�E � � J�3�.�Q�3�2�C
Q�/�2�B�1�@�3�2�Q�3�S * 1�2�@�1�Q�-�C�3�F&C�E�3�F*-�>?3�C�E�1�2�U<S�9�H�C	-�C	C�E�3 ��`�J�3�.�Q�3�2�C	0�3�]<3�0�5

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3�_
.�1�� /�2�-�\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2 ��b�������S!b�������S!b�����d�S!b�������S�W�`�`�`�]<-�.�1�/�H�F ��5
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D�-�9�0�3 � � �

MOB�B�3�Q�C�F&/�B!,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2�/�2�_
.�1�� /�2�- = H�9�0�1�Q�R�Q�E�/�/�0�F��c_
Q�E�1�3�]<3�>?3�2�C
� ��"#"#
���
�����
�������� � ��"#"#
���
�����
�$&�

Levels)
\
3�J�3�2�@�3�2�C � -�.�� _
Q�E�1�3�]<3�>?3�2�C	L�-�F*3�@�/�2��

Fourth
Grade

Reading
Exam

Fourth
Grade
Math
Exam

Seventh
Grade

Reading
Exam

Seventh
Grade
Math
Exam

,�E�-�2�U<3�1�2�_
Q�E�1�3�]<3�>?3�2�C
Level

_
B�C�3�.!\
1�F*C�.�1�Q�C	1�F
V�-�Q�3�@�I
1�C�E�,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2
��Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&.�3�J�.�3�F*3�2�C	-�C	0�3�-�F*C � � /�B
3�2�.�/�0�0�>?3�2�C	1�2�@�1�F*C�.�1�Q�C��

2.31**

(0.69)
2.68**

(0.79)
1.11

(0.95)
1.59*

(0.89)

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&:<3�-�.!B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

� 
�����
�����
�� � ��"#"#
���
�����
�������� � ��"#"#
���
�����
�$ \
3�J�3�2�@�3�2�C � -�.�� ,�E�-�2�U<3�1�2�_
Q�E�1�3�]<3�>?3�2�C
��C�E�1�F&:<3�-�.���F&J�.�/�@�H�Q�C�1�]<1�C�:A>?1�2�H�F&0�-�F*C	:<3�-�.���F��!9�-�F*3�@�/�2

Fourth
Grade

Reading
Exam

Fourth
Grade
Math
Exam

Seventh
Grade

Reading
Exam

Seventh
Grade
Math
Exam

,�E�-�2�U<3�1�2�_
Q�E�1�3�]<3�>?3�2�C
Trend

_
B�C�3�.!\
1�F*C�.�1�Q�C	1�F
V�-�Q�3�@�I
1�C�E�,�E�-�.�C�3�.!R�Q�E�/�/�0	,�/�>?J�3�C�1�C�1�/�2
��Q�E�-�.�C�3�.!F*Q�E�/�/�0�F&.�3�J�.�3�F*3�2�C	-�C	0�3�-�F*C � � /�B
3�2�.�/�0�0�>?3�2�C	1�2�@�1�F*C�.�1�Q�C��

1.40*

(0.79)
1.39*

(0.81)
1.48

(1.13)
1.29

(1.10)

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&:<3�-�.!B�1�8�3�@�3�B�B�3�Q�C�F
yes yes yes yes

D�E�3�C�-�9�0�3�1�F&9�-�F*3�@�/�2�.�3�U<.�3�F*F*1�/�2�F&/�B!F*Q�E�/�/�0	0�3�]<3�0	@�-�C�-�B�.�/�> b�����W�Y���X�C�/ b�������YZW�`�`�`�5��Z2�C�E�3�C�/�J�J�-�2�3�0�S�C�E�3
@�3�J�3�2�@�3�2�C	]<-�.�1�-�9�0�3�1�F&-�F*Q�E�/�/�0 � F&-�Q�E�1�3�]<3�>?3�2�C ��F*J�3�Q�1�B�1�Q�-�0�0�:<S�-�F*Q�E�/�/�0���F&2�-�C�1�/�2�-�0	J�3�.�Q�3�2�C�1�0�3�.�-�2�����K = N��
F*Q�/�.�3�/�2�-�2�-�C�1�/�2�-�0�0�:A2�/�.�>?3�@�F*C�-�2�@�-�.�@�1�� 3�@�C�3�F*C ��C�E�3
�Z/�I
-�D�3�F*C	/�B!L�-�F*1�Q�R �<1�0�0�F&/�.!C�E�3�R�C�-�2�B�/�.�@ ����5�R�3�3�C�E�3
C�3�8�C	B�/�.!@�3�C�-�1�0�F&/�2�C�E�3�C�3�F*C�F*5 5��Z2�C�E�3�9�/�C�C�/�> J�-�2�3�0�S�C�E�3�@�3�J�3�2�@�3�2�C	]<-�.�1�-�9�0�3�1�F&C�E�3�C�.�3�2�@���-�2�2�H�-�0	Q�E�-�2�U<3��!1�2�-
F*Q�E�/�/�0 � F&-�Q�E�1�3�]<3�>?3�2�C�5�D�E�3�.�3�U<.�3�F*F*1�/�2�1�2�Q�0�H�@�3�F&F*Q�E�/�/�0	1�2�@�1�Q�-�C�/�.!]<-�.�1�-�9�0�3�F&C�/�J�1�Q��AH�J�Q�E�-�.�-�Q�C�3�.�1�F*C�1�Q�F&/�B
F*Q�E�/�/�0�F&C�E�-�C	-�.�3�Q�/�2�F*C�-�2�C	/�]<3�.!C�E�3�J�3�.�1�/�@���0�/�Q�-�C�1�/�2�S�2�3�1�U<E�9�/�.�E�/�/�@�S�/�.�U<-�2�1�� -�C�1�/�2��!-�2�@�:<3�-�.!1�2�@�1�Q�-�C�/�.
]<-�.�1�-�9�0�3�F&C�E�-�C	-�0�0�/�IaB�/�.!F*C�-�C�3�YZI
1�@�3�Q�E�-�2�U<3�F&B�.�/�> :<3�-�.!C�/�:<3�-�.!1�2�C�E�3�C�3�F*C	1�C�F*3�0�B!/�.!1�2�C�E�3�J�.�3�F*F*H�.�3�C�/�J�3�.�B�/�.�>
/�2�C�E�3�C�3�F*C�5

** 1�2�@�1�Q�-�C�3�F&C�E�-�C	C�E�3�Q�E�-�2�U<3�1�2�-�Q�E�1�3�]<3�>?3�2�C	1�F&F*C�-�C�1�F*C�1�Q�-�0�0�:AF*1�U<2�1�B�1�Q�-�2�C�0�:A@�1�B�B�3�.�3�2�C	B�.�/�> � 3�.�/�I
1�C�E � �

J�3�.�Q�3�2�C	Q�/�2�B�1�@�3�2�Q�3�S * 1�2�@�1�Q�-�C�3�F&C�E�3�F*-�>?3�C�E�1�2�U<S�9�H�C	-�C	C�E�3 ��`�J�3�.�Q�3�2�C	0�3�]<3�0�5

D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�1�F&C�-�9�0�3�-�.�3�_
.�1�� /�2�-�\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2 ��b�������S!b�������S!b�����d�S!b�������S�W�`�`�`�]<-�.�1�/�H�F ��5
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bc5�R�C�.�1�Q�C�0�:AF*J�3�-��<1�2�U<S�I
E�-�C	1�F&.�3�G�H�1�.�3�@�1�F&C�E�-�C � b �!C�E�3�Q�H�.�.�3�2�C	@�1�F*C�.�1�9�H�C�1�/�2�/�B!J�3�3�.�F&/�.!C�3�-�Q�E�1�2�UA>?3�C�E�/�@�F&1�F
1�2�/�J�C�1�>?-�0	-�2�@���W��!C�E�-�C	F*Q�E�/�/�0	Q�E�/�1�Q�3�I
/�H�0�@�Q�-�H�F*3�J�3�/�J�0�3�C�/�.�3�@�1�F*C�.�1�9�H�C�3�C�E�3�>?F*3�0�]<3�F&1�2�F*H�Q�E�-�I
-�:AC�E�-�C	-

Pareto
1�>?J�.�/�]<3�>?3�2�C	1�2�C�E�3�@�1�F*C�.�1�9�H�C�1�/�2�/�B!J�3�3�.�F&/�.!C�3�-�Q�E�1�2�UA>?3�C�E�/�@�F&I
/�H�0�@�/�Q�Q�H�.�5��ZC	1�F&.�3�-�F*/�2�-�9�0�3�C�/

C�E�1�2��AC�E�-�C	B�-�>?1�0�1�3�F&>?1�U<E�C	.�3�@�1�F*C�.�1�9�H�C�3�C�E�3�>?F*3�0�]<3�F&F*/�-�F&C�/�-�Q�E�1�3�]<3�9�3�C�C�3�.!-�0�1�U<2�>?3�2�C	9�3�C�I
3�3�2�C�3�-�Q�E�1�2�U
>?3�C�E�/�@�F&-�2�@�C�E�3�1�.!Q�E�1�0�@�.�3�2���F&0�3�-�.�2�1�2�UAF*C�:<0�3�F*5��ZC	1�F&0�3�F*F&.�3�-�F*/�2�-�9�0�3�C�/�C�E�1�2��AC�E�-�C	B�-�>?1�0�1�3�F*S�-�Q�C�1�2�U
1�2�@�3�J�3�2�@�3�2�C�0�:<S�Q�/�H�0�@�1�>?J�0�3�>?3�2�C	- = -�.�3�C�/�1�>?J�.�/�]<3�>?3�2�C	1�2�J�3�3�.!3�B�B�3�Q�C�F*5

W�5�R�3�3�S�B�/�.!1�2�F*C�-�2�Q�3�S�7
/�8�9�: � W�`�`!b ��5

X�5�D�E�3�E�1�U<E�F*Q�E�/�/�0	@�.�/�J�YZ/�H�C	.�-�C�3�S�B�/�.!1�2�F*C�-�2�Q�3�S�/�2�0�:A.�3�B�0�3�Q�C�F&]<-�.�1�-�C�1�/�2�1�2�C�E�3�/�H�C�Q�/�>?3�F&/�B!0�/�Ia-�Q�E�1�3�]<1�2�U
F*C�H�@�3�2�C�F*5�R�C�H�@�3�2�C�F��!F*3�0�B�YZF*3�0�3�Q�C�1�2�UA1�2�C�/�C�E�3�C�3�F*C�F&U<3�2�3�.�-�C�3�F&1�2�Q�H�.�-�9�0�3�9�1�-�F*3�F&I
E�3�2�C�E�3�R�_
D /�.!_
,�D -�.�3
H�F*3�@�B�/�.!Q�/�>?J�-�.�1�F*/�2�F&/�]<3�.!C�1�>?3�/�.!-�Q�.�/�F*F&F*Q�E�/�/�0�F*5�D�E�3�R�_
D -�2�@�_
,�D -�0�F*/�/�2�0�:A.�3�B�0�3�Q�C	]<-�.�1�-�C�1�/�2�1�2�C�E�3
/�H�C�Q�/�>?3�F&/�B!E�1�U<E�-�Q�E�1�3�]<1�2�UAF*C�H�@�3�2�C�F*5�7
1�U<E�F*Q�E�/�/�0	U<.�-�@�3�F&E�-�]<3�9�3�3�2�F*E�/�I
2�C�/�9�3�.�3�0�-�C�1�]<3�>?3�-�F*H�.�3�F&C�E�-�C
Q�-�2�2�/�C	9�3�Q�/�>?J�-�.�3�@�F*H�Q�Q�3�F*F*B�H�0�0�:A-�Q�.�/�F*F&F*Q�E�/�/�0�F*5

[�5�D�E�3�F*/�H�.�Q�3�F&B�/�.!C�E�3�C�-�9�0�3�1�F&^
2�1�C�3�@�R�C�-�C�3�F&\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2 � W�`�`�`���5

� 5 D�E�3�Q�-�0�Q�H�0�-�C�1�/�2�1�F

,

I
E�3�.�3 � 1�F&J�.�/�@�H�Q�C�1�]<1�C�:<S
X1973

1�F&C�E�3�]<3�Q�C�/�.!/�B!Q�E�-�.�-�Q�C�3�.�1�F*C�1�Q�F&/�B!C�E�3 b����!bcY ��W�F*C�H�@�3�2�C	J�/�J�H�0�-�C�1�/�2�S
pps1998

1�F
J�3�.�YZJ�H�J�1�0	F*J�3�2�@�1�2�UA1�2 b�����d�Y�����S�-�2�@ �� �� ˆ 1�F&C�E�3�]<3�Q�C�/�.!/�B!3�F*C�1�>?-�C�3�@�Q�/�3�B�B�1�Q�1�3�2�C�F&B�.�/�> C�E�3�.�3�U<.�3�F*F*1�/�2��

.

NAEP1998

1�F&- b�����d�Y�����K
_
M = F*Q�/�.�3
��1�2�.�3�-�@�1�2�U<S�>?-�C�E�S�/�.!F*Q�1�3�2�Q�3��!-�2�@
X1998

1�F&C�E�3�]<3�Q�C�/�.!/�B!Q�E�-�.�-�Q�C�3�.�1�F*C�1�Q�F
/�B!C�E�3 b�����d�Y�����F*C�H�@�3�2�C	J�/�J�H�0�-�C�1�/�2�5

��5�D�E�3�F*/�H�.�Q�3�/�B!@�-�C�-�B�/�.!C�E�3�Q�-�0�Q�H�0�-�C�1�/�2�F&@�3�F*Q�.�1�9�3�@�1�F&^
2�1�C�3�@�R�C�-�C�3�F&\
3�J�-�.�C�>?3�2�C	/�B!MO@�H�Q�-�C�1�/�2 ��b���������5

��5�MO-�.�2�1�2�U<F&/�B!B�H�0�0�YZC�1�>?3�S�B�H�0�0�YZ:<3�-�.!B�3�>?-�0�3�F&I
/�.��<1�2�UA1�2�J�.�/�B�3�F*F*1�/�2�-�0	F*J�3�Q�1�-�0�C�:A/�Q�Q�H�J�-�C�1�/�2�F&-�.�3�C�-��<3�2�B�.�/�>
C�E�3���� 
������ ��� � 
�� � � � ��� 
 � � � � � � 
 � ��� � 
 � ��� 
�� 
 ����b�������S!b���d�X�S!b���� � S!b���������5

d�5��
2�3�Q�/�H�0�@�Q�.�1�C�1�Q�1�� 3�C�E�3�Q�/�2�F*C�-�2�C�YZF*C�H�@�3�2�C	J�.�/�@�H�Q�C�1�]<1�C�:A9�:AF*-�:<1�2�UAC�E�-�C	F*/�>?3�F*C�H�@�3�2�C	Q�E�-�.�-�Q�C�3�.�1�F*C�1�Q�F&>?3�-�2
@�1�B�B�3�.�3�2�C	C�E�1�2�U<F&1�2 b�����d�C�E�-�2�1�2 b����!bc5�V�/�.!1�2�F*C�-�2�Q�3�S�Q�/�>?1�2�UAB�.�/�> -�F*1�2�U<0�3�YZJ�-�.�3�2�C	B�-�>?1�0�:A1�F&>?/�.�3�Q�/�>?>?/�2
1�2 b�����d�C�E�-�2�1�2 b����!bcS�-�2�@���C�E�H�F ��1�C	>?-�:A9�3�-�@�1�B�B�3�.�3�2�C	3�8�J�3�.�1�3�2�Q�3�2�/�IaC�E�-�2�1�C	I
-�F&1�2 b����!bc5 �
2�C�E�3�I
E�/�0�3�S
E�/�I
3�]<3�.�S�F*H�Q�E�Q�.�1�C�1�Q�1�F*>?F&I
/�.��A1�2�C�E�3

wrong
@�1�.�3�Q�C�1�/�2�5�46/�F*C	/�B!C�E�3�F*C�H�@�3�2�C	Q�E�-�.�-�Q�C�3�.�1�F*C�1�Q�F&C�E�-�C	-�.�3�>?/�.�3

Q�/�>?>?/�2�2�/�IaC�E�-�2�1�2�C�E�3�J�-�F*C	-�.�3�-�0�F*/�0�3�F*F&F*C�1�U<>?-�C�1�� 3�@���9�3�1�2�UA-�>?1�2�/�.�1�C�:<S�B�.�/�> -�F*1�2�U<0�3�YZJ�-�.�3�2�C	B�-�>?1�0�:<S
B�.�/�> C�E�3�R�/�H�C�E�/�.!R�/�H�C�E�I
3�F*C�S�
�� � 
�� 
�� 
�5�D�E�3�@�3�Q�0�1�2�3�1�2�J�.�/�@�H�Q�C�1�]<1�C�:AI
/�H�0�@�9�3�0�-�.�U<3�.!1�B!/�2�3�I
3�.�3�C�/�C�-��<3
-�Q�Q�/�H�2�C	/�B!C�E�3�B�-�Q�C	C�E�-�C	E�-�]<1�2�UA-�F*1�2�U<0�3�YZJ�-�.�3�2�C�S�F*-�:<S�1�F&2�/�C	-�F&9�-�@�B�/�.!-�Q�E�1�3�]<3�>?3�2�C	-�F&1�C	I
-�F&1�2 b����!bc5

��5��
C�E�3�.!Q�/�H�2�C�.�1�3�F&Q�-�2�1�>?J�/�.�C	E�H�>?-�2�Q�-�J�1�C�-�0	C�/�/�S�F*/�1�>?J�/�.�C�3�@�E�H�>?-�2�Q�-�J�1�C�-�0	Q�-�2�2�/�C	9�3�Q�E�3�-�J�.�3�0�-�C�1�]<3�C�/
1�C�F&Q�/�F*C	1�2�C�E�3�.�3�F*C	/�B!C�E�3�I
/�.�0�@�5�46/�.�3�/�]<3�.�S�H�2�@�3�.!-�0�/�U<1�Q�-�0	3�8�C�3�2�F*1�/�2�/�B!Q�H�.�.�3�2�C	C�.�3�2�@�F*S�Q�/�H�2�C�.�1�3�F&C�E�-�C	-�.�3
Q�H�.�.�3�2�C�0�:A2�3�C	3�8�J�/�.�C�3�.�F&/�B!E�H�>?-�2�Q�-�J�1�C�-�0	I
/�H�0�@�9�3�Q�/�>?3�C�E�3�I
/�.�0�@���F&2�3�C	3�8�J�/�.�C�3�.�F&/�B!E�H�>?-�2�Q�-�J�1�C�-�0
1�2�C�3�2�F*1�]<3�J�.�/�@�H�Q�C�F*5

bc`�5�46-�2�-�U<3�@�Q�-�.�3�/�.�U<-�2�1�� -�C�1�/�2�F&1�2�Q�0�H�@�3�E�3�-�0�C�E�>?-�1�2�C�3�2�-�2�Q�3�/�.�U<-�2�1�� -�C�1�/�2�F*S�J�.�1�>?-�.�:AJ�.�/�]<1�@�3�.!2�3�C�I
/�.��<F*S
-�2�@�Q�3�.�C�-�1�2�/�C�E�3�.!J�E�:<F*1�Q�1�-�2�-�2�@�E�/�F*J�1�C�-�0	2�3�C�I
/�.��<F*5

b�bc5�R�3�3�� � ��� ��� � � � 
�� � � � � � � � 
�� � 
 ��� � 
 ���	W�`�`�`�5�D�E�3�0�1�C�3�.�-�C�H�.�3�/�2�C�E�3�J�.�/�@�H�Q�C�1�]<1�C�:A3�B�B�3�Q�C�F&/�B!>?-�2�-�U<3�@
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