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Abstract

This study examines the relationship between the economic ability and science 
and mathematics achievement of eighth-grade students in different countries on the 
basis of TIMSS since 1995. The results show that a country’ economic ability is 
significantly correlated with science and mathematics achievement from TIMSS 
1999 to 2007. In average, the students in higher GNI PPP or GNP PPP countries 
performed better in mathematics and science than the students in lower GNI PPP 

or GNP PPP countries. Even if the participating countries are different in each 
TIMSS survey, the results of regression shows that the economic ability of a 
country can account for achievements by 20% to 32%. It means that a country’s 
economic ability can deeply affect student achievements. However, the amount of 
GNI PPP growth is not correlated with achievement growth. 
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Mann-Whitney TIMSS 1995

2

GNP PPP

TIMSS 1995 GNP PPP

 .324 GNP PPP  .270

GNP PPP 3

2003 TIMSS 2003 TIMSS 2007

TIMSS 

1995 24 17

GNP PPP

 

1  TIMSS 1995
 

  
1995 

 
 

1995
 

1995 1995 
 
 

1995 1995 
 
 

1995 
 
 

 25860 25860  500 (4.6) 18 534 (4.7) 12 

 37180 24390  545 (2.8) 8 522 (2.5) 17 

 21650 23080  588 (6.5) 4 522 (4.7) 16 

 23360 21430  643 (4.9) 1 607 (5.5) 1 

 34360 21350  605 (1.9) 3 571 (1.6) 3 

 19570 21230  527 (2.4) 12 531 (2.6) 13 

 26480 21120  503 (2.2) 17 527 (1.9) 14 

(Fl) 22920 20450  565 (5.7) 5 550 (4.2) 7 

 23470 19820  538 (2.9) 9 498 (2.5) 19 

 24590 18900  487 (4.5) 20 494 (4.0) 20 

 18410 18170  506 (2.6) 16 552 (3.3) 6 

 23630 17850  519 (3.0) 14 535 (3.0) 11 

 13190 16780  508 (4.5) 15 525 (4.4) 15 
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 13630 14550  527 (5.1) 13 538 (405.0) 10 

 13280 14040  487 (2.0) 21 517 (1.7) 18 

 9370 12400  454 (2.5) 24 480 (2.3) 22 

 8220 10540  607 (2.4) 2 565 (1.9) 4 

 3210 7910  564 (4.9) 6 574 (4.3) 2 

 2230 6660  547 (3.3) 7 544 (3.2) 8 

 3840 6310  537 (3.2) 10 554 (2.8) 5 

 2650 5260  535 (5.3) 11 538 (4.0) 9 

 2290 5170  493 (3.1) 19 485 (2.7) 21 

 – 4650  428 (2.2) 25 470 (2.4) 24 

 1350 3240  477 (1.9) 22 476 (3.4) 23 

 10380 – – 474 (1.9) 23 463 (1.9) 25 

 – 19000 – 530 (4.0)  545 (3.9)  

 24950 20230 – 539 (3.0)  558 (3.7)  

(Fr) 22920 20450 – 526 (3.4)   (2.8)  

 1160 4230 – 540 (6.3)  565 (5.3)  

 21970 18080 – 541 (6.7)  560 (5.0)  

 18410 18170 – 498 (5.5)  517 (5.1)  

 1620 5970 – 385 (3.4)  411 (4.1)  

 25580 19890 – 509 (4.5)  531 (4.8)  

 1230 2920 – 482 (4.0)  486 (4.7)  

 7140 – – 541 (3.1)  560 (2.5)  

 28110 20800 – 502 (2.8)  478 (3.1)  

 7710 11400 – 484 (3.1)  497 (2.2)  

 2210 6870 – 522 (5.7)  525 (3.7)  

 14410 15690 – 522 (6.2)  524 (5.7)  

 19040 24500 – 392 (2.5)  430 (3.7)  

 3010 – – 354 (4.4)  326 (6.6)  

Beaton et al., 1996a Beaton et al., 1996b  

2  TIMSS 1995
Mann-Whitney

   
Mann-Whitney U  48.000 54.500 
Wilcoxon W  76.000 82.500 
Z  -.731 -.318 

 ( ) .465 .751 
 [2*( )] .494a .757a 

a    
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 ( ) .123 .202

24 24

** 0.01  ( )
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2003 TIMSS 1999

GNP PPP GNP PPP 35

GNP PPP 10000 16
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4  
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5  

GNP PPP 6 TIMSS 1999
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GNP PPP
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GNP PPP
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 .259 TIMSS 1999

32.3% GNP PPP
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Mullis et al., 2000 Martin et al., 2000  

5  TIMSS 1999
     Mann-Whitney 

 

Mann-Whitney U 58.000 52.000 

Wilcoxon W 248.000 242.000 

Z -3.113 -3.312 

 ( ) .002 .001 

 [2*( )] .001a .000a 

a 

6  TIMSS 1999 35 GNP  
     PPP  

  

GNP PPP Pearson .568 ** .509 **

 ( ) .000 .002

35 35
** 0.01  ( )

TIMSS 2003

TIMSS 2003 GNI PPP

46

40

7  



42
Bulletin of Testing and Assessment

考試學刊

從TIMSS探討國家經濟能力與學生學習成就之關係

第八期     2010.06
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TIMSS 2007 8  

GNI PPP 9 TIMSS 2003 

GNI PPP  .552 GNI PPP

GNI PPP

 .569 GNI PPP

GNI PPP

GNI PPP  .305

 .324 TIMSS 2003 30.5%

GNI PPP 32.4% GNI 

PPP  

7  TIMSS 2003

 

  
2003 

 
 

2003 2003 
 
 

2003 2003 
 
 

2003 
 
 

2003 
 
 

 38730 36690  461 (2.5) 27 494 (2.2) 21 

  35400 36110  504 (3.3) 15 527 (3.1) 9 

  23390 28350  536 (3.8) 7 536 (3.1) 8 

  22940 28130  537 (2.8) 6 516 (2.5) 16 

 24690 27490  586 (3.3) 3 556 (3.0) 4 

 19530 27440  505 (4.6) 14 527 (3.8) 10 

 34010 27380  570 (2.1) 5 552 (1.7) 6 

 25510 26580  498 (3.7) 18 512 (3.4) 19 
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 19080 26170  484 (3.2) 22 491 (3.1) 22 

 25970 25820  499 (2.6) 17 524 (2.7) 11 

 20690 23730  605 (3.6) 1 578 (4.3) 1 

 13260 20550  494 (5.3) 20 520 (5.0) 13 

 16020 19000  496 (3.4) 19 488 (3.1) 23 

 10370 18480  493 (2.2) 21 520 (1.8) 12 

 9930 16960  589 (2.2) 2 558 (1.6) 3 

 5290 13070  529 (3.2) 9 543 (2.8) 7 

 8530 12660  332 (4.6) 43 398 (4.0) 39 

 3970 12590  508 (3.3) 13 517 (3.2) 15 

 4190 11630  531 (3.0) 8 552 (2.5) 5 

 3670 10190  502 (2.5) 16 519 (2.1) 14 

 2500 9810  264 (5.5) 45 244 (6.7) 45 

 4250 9420  387 (3.3) 39 413 (2.9) 37 

 3480 9190  508 (3.2) 11 512 (2.6) 18 

 3540 8500  508 (4.1) 10 510 (3.7) 20 

 2130 8080  508 (3.7) 12 514 (3.7) 17 

 3010 7740  366 (2.6) 42 365 (2.8) 43 

 1770 7030  476 (4.3) 25 479 (5.2) 24 

  1720 6690  411 (2.4) 33 453 (2.3) 30 

 1870 6490  475 (4.8) 26 470 (4.9) 27 

 1990 6440  410 (2.2) 35 404 (2.1) 38 

 1710 6420  435 (3.5) 30 449 (3.6) 31 

 3990 4600  433 (3.1) 31 393 (4.3) 41 

 1030 4450  378 (5.2) 41 377 (5.8) 42 

 1760 4180  424 (4.1) 32 475 (3.8) 25 

 1470 3810  406 (3.5) 36 421 (3.9) 35 

 1170 3730  387 (2.5) 40 396 (2.5) 40 

 790 3230  478 (3.0) 23 461 (3.5) 29 

 710 3070  411 (4.8) 34 420 (4.1) 36 

 270 2080  276 (4.7) 44 255 (5.9) 44 

 460 1600  460 (4.0) 28 472 (3.4) 26 

 10500 – – 401 (1.7) 37 438 (1.8) 33 

 11627 – – 585 (4.6) 4 571 (3.5) 2 

 12320 – – 459 (1.7) 29 441 (2.0) 32 

  25510 26580 – 498 (4.7) 46 544 (4.1) 46 

 – – – 390 (3.1) 38 435 (3.2) 34 

 1400 – – 477 (2.6) 24 468 (2.5) 28 

Mullis et al., 2004 Martin et al., 2004



44
Bulletin of Testing and Assessment

考試學刊

從TIMSS探討國家經濟能力與學生學習成就之關係

第八期     2010.06

8  TIMSS 2003
     Mann-Whitney  

   

Mann-Whitney U  52.500 24.500 

Wilcoxon W  262.500 234.500 

Z  -3.992 -4.748 

 ( ) .000 .000 

 [2*( )] .000(a) .000(a) 

9  TIMSS 2003 40 GNI PPP  

  

GNI PPP Pearson .552 ** .569 **

 ( ) .000 .000

40 40

** 0.01  ( )

TIMSS 2007

TIMSS 2007 49

46 10  

GNI PPP 46 GNI PPP 10000

27 19 GNI PPP 10000

Mann-Whitney 

TIMSS 1999

TIMSS 2003 11  
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GNI PPP 12 TIMSS 2007 

GNI PPP  .457 GNI PPP

GNI PPP

 .517 GNI PPP

GNI PPP

GNI PPP  .209

 .267 TIMSS 2007 20.9%

GNI PPP 26.7% GNI 

PPP

10 TIMSS 2007
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Mullis et al., 2008 Martin et al., 2008  

11  TIMSS 2007
      Mann-Whitney 

   

Mann-Whitney U  99.000 97.500 
Wilcoxon W  289.000 287.500 
Z  -3.514 -3.548 

 ( ) .001 .001 
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12  TIMSS 2007 46 GNI
      PPP

  

GNI PPP Pearson . 457 ** .517 **

 ( ) .001 .000

46 46

** 0.01  ( )

TIMSS 2007 2003 29 2003 2007

13  

TIMSS 2003 2007

14

2003 2007

10000 2007

TIMSS 2003 2007

29

0.01

15  
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14

  

GNI PPP Pearson -.034 -.215 
 ( ) .905 .441 

15 15 

  

GNI PPP Pearson -.165 -.430 *
 ( ) .392 .020 

29 29 

* 0.05  ( )  

TIMSS 1999 2007

TIMSS

20 32
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2007 --GNI GDP_

http://formosan-voices.blogspot.com/2007/09/blog-post _ 23. html  

2009 High-income country http://www.worldbank.org/depweb/ 

english/modules/glossary.html#high-income  

2006 GNI,GNP,GDP(GDPppp/GDPoer) [ ]   

http://blog.nownews.com/alexandros/textview.php?file=0000029828  

2006 TIMSS 2003

 

2004

 

2007

TIMSS 2003 54(2 377-401  

2006 TIMSS 2003

 

2001 6(4 52-86. 

 2000 WTO

8903000390  

2009 TIMSS 2007

 

2003 TIMSS 1999

25 3-11  

2004 TIMSS 1999

 

2009 MSCI --

http://www.nownews.com/2009/06/17/320-2465924.htm  
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