
1991 IAEP

1991 IAEP 2003

50 1646 62

17 78.8

1991 10.8 1991

IAEP
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1991 IAEP

Trends

in Mathematics and Science Study TIMSS 2003

1991-1992

Educational Testing Service ETS

International Assessment of Educational Progress, IAEP 1991

274

95 273 307



2003 1991

1991 2003

1991 IAEP

1991-

1992 ETS IAEP 1991 20

14

1991 IAEP

62 15 IAEP

32 9 6 8 7

52 15 10 12 12 IAEP

25 22 15

40 35 25 62 45

75 17 25

6 1 4 6

68

63 1991 IAEP

1-1

1-1

Lapointe et al., 1992
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1-1 1991 IAEP

58 63 60 64 59 60 61 59

68 68 69 73 62 64 76 57

TIMSS 2003

TIMSS 2003 The International Association for the Evaluation

of Educational Achievement, IEA 1995

Trends in Mathematics and Science Study TIMSS

1999

2003 2003 TIMSS

filed test 23 Main survey 25

2003

2005 TIMSS 2003 2002

2003

2002

2003

TIMSS 2003

2003a 2003b

TIMSS 2003 2002

25 50 1601

TIMSS 2003
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2003 150 4661

TIMSS 2003 TIMSS 2003

TIMSS Assessment Frameworks and Specifications 2003, Mullis et al., 2003

37 24 17 7 15

26

18 38 18 TIMSS 2003

40 20 15 11 15

23 24 36 18 1991 IAEP TIMSS

2003 1-2

1-2 1991 IAEP TIMSS 2003

TIMSS 2003 1991 IAEP

1991 IAEP

TIMSS 2003

1-2 1991 IAEP TIMSS 2003

1991 52% 15% 10% 11% 13% 40% 35% 25%

IAEP 32 9 6 6 8 25 22 14
-- 61

TIMSS
37% 24% 17% 7% 15% 26% 18% 38% 18%

2003
85 55 39 17 33 60 41 86 42

229

TIMSS
40% 20% 15% 11% 15% 23% 24% 36% 18%

2003
63 33 24 17 24 38 37 60 26

161
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1991 IAEP

TIMSS 2003

TIMSS 2003

TIMSS 2003 25 50

1601 150

4661

52.3

55.8 54.1

52.5 48.6 48.0

90% 85% 90% 83%

65.1 61.2 54.4 43.3 2003a

73

2005

41

55 31

50

2005
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2003

NSC 92-2521 -S- 003-004-

1991-1992 Lapointe et al.,

1992

1646

855 791

1

1991-1992 ETS

IAEP

62

IAEP Lapointe et al., 1992

2-1

13

17

1991 IAEP IAEP
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1991

2-1

1-3   1-4   1-15 1-1   1-8    1-16 2-2    2-8   2-10

2-1   2-7   2-11 2-5   3-4    3-7 4-3    4-8   4-11

3-8   3-15  4-15 3-9   3-13   3-14 4-12   2-12  2-13
32 52

1-12 3-16  4-2    4-10 2-3

1-6   3-5   4-7
1-2   1-14   4-13

4-14  3-6
1-9 9 15

1-10  3-1  4-16

2-14   4-1
3-11 6 10

2-9   3-2   3-3

4-4
1-7    4-5   4-6 2-6 8 12

1-11  1-5   3-12 3-10   4-9 1-13  2-4 7 12

25 40% 22 35% 15 25% 62 100

*1-3 3

16 14 16 16 45

17 6 1 4 6 14

2
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95 273 307



15 15 10

2

2003 1991

Cronbach 0.91

276

140 136 77.9

78.7
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62 62

3-1

77.3 79.1 81.2 83.8 79.1 1991 IAEP

67.1 69.3 69.2 72.8 64.2

3-1

32 9 6 8 7 25 22 15
2003

77.3 79.1 81.2 83.8 79.1 83.7 81.7 67.2
0.4 0.5 0.5 0.4 0.5 0.4 0.4 0.5

1991
67.1 69.3 69.2 72.8 64.2 68.5 76.1 55.7
0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

1991 IAEP 2003

10 2003

3-1 2003

1991 1991
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IAEP 2003 15

12 6 1991 IAEP

2003 2003

2003 83.7 81.7

78.8 67.2

1991 1991

76.1 68.5 55.7 12

2003

81.7 83.7

1

3-2

5% 95%

% %
32 74

8.38 3.50
178

31.34 0.43
24.74 10.19 4.5 % 10.8%

9 62
2.24 1.05

390
9.00 0.48

7.2 1.73 3.8 % 23.7%
6 68

1.54 0.66
559

6.00 0.00
4.87 1.14 4.1 % 34.0 %

8 45
2.02 1.12

526
8.00 0.00

67.0 1.34 2.7 % 32 %
7 62

1.42 0.71
481

7.00 0.00
5.5 1.43 3.8 % 29.2%

62 85
20.35 7.56

77
61.25 0.43

48.98 10.19 5.2 % 4.7 %
25 77

9.48 3.56
195

25.00 0.00
20.92 3.81 4.7 % 11.8%

22 79
6.05 2.75

201
22 0.00

17.98 3.93 4.8% 12.2%
15 59

2.24 1.01
226

14.34 0.47
10.08 3.17 3.6 % 13.7%
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3-2

34 % 10.8 %

2

3-2

3-3

62 60% 2-03,2-

04,2-08,2-09,2-13,2-14,4-11,3-11,4-12,4-14 5 1 2 1

1

3-3

1_01 1_02 1_03 1_04 1_05 1_06 1_07 1_08 1_09 1_10 1_11 1_12 1_13 1_14 1_15 1_16

96.2 92.6 87.7 93.2 96.2 97.5 87.3 96.4 94.1 93.7 77.9 88.6 93.5 73.9 81.5 83.0

2_01 2_02 2_03 2_04 2_05 2_06 2_07 2_08 2_09 2_10 2_11 2_12 2_13 2_14

71.6 67.7 54.3 52.3 80.2 69.0 76.9 44.4 55.3 59.6 91.6 74.0 52.8 50.0 

3_01 3_02 3_03 3_04 3_05 3_06 3_07 3_08 3_09 3_10 3_11 3_12 3_13 3_14 3_15 3_16

96.8 97.9 97.8 94.2 81.3 74.1 89.0 89.7 87.7 77.6 58.2 84.4 77.7 84.1 64.9 70.5

4_01 4_02 4_03 4_04 4_05 4_06 4_07 4_08 4_09 4_10 4_11 4_12 4_13 4_14 4_15 4_16

94.5 88.0 94.1 96.3 71.3 95.3 81.2 85.4 72.0 88.9 52.4 36.3 66.2 51.3 71.3 73.9

1-03 3

78.8 48.8

3-3 2003 78.8

48.8 1991 68.0 Lapointe et al., 1992

2003 1991

2003
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80 36

2-1

15 12

3-3

80 10

80 1-11, 1-14; 2-01, 2-02, 2-03, 2-04, 2-06, 2-07, 2-08, 2-09, 2-10, 2-12, 2-

13, 2-14; 3-06, 3-10, 3-11, 3-13, 3-15, 3-16; 4-05, 4-09, 4-11, 4-12, 4-13, 4-14, 4-15, 4-16.

1

15.9 2-01 18.7

2-10 38.6

4-11 4-15

23.0 4-15

20.2 3-11

21.2 3-15

50.2 2-12

2

4-02, 4-03, 4-12 4-02 4-03, 4-

12

3

2-07

12.9 59 93 152 152 93 59 12.2

8 2 3-10 8 2 20.2 12 9 4-
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09 9 12

4

1-14 4-14 1-14 15.6

2 29.3 4-14

1 2003

IAEP 62 14 3-

4 2-11

7

39

21

3-4 2003

2_01 2_02 2_03 2_04 2_05 2_06 2_07 2_08 2_09 2_10 2_11 2_12 2_13 2_14

71.6 67.7 54.3 52.3 80.2 69.0 76.9 44.4 55.3 59.6 91.6 74.0 52.8 50.0

91.5 89.6 73.3 78.4 87.7 88.5 93.0 78.5 83.7 81.3 91.1 83.9 82.7 89.0

20 22.5 19 16 7 19 17 34 28 22 0 10 30 39

2-11
 9
10

91.6% 91.1% 1991

1991 IAEP

82 41

30 2-08 2-13

2-14

286

95 273 307



2-08 

44.4 1991

45 2-13

47

1991 58

2003

2-14 50

24.2

1991

44 6

2 2003 1991

3-5 2003 14
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64.3 85.3 21 1991 IAEP

1991 50.6 78.2

27% 2003

2003 1991

64.3 50.6 2003

3-5 2003 1991

2003 IAEP 64.3 0.5 85.3 0.4

1991 IAEP 50.6 0.8 78.2 0.6

2003 1991

3-6 1991 2003

32.1 44.7

41.0 56.0 91.8 95.2 3-6 3-1

3-6

1 5 10 90 95 99

2003
11.3 44.7 56.0 95.2 96.8 98.4

1.9 0.2 0.2 0.0 0.0 0.0

1991
19.2 32.1 41.0 91.8 95.1 98.4

1.6 4.6 1.8 1.7 0.0 0.0
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3-1 2003

2003 1991

1 2003 1991

3-7 3-11

2003 1991

2-02 2-08 2-13 4-11 4-12

2-02 2-08 2-13

4-11

4-12

2003 1991

2003 1991

10.2 2-11 2003

3-7 2003 80 18

6 90 18 10

6 2 1991

4-12 2-10 2-12 2-11 2-08 2-03
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3-7 2003 1991

1_01 1_03 1_04 1_08 1_12 1_15 1_16 2_01 2_02 2_03 2_05 2_07 2_08 2_10 2_11 2_12

2003
96.2 87.7 93.2 96.4 88.6 81.5 83.0 71.6 67.7 54.3 80.2 76.9 44.4 59.6 91.6 74.0

1991
87 78 70 84 63 71 59 63 69 48 55 52 45 39 41 39

9.2 9.7 23.2 12.2 25.6 10.5 24 8.6 -1.3 6.3 25.2 24.9 -0.6 20.6 50.6 35

2_13 3_04 3_07 3_08 3_09 3_13 3_14 3_15 3_16 4_02 4_03 4_08 4_10 4_11 4_12 4_15

2003
52.8 94.2 89.0 89.7 87.7 77.7 84.1 64.9 70.5 88.0 94.1 85.4 88.9 52.4 36.3 71.3

1991
58 80 77 63 66 59 72 54 55 80 69 63 67 58 37 59

-5.2 14.2 12 26.7 21.7 18.7 12.1 10.9 15.5 8 25.1 21.4 21.9 -5.6 -0.7 12.3

2003 1991

2003 1991 10.2

2003 50

4-12 2-08 4-12

37 2-08

1991 2003

1991

80 90 4 1-01 1-08 3-

04 4-02 1-01 1-08 3-04

2 2003 1991
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2003 1991 9.8

3-8 2003 9 1991

9.8 2003 80

5 1-06 1-09 1-02 3-05 4-07

50 4-14

29.3

1991 80 3 1-

02 1-09 1-06 4-14 4-13 50

9 3

3-8 2003 1991

1_02 1_06 1_09 1_14 3_05 3_06 4_07 4_13 4_14

2003
92.6 97.5 94.1 73.9 81.3 74.1 81.2 66.2 51.3

1991
87 82 84 55 75 65 71 42 46

5.6 15.5 10.1 18.9 6.3 9.1 10.2 24.2 5.3

2003 1991 9.8

1991 2003 24

4-13 0

20.7 3 9 7

3 2003 1991

2003 1991 12.2

3-9 2003 80

3-01 4-01 1-10 50

1991

2-14 3-11 3-11 2-11

1-10 70
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93.7

3-9 2003 1991

1_10 2_14 3_01 3_11 4_01 4_16

2003
93,7 50.0 96.8 58.2 94.5 73.9

1991
70 44 92 37 90 52

23.7 6 4.8 21.2 4.5 21.9

2003 1991 12.2

4 2003 1991

2003 1991 11

3-10 2003 1991 2003

50 5

80 1991

50 2-09 2003 1991

2003

1991 3-03

3-10 2003 1991

1_07 2_06 2_09 3_02 3_03 4_04 4_05 4_06

2003
87.3 69.0 55.3 97.9 97.8 96.3 71.3 95.3

1991
63 59 42 81 71 86 49 86

21.3 10 13.3 18.9 26.8 10.3 22.3 9.3

2003 1991 11 %
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5 2003 1991

2003 1991 15

3-11 2003

50 2-04 1991

50 3 1-13 2-04 4-09 1-13

4-09

3-11 2003 1991

1_05 1_11 1_13 2_04 3_10 3_12 4_09

2003
96.2 77.9 93.5 52.3 77.6 84.4 72.0

1991
85 64 41 45 67 65 42

11.2 13.9 52.5 7.3 10.6 19.4 30

2003 1991 15.0

2003 1991

1 2003 1991

2003 1991

15.2 3-12 2003 50

25 17 80 2-14

3-12 2003 1991

1_03 1_04 1_05 1_06 1_10 1_11 1_12 1_15 2_01 2_07 2_09 2_11 2_14

2003
87.7 93.2 96.2 97.5 93.7 77.9 88.6 81.5 71.6 76.9 55.3 91.6 50.0

1991
78 70 85 82 70 64 63 71 63 52 42 41 44

9.7 13.2 11.2 15.5 23.7 13.4 25.6 10.5 8.6 24.9 13.3 50.6 6
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3_01 3_02 3_03 3_05 3_08 3_12 3_15 4_01 4_04 4_07 4_15 4_16

2003
96.8 97.9 97.8 81.3 89.7 84.4 64.9 94.5 96.3 81.2 71.3 73.9

1991
92 81 71 75 63 65 54 90 86 71 59 52

4.8 16.9 26.8 6.3 26.7 19.4 10.9 4.5 10.3 10.2 12.3 21.9

2003 1991 15.2

1991 50 2-09 2-11 2-14

2003 50 2-09 2-11

10

2003 1991 20

1-10 1-12 2-07 2-11 3-03 3-08 4-16

2 2003 1991

2003 1991

5.6 3-13 22

70 20 70

1991 6

70

2003 1991 20

1-07 2-05 3-09 4-05 4-10 4-13 3

1 2 1

3-13 2003 1991

1_01 1_02 1_07 1_08 1_14 1_16 2_05 3_04 3_06 3_07 3_09

2003
96.2 92.6 87.3 96.4 73.9 83.0 80.2 94.2 74.1 89.0 87.7

1991
87 87 63 84 55 59 55 80 65 77 66

9.2 5.6 24.3 12.4 18.9 24 24.8 14.2 9.1 12 21.7

294

95 273 307



3_10 3_13 3_14 3_16 4_02 4_05 4_06 4_09 4_10 4_13 4_14

2003
77.6 77.7 84.1 70.5 88.0 71.3 95.3 72.0 88.9 66.2 51.3

1991
67 59 72 55 69 49 86 42 67 42 46

10.6 18.9 12.1 15.5 19 22.3 9.3 30 21.9 24.2 5.3

2003 1991 5.6

3 2003 1991

2003 1991

11.5 3-14 5 2003 1991

2-02 2-08 2-13 4-11 4-12 2-02

2-08 2-13 4-11

4-12

2003 1991 20

1-13 2-10 2-12 4-03 4-08 2-10

2-12 1 4-03 4-

08

3-14 2003 1991

1_09 1_13 2_02 2_03 2_04 2_06 2_08 2_10 2_12 2_13 3_11 4_03 4_08 4_11 4_12

2003
94.1 93.5 67.7 54.3 52.3 69.0 44.4 59.6 74.0 52.8 58.2 94.1 85.4 52.4 36.3

1991
84 41 69 48 45 59 45 39 39 58 37 69 45 58 37

10.1 52.5 -1.3 6.3 7.3 10 -0.6 20.6 35 -5.2 19.2 25.1 40.4 -5.6 -0.7

2003 1991 11.5
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2003

1

3-15

3-15

3.4 2

40.8 3 34.9 8 4 15.5

100 28

14.9 10

91.7

77.3 77.2

40.8

79.5 73.2

F 15.802 P<0.001

78.3

81.2 F 10.867 P<.001

78.8 79.0 F 7.145 P<.001
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3-15 2003

--
73.1 24.1 3.4 0.3

80.6 75.3 69 66
--

0.4 0.5 0.8 0.9

1 2 3 4
F

8.0 40.8 34.9 15.5

80.4 81.7 78.2 72.3
15.801***

1.6 0.6 0.8 1.4

0-10 11-24 25-100 100
F

14.9 22.3 33.8 28.0

70.8 75.1 81.2 83.7
51.562***

1.1 0.6 0.6 0.7

-- F
91.7 7.3 0.4

79.5 73.2 43.3
-- 27.997***

0.4 1.7 10.0

-- -- F
77.3 20.3

80.1 74.4
-- -- 22.495***

0.4 1.0

-- -- F
77.2 20.2

78.3 81.2
-- -- 10.867***

0.4 0.8 -- --

-- -- F
40.8 56.9

78.8 79.0
-- -- 7.145***

0.6 0.5

***P .001
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2

3-16 1

71.2 14.7 2

1.7

1

79.9

1

57.7 2 20.4

3-16

26.3 11.7

83.0

70.4 F 28.26 P<.001

30.2 5.2

78.7 vs. 68.2 78.7

vs. 79.9

28.0

62.8

F 46.044 P .001

1991 IAEP Lapointe et al., 1992
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3-16 2003

-- F
28.0 62.8 8.5

82.6 78.6 72.7
-- 29.602***

0.7 0.6 1.4

-- F
26.3 60.9 11.7

83.0 78.9 70.4
-- 46.044***

0.7 0.5 1.4

-- F
30.2 63.7 5.2

78.7 79.9 68.2
-- 28.86***

0.7 0.4 2.6

1 2 3 4
F

57.7 20.4 8.6 10.3

80.0 76.6 80.1 76.8
6.149***

0.4 07 0.7 2.1

1 2 2
F

1.7 71.2 14.7 11.9

69.3 79.9 14.7 77.9
7.145***

3.1 0.4 1.3 1.3

***P .001

3

3-17

53.5 25.4

24.5

51.5 15.6
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36.7

15 10

3-17 2003

1 1 3 3

9.9 36.7 37.7 15
F

79.2 80.9 78.5 73.7

1.1 0.6 0.8 1.5
15.043***

1 1 3 3

53.5 25.4 15.1 5.2
F

79.1 82.2 75.9 66.7

0.5 0.7 1.6 1.8
17.501***

15.6 24.5
F

7.3 51.5

74.5 75.3 79.0 82.8

1.0 1.6 0.8 0.7
18.722***

35.5 54.8 8.0
-- F

81.9 79.5 65.9

0.7 0.6 1.2
-- 35.174***

-- F

8.2 8.3 81.4

68.7 74.3 80.1

1.2 1.1 0.6
-- 37.493***

***P .001

3-17
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81.99

65.9 F F 35.174 P .01

45.2

TIMSS 2003

2005 TIMSS 2003 4

2005

3-17 81.4

TIMSS 2003

2005

2003 1991

1991 IAEP

2003

1991

3-18 1991 2003

4 2 4

3-18 2003 1991

0 1 2 4 5

2003 80.5 0.5 79.0 0.6 68.6 1.8

2003 % 46.6 44.5 8.3

1991 68 1.0 70 0.8 57 1.6

1991 % 43 48 8

3-19

1991 IAEP

31 2003 12
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3-19 2003 1991

1 2

2003 69.3 3.1 79.9 0.4 79.3 1.3

2003 % 1.8 71.1 12.0

1991 45 5.7 70 0.7 67 1.1

1991 % 2 67 31

3-20

2003 58 1991 50

3-20 2003 1991

0 1 2 3 4

2003 80.0 0.4 77.4 0.7 76.8 2.1

2003 % 57.7 33.0 7.0

1991 68 0.7 67 1.1 70 1.8

1991 % 50 35 15

1991 IAEP

1991 2003

2003 78.8 1991

68 1991 2003

1 1991 IAEP 2003

2003
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10 2003 1991

2003 50

29.3

20.7 3 9

7 2002

TIMSS 2003

24.2

20.7

2 1991 2003

2003 1991

3 2003 1991

4

1991 27 2003 21

1 2 3 75

73 23 92

77

41

71.2 1 25

303

95 273 307



30

5.2 28.0

36.7 53.5

25.4 24.5

15.6 80.1%

TIMSS 2003 2005

2

3

1991 IAEP

Lapointe et al., 1992

4
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1991 2003

2003 1991 2003 1991

NSC 92-2521-S-003-004-
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2004

NSC 92-2521-S- 003-004-

2003a 2003

92115

10 24 25

2003b

258 2-20

2005 TIMSS

2003 pp. 125-162

2005 TIMSS 2003 pp. 1-5

Lapointe, A. E., Mead, N. A., Askew, J. M. (1992). Learning Mathematics. The International

Assessments of Education Progress. Educational Testing Service.

Mullis, I. V. S., Martin, M. O., Smith, T. A., Garden, R. A., Gregory, K. D., Gonzalez, E. J.,

Chrostowski, S. J., & O’Connor, K. M. (2003). TIMSS assessment frameworks and

specifications 2003 (2nd Ed.). Chestnut Hill, MA: TIMSS International Study Center, Boston

College.
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Fourth-Graders’ Achievement in Mathematics
Performing in the 1991 IAEP Assessment

Instrument

Pi-Jen Lin Wen-Huan Tsai

ABSTRACT

The study was intended to understand fourth-graders’ achievement in mathematics by utilizing

1991 IAEP international assessment instrument. Fifty schools consisting of 1646 sampled students

were sampled randomly from a stratified fourth-grade population. The instrument consisted of 62

items of mathematics and 17 items of questionnaire relevant to learning context. The percentage of

correct answer with 78.8% was higher than that of performing in 1991 with 68.0%. Students

selected from 2003 had better performance in the items involving in conceptual understanding,

while students selected from 1991 had better performance in the items involving in procedural

knowledge. The increasing percentages of both conceptual understanding and problem solving were

much higher than that of procedural knowledge. The factors of parental expectation and concerns,

self-confidence in learning mathematics, the opportunities of group work and working on their own

were positively correlated with students’ achievement in mathematics. Nevertheless, participation

of cram school and parent’s excessive intervention of homework were not the factors contributing to

students’ achievement in mathematics.

Key word: 1991; fourth-grade students; students’ mathematical achievement
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