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Variability of Math Performance Within and Between
Classrooms: An International and Inter-Grade Study

Min-Hsiung Huang

Institute of European and American Studies, Academia Sinica

Using data from the Trends in International Mathematics and Science
Study (TIMSS) 2003 assessment, I examine the variability of math
performance within and between classrooms from country to country at two
grade levels. Among eighth-grade students in 46 countries/regions,
Taiwanese students vary most widely in math performance. Because
between-classroom ability grouping is not commonly practiced in Taiwan,
the variability of math performance within Taiwanese classrooms is greater
than that in any other TIMSS participating country. Conversely, Taiwanese
fourth-graders display a very narrow dispersion in math performance;
among fourth graders from 25 countries/regions, only the Netherlands has a
narrower dispersion in math performance. While Taiwan is one of the top-
performing countries at both grade levels, the performance of Taiwanese
fourth graders comes closer to the goal of being both excellent and equal.
The striking difference between eighth-graders and fourth-graders in the

variability of math performance calls for future research.

Keywords: performance variability, international assessment, math

performance, ability grouping, tracking, TIMSS, TEPS

Taiwanese Sociology Number 14 (December 2007): 155-189
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(ability tracking)

(Porter and Gamoran 2002: 20; Kifer 1993:
281; Sorensen 1970)
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2003 The International



158 &HEGEE o

Association for the Evaluation of Educational Achievement IEA

Trends in International

Mathematics and Science Study TIMSS TIMSS 1999
(Gonzalez and Miles 2001) 2003

(Martin 2005)

TIMSS 2003
TIMSS

(Foy and Joncas 2000)

(—) BIRNEER RO AE

(OECD 2004: 160)

(Berliner and Biddle 1995: 58-59) David C. Berliner
Bruce J. Biddle

Berliner  Biddle
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2000 30 15
Program for International Student
Assessment PISA
(OECD 2001, 2004) !

Vilijarvi (2002)

5% 95%
(1 9 13 1991
International Assessment of Educational
Progress IAEP 2) 1995 TIMSS
1999 TIMSS (3) 15 2000
2003  PISA
25 75
"interquartile range", IQR
1.8

TAEP 1991 TIMSS 1999

1 FFLE FHAESHLEERYFUERARRALPSAYEBEHITE T - FHAF
B ST 1999 £y TIMSS » {24 2 R4FFB P > S ARERFE Loy T3k
B FEH AR S S ME P 4 F)AT F(Martin et al. 2000; Mullis et al. 2000) o b » 355
Sk 7 TIMSS #2825 Fog kB > EEHBNHE -

2 AMFE e TRIR TR F o BBEE > 34 Vilijarvi 5 A(2002)89 F 1 -
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TIMSS 2003
2003
(frequency distribution)
() PR SER Rl 52
(1
2
3)
“
TIMSS TIMSS
TIMSS
TIMSS
3
TIMSS
Daniel Koretz (2001) TIMSS 1995

3 PISA s Rn LY KM E » (2R AKRENRTH > BibeixFamP A B
o
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45% 55%
7%

Koretz
Laura O'Dwyer (2005)
TIMSS 1995 1999 23
O'Dwyer
(total math score variance within country) ~ TIMSS

William Schmidt (1999: 173-175)

Schmidt TIMSS 1995
22

(=) Pk FRER 2 52

()

2

Koretz (2001)
TIMSS 1995
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TIMSS 2003
_i_.
TIMSS 2003
— =R N
= ~ ERPEKIE
TIMSS 2003 46
25
9 13
TIMSS (IEA)
1959 16

(Gonzalez and Miles 2001) 1970-1971 IEA
(First International Science Study, FISS) 1983-1984

IEA (Second International Science Study,
SISS) (FIMS, SIMS) 1964
1980-1982 1994-1995 IEA

(The Third International Mathematics and Science Study,

TIMSS)
+
1999 IEA 38
TIMSS-Repeat TIMSS-R 2003
IEA
TIMSS (Trends

in International Mathematics and Science Study)

TIMSS +
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TIMSS
TIMSS
TIMSS TIMSS
(test-curriculum matching analysis)
(Beaton and Gonzalez 1997)
TIMSS
TIMSS

(rotation design)

(Adams and Gonzalez 1996)

90
(item response theory, IRT)
(plausible values) (Yamamoto and Kulick
2000)
TIMSS 1995
500 100 1995
TIMSS 1995 1999 2003 1995
1999 2003
1995 2003

TIMSS 2003
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TIMSS 2003

TIMSS
2004)
o N
g ~ W55k
(Kirk 1990)
(measure of skewness)
Stata
Stata

5 25 75 95

(Mullis et al.
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5 25 75 95

i~ WHFERER

(—) BARANERE BRI e 52
1.
46

1.7
1.5 1.3
1.2

(skewed to the left or negatively
skewed)
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TIMSS 2003
585 4 100 2 139 -0.37 5
406 37 93 3 130 0.05 37
390 39 92 4 129 -0.01 29
475 27 90 6 126 -0.18 13
424 33 89 7 126 -0.10 21
264 46 107 1 125 0.89 46
276 45 91 5 125 0.10 41
477 25 89 7 123 -0.17 14
411 34 89 7 122 0.00 33
378 42 87 11 122 0.20 42
435 31 88 10 121 -0.21 12
478 24 84 13 117 -0.30 6
496 20 85 12 116 -0.12 18
476 26 84 13 113 -0.11 20
459 30 81 19 113 -0.26 7
387 40 83 16 113 0.25 45
460 29 81 19 112 -0.24 9
508 10 82 17 111 -0.10 21
505 14 82 17 111 -0.10 21
589 2 84 13 110 -0.41 4
504 15 80 21 110 -0.04 27
502 16 78 25 109 -0.08 24
529 9 80 21 109 -0.14 15
401 38 76 31 108 -0.01 29
508 10 74 33 108 0.03 36
498 18 77 28 107 0.09 39
494 21 78 25 106 -0.04 27
605 1 80 21 106 -0.47 3
332 44 78 25 105 -0.01 29
484 23 77 28 105 -0.12 18
508 10 77 28 105 -0.07 25
570 5 80 21 104 -0.13 17
411 34 74 33 102 0.20 42
508 10 73 35 101 -0.07 25
498 18 75 32 101 -0.26 7
536 7 69 42 99 -0.24 9
366 43 72 37 98 0.09 39
461 28 71 39 97 -0.22 11
493 22 71 39 96 -0.01 29
499 17 71 39 96 -0.14 15
387 40 68 44 95 0.00 33
531 8 69 42 93 0.01 35
537 6 73 35 93 -0.63 1
433 32 67 45 92 0.06 38
586 3 72 37 90 -0.62 2
410 36 60 46 82 0.20 42
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(skewed to the right or positively skewed)

248
546 88
546 248
248 88

(Berliner and Biddle 1995)

TIMSS 2003

Berliner Biddle
Berliner  Biddle

Berliner  Biddle

25
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TIMSS 2003
358 23 110 1 151 0.25 25
339 25 100 2 140 0.00 24
347 24 90 3 128 -0.06 23
389 22 86 7 119 -0.10 21
531 10 87 4 118 -0.25 11
504 14 87 4 116 -0.35 2
456 20 87 4 116 -0.17 18
493 17 84 9 115 -0.25 11
510 13 85 8 115 -0.29 7
503 15 82 11 109 -0.15 20
451 21 80 13 109 -0.31 4
532 9 78 14 107 -0.09 22
479 19 78 14 107 -0.25 11
594 1 84 9 106 -0.51 1
499 16 81 12 106 -0.23 15
518 12 76 18 106 -0.17 18
529 11 77 17 105 -0.30 6
490 18 78 14 103 -0.22 16
534 8 74 19 99 -0.26 10
565 3 74 19 96 -0.28 8
536 7 73 21 96 -0.32 3
575 2 63 22 84 -0.27 9
551 5 59 24 81 -0.19 17
564 4 63 22 80 -0.31 4
540 6 55 25 72 -0.24 14
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Berliner  Biddle
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46

5 25 75 95
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TIMSS 2003
6961 3033 30 6257 1036 14
6694 1741 21 6154 3765 38
6491 1403 18 5697 6339 53
6217 814 12 5406 2234 29
6059 2545 30 5385 1053 16
5919 703 11 5081 995 16
5728 2195 28 5024 3121 38
5296 1680 24 4981 458 8
5190 3090 37 4981 2533 34
5162 1218 19 4976 2368 32
4872 3269 40 4636 1377 23
4782 1043 18 4483 2056 31
4677 1458 24 4326 3301 43
4626 2545 35 4261 1707 29
4543 3268 42 4216 2879 41
4437 2350 35 4150 2582 38
4299 1831 30 3801 1646 30
4281 775 15 3778 1481 28
4234 787 16 3732 2085 36
4125 995 19 3316 657 17
4072 2418 37 3133 2990 49
4019 7462 65 3082 4011 57
3987 2334 37 2897 1122 28
3982 659 14 2751 724 21
3925 3144 44 2329 655 22
3855 2024 34
3797 1546 29
3654 2216 38
3636 1885 34
3539 3389 49
3469 1338 28
3442 4442 56
3411 4217 55
3063 3071 50
3042 3606 54
2832 809 22
2823 2244 44
2500 3015 55
2378 4021 63
2336 2119 48
2186 2987 58
1837 3761 67
1646 4318 72
1542 3860 71
1431 4984 78
1365 3450 72
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5 25 75 95
43.9 54.1 743 89.1 0.29 20.1
53.2 743 94.0 105.6 -0.59 19.7
48.5 62.7 81.7 96.8 -0.11 19.1
40.3 515 70.0 86.9 0.66 18.5
434 54.0 724 85.0 0.24 18.4
485 60.0 783 92.9 0.16 183
543 65.2 83.3 94.0 -0.03 18.2
59.4 72.7 90.4 104.9 0.27 17.7
45.8 55.0 71.5 85.1 0.14 16.6
45.6 575 73.9 87.6 0.27 16.5
482 59.5 75.8 88.4 0.17 16.3
473 574 73.6 36.8 0.18 16.2
29.5 44.1 60.2 724 032 16.1
49.9 60.0 75.9 87.8 0.26 15.9
4.1 535 69.5 83.0 0.33 15.9
39.1 48.6 63.8 76.3 0.15 15.2
59.0 69.4 84.4 98.1 038 15.0
50.2 59.6 74.7 86.5 0.16 15.0
44.6 55.1 70.0 82.1 0.29 14.9
50.5 589 73.7 84.9 0.20 14.8
412 53.1 67.9 79.8 0.04 14.7
40.7 49.4 64.0 74.7 0.32 14.6
32.8 41.7 55.7 67.7 022 14.0
429 51.1 65.0 73.7 0.28 13.9
58.1 69.4 83.1 95.3 0.09 13.7
55.7 65.4 79.1 90.8 0.20 13.7
61.0 73.1 86.8 95.6 -0.16 13.7
62.0 75.8 89.3 98.8 -0.43 13.6
56.2 65.0 78.6 91.1 -0.01 13.6
51.8 62.4 75.7 84.8 -0.01 13.2
45.6 56.6 69.4 79.8 -0.08 12.8
45.1 529 65.6 74.9 0.05 12.7
29.2 36.7 49.1 63.5 0.67 12.5
36.9 0.4 54.7 67.4 0.66 123
44.4 532 65.1 74.2 0.20 12.0
35.5 40.2 517 63.4 0.86 115
493 58.1 69.6 78.6 -0.03 114
45.8 54.8 66.1 74.7 0.00 113
43.0 53.1 63.9 72.6 0.04 10.7
273 34.1 445 54.0 0.55 10.5
28.1 343 44.7 56.0 0.64 10.4
27.0 32.6 42.9 51.8 0.54 10.2
36.4 433 535 61.4 0.04 10.2
23 48.4 58.4 66.0 0.18 10.0
50.3 59.8 69.5 77.2 -0.17 9.7
27.7 325 40.9 49.4 0.52 8.4
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5 25 75 95
37.0 53.3 75.7 93.8 0.06 24
48.4 63.5 83.2 101.5 0.21 19.8
46.4 63.3 82.9 95.9 -0.48 19.6
4738 60.6 80.2 94.4 0.09 19.6
437 55.7 74.7 88.8 0.21 19.0
49.0 62.2 81.1 96.8 -0.09 18.9
39.2 463 65.0 75.3 0.28 18.7
35.2 46.6 64.4 775 0.23 17.8
432 58.1 75.8 91.4 0.19 17.7
439 56.4 73.9 86.1 0.11 17.5
46.6 59.8 77.2 91.9 0.15 17.3
479 62.4 79.3 922 -0.23 17.0
427 543 71.0 84.8 0.16 16.7
57.0 67.0 83.6 95.0 0.17 16.6
48.5 60.7 77.2 90.6 0.18 16.5
54.8 71.5 87.9 101.9 -0.27 16.4
4238 525 68.7 83.1 0.27 16.2
60.1 70.8 86.7 98.0 0.10 15.9
429 53.8 69.5 81.7 0.10 15.6
457 583 73.4 89.0 0.30 15.1
53.2 64.4 77.8 87.5 -0.19 13.5
36.2 46.7 59.4 69.8 0.13 12.7
457 51.9 64.0 73.1 0.36 12.1
38.8 46.9 58.8 69.4 0.42 12.0
35.7 43.0 54.5 61.7 -0.06 115

46
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70% 20%

5 25 75 95

30%
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5 25 75
95 TIMSS 2003
5 25 75 95

384.8 444.1 5534 616.9 0.24 109.4
336.0 388.1 496.0 539.9 0.05 108.0
310.7 350.5 454.8 524.5 0.59 104.2
364.0 441.6 542.7 576.2 -0.42 101.1
458.0 556.2 655.2 694.2 -0.55 99.1
439.7 492.5 584.3 623.9 -0.43 91.8
294.8 330.1 418.9 501.4 0.64 88.7
395.6 455.1 543.3 612.3 0.16 88.3
312.7 371.0 456.3 540.7 0.24 85.3
384.7 444 .4 527.9 561.0 -0.43 83.5
415.0 468.4 551.9 594.7 0.13 83.5
404.0 442.2 523.3 599.3 0.47 81.1
378.5 438.4 515.8 574.0 0.06 77.4
495.0 552.6 629.5 658.6 -0.93 76.9
363.9 396.5 471.6 S511.8 0.16 75.1
192.8 230.2 305.2 380.4 0.60 75.0
1773 217.2 291.3 4713 1.67 74.1
408.2 509.3 583.1 616.5 -0.97 73.7
4193 476.9 550.6 630.4 0.34 73.7
432.7 474.2 541.8 589.3 0.29 67.6
402.6 456.3 523.1 582.0 0.10 66.9
376.7 428.7 495.3 541.0 -0.15 66.6
399.2 460.9 527.5 568.6 -0.19 66.5
488.9 550.2 616.2 686.2 0.05 66.0
314.5 404.9 469.7 526.2 -0.46 64.9
459.1 496.1 560.1 605.9 0.13 64.1
427.2 474.7 535.6 574.7 -0.18 61.0
3453 394.9 454.0 501.0 -0.10 59.0
445.6 483.4 542.4 576.8 -0.18 59.0
386.2 454.9 513.6 577.2 -0.19 58.7
415.2 448.6 505.2 554.0 0.33 56.7
404.6 454.5 510.1 548.8 -0.24 55.6
347.8 381.0 434.1 490.8 1.02 532
413.7 448.7 500.6 545.5 0.11 51.9
353.1 378.1 429.1 475.1 0.49 51.0
477.0 503.3 552.3 592.1 0.15 48.9
326.8 367.3 415.2 466.9 0.29 47.9
273.7 310.9 357.0 394.9 0.03 46.1
417.5 442.4 479.9 503.1 -0.15 375
3259 344.8 381.4 420.9 1.41 36.6
409.8 443.4 480.0 503.8 -0.44 36.6
341.5 370.2 404.6 429.8 0.04 343
4393 4774 510.8 535.2 -0.46 334
5375 571.6 604.8 640.0 -0.02 332
3725 391.1 4229 469.0 0.89 31.8
527.7 551.2 579.2 614.7 2.21 28.0
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5 25 75
95 TIMSS 2003
5 25 75 95

246.8 298.1 401.7 491.6 0.64 103.6
476.0 550.4 637.4 689.1 -0.43 87.0
242.8 292.0 378.7 444.1 0.19 86.7
3124 367.7 451.0 519.3 0.23 83.4
251.0 304.0 387.2 437.5 -0.02 83.3
3783 448.4 528.0 566.0 -0.43 79.6
456.3 494.6 573.0 631.8 0.28 78.4
415.0 476.0 547.0 590.8 -0.12 71.0
367.6 420.8 488.7 546.8 0.06 67.9
432.2 478.6 545.8 584.3 -0.07 67.2
418.7 467.7 528.5 561.1 -0.40 60.8
419.7 472.1 529.6 592.1 0.40 57.5
471.9 508.0 564.1 601.7 -0.10 56.1
456.2 503.9 559.0 620.4 0.29 55.1
450.8 501.2 5533 590.4 -0.70 52.0
467.7 517.5 566.2 593.8 -0.61 48.7
4333 466.8 515.2 5524 -0.74 48.4
454.8 486.4 533.1 563.8 -0.35 46.7
517.2 5524 597.7 635.3 -0.24 453
398.1 430.4 475.1 501.9 -0.70 44.7
422.6 458.0 498.5 526.8 -0.17 40.6
5274 549.5 580.2 602.2 -0.92 30.7
501.7 538.1 568.0 591.6 -0.88 30.0
492.5 531.9 559.0 574.7 -0.96 27.0
530.3 5523 571.6 596.4 0.42 254

(Moragne e Silva 2002: 950)
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17%

(The British Council 1996)
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20%

15%
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25  TIMSS 2003
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1991 IAEP
2007 TIMSS TIMSS 2007
2007 2003
TIMSS 2003 46
TIMSS
1999 IAEP 1991
(Beaton et al. 1996; Lapointe et al. 1992)
TIMSS 1999 2003
(Martin et al.
2000; Martin et al. 2004) IAEP

1991

TIMSS 1999 2003
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TIMSS 2003
2007 TIMSS 2007
2007
2007
2003

2003,2007

1 14 3
TIMSS 2003

S RERT R R R 0 B SENRAE (R 208 BZA 2T ) o HER
%% A Three-Parameter Logistic IRT (348 & f& 23 » item response theory)4 A 5] B £ 5
(concurrent estimation) P43 (#7% & ~ FRAESE ~ A 2003) -
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46

Jouni Vilijéarvi (2002)
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(Organization for Economic Co-operation and Development, OECD)

6

Adam Gamoran  Mathew Weinstein (1998)

Interactive
Mathematics Program (IMP)

(Webb 2003; Alper et al. 1997)

6 15 mPISAF S EREAMIL  FHELAARLEERYFOEE RA - M
SokAnd TEm ) AR & o Valijarvi £ A(2002)F7 47 69 iR IR SRR 5 A KT R Y
At b mARAHIF AT ORMBITR B eIER - FHMBAENRY > BRAFS
F o LR RERIACHH - &8 BR MR N ? 6 RFZRMF M
IR FH RS A P AIYF R Y KRR ? QLML R TSR AEGRE -
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James Kulik (2004)

TIMSS 2003

46
25

25

25
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46

TIMSS 2003

HH A AT RHRGEMI TEE 2000, LA ENTRHARER > 4FiL
o XFPHATH > THEFMBARLE  TREAETEDBRBOTR - FREAH
RBRA =1 — %2003 £ TEBEERMEHRET RHAEYAL, (Trends in Inter-
national Mathematics and Science Study - f§#% TIMSS) » TIMSS 2003 & #}F 5T #
http:/timss.be.edu/timss2003. html B 4F 5 5 —&FH R L " & B X F R ERTH
B, o AHEAMBHELLETRARR  RFF BHLRFTARRERRELE
e R (EHREEE) THHTLE - FAHBEEEANLELEEAMKEH
R ERBFTH/AXHNERER > LAMGEMEREA ATREG R E
W8l o B R XA TR ER 0 FHBL R AMERIZ o Wk ¢ G 1129 HHE T
KA RIZER EFF R PT 0 E-T15 445 © mhhuang@sinica.edu.tw o
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36 4321 222 204

51 5,674 271 148
158 4,661 150 150
196 4,328 206 150
344 4,608 145 132
348 3,319 158 157
364 4,352 171 171
380 4,282 237 171
392 4,535 150 150
428 3,687 177 140
440 4,422 (4,421) 264 (263) 153 (152)
498 3,981 166 151
504 4,264 197 197
528 2,937 141 130
554 4,308 (4,302) 332 (326) 220 (219)
578 4,342 228 139
608 4,572 135 135
643 3,963 205 205
702 6,668 182 182
705 3,126 180 174
788 4,334 150 150
840 9,829 (9,828) 479 (478) 248
926 3,585 149 123
927 3,936 (3,935) 173 (172) 125 (124)
956 4,712 258 149
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TIMSS 2003
36 4,791 207 207
48 4,199 147 67
51 5,726 269 149
72 5,150 146 146
100 4,117 193 164
152 6,377 195 195
158 5,379 150 150
196 4,002 165 59
233 4,040 155 151
275 5,357 145 145
288 5,100 150 150
344 4,972 131 125
348 3,302 155 155
360 5,762 150 150
364 4,942 181 181
376 4318 146 146
380 4278 216 171
392 4,856 146 146
400 4,489 140 140
410 5,309 149 149
422 3,814 152 152
428 3,630 179 140
440 4,964 258 143
458 5,314 150 150
498 4,033 173 149
504 2,943 131 131
528 3,065 130 130
554 3,801 177 169
578 4,133 179 138
608 6,917 137 137
642 4,104 178 148
643 4,667 214 214
682 4,295 172 155
702 6,018 328 164
703 4215 179 179
705 3,578 176 174
710 8,952 255 255
752 4,256 (4,249) 274 (267) 159
788 4,931 150 150
807 3,893 149 147
818 7,095 217 217
840 8,912 (8,911) 457 (456) 232
891 4,296 176 149
926 2,830 130 87
927 3,516 155 128

956 4,970 272 144
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