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development, also with additional funding from the US National Science
Foundation, an enormous, collaborative test development effort involv-
ing the participating countries occurred at both grades to reflect the
framework and its new emphasis on problem solving. Nevertheless,
curriculum data collected as part of TIMSS? indicate differences in the
grade level at which particular topics are introduced and in the teaching
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Measurement

1.
P

attributes and units

tools, techniques, and formula

Geometry

Data

1
2
3.
4

1. lines and angles

2. two- and three-dimensional shapes
3.
4
5

congruence and similarity

. locations and spatial relationships

. symmetry and transformations.

. data collection and organization

. data representation

data interpretation

. uncertainty and probability.

CHAPTER 3: AVERAGE ACHIEVEMENT IN THE MATHEMATICS CONTENT AREAS

At grade 4, uncertainty and probability is not included.

How Does Achievement Differ Across Mathematics Content Areas?

Exhibit 3.1 presents average achievement in each of the five mathemat-
ics content areas at the eighth grade and the fourth grade. Countries
are displayed in alphabetical order, and symbols indicate whether a
country’s performance is statistically significantly above or below the
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TIMSS2003

Exhibit 3.1: Average Achievement in Mathematics Content Areas

MATHEMATICS

Grade

/

Armenia 473 3.0) @ 461 (4.1)
t Australia 479 (43) @ 495 (3.7)
Belgium (Flemish) 549 (1.99 © 542 (1.9)
Chinese Taipei 568 (1.8) © 555 (2.4)
Cyprus 514 2.7) © 519 (2.4)
t England 519 (4.1) © 523 (3.9)
t Hong Kong, SAR 574 33) © 568 (3.5)
Hungary 524 29 © 54
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At both grades, the countries scoring highest in the overall
mathematics assessments also tended to be the highest-scoring coun-
tries (though not always in the same rank order) in each of the major
content areas. Correspondingly, countries scoring lowest on the
overall tests tended to have low-average performance across all five
content areas.

At the eighth grade, the differences in average achievement
between the highest- and lowest-performing countries were greatest
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Exhibit 3.2: Profiles of Within-Country Relative Performance in Mathematics Content Areas watiematics L O
(...Continued) Grade
Difference from Country's Own Average
of Mathematics Content Area Scale Scores
¢ (# Average and 95%
confidence interval (+2SE)
6 for content area

(-}
6 ; B

Country's average of
mathematics content

| England I B e oc s

(set to 0)

Benchmarking Participants

Basque Country, Spain Indiana State, US Ontario Province, Can.

QuebecProvince,Can | | ]
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Exhibit 3.2: Profiles of Within-Country Relative Performance in Mathematics Content Areas
(Continued...)

MATHEMATICS

Grade

/
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Exhibit 3.3: Average Achievement in Mathematics Content Areas by Gender VATHEMATICS A

Grade
TVERAGEL3CALEL THEMATICSI#ONTEN
Armenia 437 (39) h 425 (4.4) 424 (4.0) h 411 (4.0

t Australia 529 3.6) h 519 (4.9 529 (4.3) 521 (4.7)
Belgium (Flemish) 534 (2.0) 531 (2.3) 547 (2.8) 549 (2.9)
Chinese Taipei 554 (2.6) 552 (2.7) 568 (2.1) h 560 (3.3)
Cyprus 506 (2.5) 504 (2.7) 506 (2.4) 513 (3.1) h

t England 545 (4.4) 538 (4.4) 554 (4.3) 549 (4.3)

t Hong Kong, SAR 559 (3.8) 555 (2.9) 563 (2.6) 561 (2.7)
Hungary 515 (4.1) 513 (3.7) 515 (4.6) 512 (3.8)

Iran, Islamic Rep. of 430 (5.9) h 407 (4.7) 360 (7.3) 354 (5.4)
Italy 523 (4.2) 521 (3.4) 495 (3.9) 499 (3.5)
Japan 562 (1.9) 557 (2.7) 595 (2.4) 591 (2.4)
Latvia 525 (2.0 h 520 (2.9) 529 (3.2) 522 (3.5)

! Lithuania 525 (2.7) 526 (2.7) 519 (3.3) 518 (3.3)
Moldova, Rep. of 505 (5.5) h 496 (4.8) 483 (49) h 470 (4.3)
Morocco 362 (7.3) 362 (5.2) 356 (6.2) 354 (4.9)

t Netherlands 522 (4.1) 519 (3.1) 552 (2.8) 554 (3.1)

New Zealand 521 24) h 514 (2.5) 524 (2.9) 519 (2.9)
Norway 482 2.7) h 473 (2.9) 480 (2.8) 478 (3.0)
Philippines 336 (10.6) 334 (7.8) 39388) h 374 (1.2)
Russian Federation 528 (5.2) 528 (4.9) 502 (4.8) 508 (4.3)

t Scotland 513 (2.8) 509 (3.3) 513 (3.2) 519 (3.6)
Singapore 573 (5.4) 566 (6.1) 579 3.8) h 571 (4.4)
Slovenia 502 (3.1) 495 (2.5) 486 (3.6) 487 (3.9)
Tunisia 351 (6.2) 342 (5.4) 311 (5.3) 305 (5.0

t United States 517 (2.5) 519 (2.4) 546 (1.9) 551 (2.5 h

494 (07
""ENCHMARKINGIOARTICIPANTS
Indiana State, US 524 (3.4) 526 (5.0) 557 (4.4) 558 (3.6)
Ontario Province, Can. 532 (3.6) 537 (5.2) 542 (4.4) 546 (4.5)
Quebec Province, Can. 525 (2.1) 519 (3.6) 505 (3.0) 508 (3.4)
|h OOomoo0NO000ND00I0I00No000!
Tt Met guidelines for sample participation rates only after replacement schools were included () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
(see Exhibit A.9). some totals may appear inconsistent.

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).
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than boys across countries was geometry. The girls had higher achieve-
ment in 7 countries and the boys none. Internationally, there was a
5-point difference favoring girls. The results were relatively similar for
the genders in number (4 countries favoring girls and 6 entities favor-
ing boys) and in data (5 countries favoring girls and 2 favoring boys).
In data, however, the small difference between in the international
averages was significantly higher for girls.

In some respects, the patterns in the performance of girls and
boys found in TIMSS 2003 are consistent with previous IEA mathemat-
ics assessments. Girls tended to perform better than boys in algebra in
both previous TIMSS assessments and the Second International Math-
ematics Study (SIMS),* while boys were markedly stronger in measure-
ment in previous studies.

What Changes Have Occurred in Content Area Achievement?

To examine changes in achievement in the mathematics content areas,
Exhibit 3.4 shows the average percent correct for eighth-grade students
in 2003 and 1999 for items given in both the 2003 and 1999 TIMSS
assessments. If achievement improved significantly between assess-
ments, the 1999 result is annotated with an up arrow or down arrow.
This content area trend analysis uses average percent correct rather
than average scale score because there were insufficient items to reli-
ably link the results for both assessments to the TIMSS scale in all of
the five different content areas. The first column in the table shows
overall trends in the average percentage correct metric. For the most
part, significant differences agree with those in the overall scale score
(and the direction is always consistent).

During the four years between 1999 and 2003, countries were
consistent in either showing improvements or declines. No country
showed statistically significant improvements in some areas while
showing declines in other areas. Israel had statistically significant
improvements in all five content areas. Lithuania improved in three
areas. Participants improving in two areas included the Philippines,

4 Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., Gregory, K.D., Garden, R.A., O’Connor, K.M., Chrostowki, S.J., and Smith, T.A. (2000), 4)—33100001
JNTERNATIONAL] — ATHEMATICSI2EPORTII&INDINGSIFROM)% ¥SI2EPEATIOFITHEL4HIRDI)NTERNATIONALI — ATHEMATICSIANDI3CIENCEI3TUDYIATITHEI%IGHTHI ™ RADE!
Chestnut Hill: MA: Boston College. Beaton, A.E., Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., Kelly, D.L., and Smith, T.A. (1996), —ATHEMATICS]

1 CHIEVEMENTIINITHEI — IDDLEZ3CHOOLIOEARSTI)% 11SI4HIRDI)NTERNATIONALI — ATHEMATICSIANDI3CIENCEI3TUDY!4) — 3311 Chestnut Hill, MA: Boston College.
Robitaille D.F. (1989), “Student’s Achievements: Population A”” in D.F. Robitaille and R.A. Garden (eds.), 4HED)% 173TUDYZOF— ATHEMATICSL))I:#0N!
TEXTSIANDL/ UTCOMESIOFI3CHOOLI—ATHEMATICS] New York: Pergamon Press, p.121
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the United States, and the Canadian province of Ontario. On the
other hand, Bulgaria, Japan, the Slovak Republic, and Tunisia had
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MATHEMATICS O
Grade ( O

Australia 52 (1.0) - - 53 (1.0) - - 47 (1.3) - -
Belgium (Flemish) 60 (0.7) 64 (0.8) @ 61 (0.8) 64 (1.0) @ 52 (0.8) 56 (1.00 @
Bulgaria 45 (1.0) 53(15) @ 47 (1.0) 54 (15 @ 43 (1.1) 53(16) @
Chile 29 (0.6) 29 (0.8) 31 (0.6) 32 (0.9) 23 (0.7) 24 (0.9)
Chinese Taipei 69 (1.0) 70 )0
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MATHEMATICS
Grade

Australia 47 (1.2) - - 50 (1.1) - - 71 (1.1) - -
Belgium (Flemish) 54 (0.8) 60 (08) @ 61 (0.9) 64 (1.0) @ 79 (0.7) 81 (0.8)
Bulgaria 35 (1.2) 45 (15 @ 50 (0.9) 58 (16) @ 58 (1.1) 62 (16) @
Chile 21 (0.6) 19 (0.8) 30 (0.7) 32 (0.9) 44 (1.0) 45 (1.0)
Chinese Taipei 61 (1.1) 64 (1.0) 71 (1.0 72 (0.9) 79 (0.8) 80 (0.7)
Cyprus 34 (0.6) 40 (06) @ 45 (0.5) 47 (06) @ 61 (0.7) 61 (1.0
Hong Kong, SAR 66 (0.9) 66 (1.2) 73 (0.8) 72 (1.1) 76 (0.6) 78 (0.9)
Hungary 51 (1.0) 53 (1.0) 55 (1.0) 55 (1.1) 69 (1.0) 71 (0.9)
Indonesia 21 (0.8) 22 (0.8) 36 (0.8) 37 (1.0) 47 (1.1) 47 (1.1)
Iran, Islamic Rep. of 20 (0.5) 22 (0.8) 36 (0.6) 39 (08) @ 46 (0.8) 49 (1.0) @
Israel 39 (0.9) 3209 © 51 (1.1) 44 (09) © 65 (1.1) 59 (1.1) ©
Italy 43 (1.0) 44 (1.0) 46 (1.0) 47 (1.0) 64 (0.9) 64 (1.2)
Japan 58 (0.7) 63 (0.7) @ 74 (0.6) 75 (06) @ 76 (0.5) 79 (05) @
Jordan 23 (0.8) 27 (08 @ 37 (0.8) 407 @ 46 (1.1) 49 (0.7)
Korea, Rep. of 63 (0.7) 64 (0.6) 75 (0.6) 74 (0.6) 80 (0.4) 82 (04) ®
Latvia (LSS
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