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Chapter 4

Students” Backgrounds and
Attitudes Towards Science

With its overarching goal of improving student learning in mathemat-
ics and science, TIMSS focuses primarily on curricular, instructional,
and school resource factors in presenting information on the context
in which learning takes place. However, as documented extensively
by previous IEA studies of science achievement,! student achievement
also is related to home background factors, and to students” activities
and attitudes. Since information on such factors is indispensable for
interpreting the achievement results, this chapter provides detailed
information about students” home backgrounds and resources for
learning, how they spend their time out of school, their self-confidence
in learning science, and the value they place on science. Also provided
is information on trends in attitudes to learning science across 1995,
1999, and 2003.

What Educational Resources Do Students Have in Their Homes?

IEA’s ongoing assessments of student achievement in mathematics
and science (TIMSS) and reading literacy (PIRLS) have shown that in
almost every country, students from homes with extensive educational
resources have higher achievement in science and other subjects than

1 For results from TIMSS 1999, see Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Gregory, K.D., Smith, T.A., Chrostowski,
S.J., Garden, R.A., and O'Connor, K.M. (2000), TIMSS 1999 International Science Report: Findings from IEA’s Repeat
of the Third International Mathematics and Science Study at the Eighth Grade, Chestnut Hill, MA: Boston College. For
TIMSS 1995 results, see Beaton, A.E., Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Smith, T.A., and Kelly, D.L. (1996),
Science Achievement in the Middle School Years: IEA’s Third International Mathematics and Science Study, Chestnut
Hill, MA: Boston College;
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those from less advantaged backgrounds. For the 2003 data presented
in this report, TIMSS has focused on just a few central variables: level
of parental education, students” educational aspirations, speaking the
language of the test at home, having a range of study aids in the home
and computer use at home, and at school.

Because for most children, parents are their first and probably
most important educators, the level of education of the parents may
be the most important educational resource in the home. Exhibit 4.1
summarizes eighth-grade students’ reports of the highest level of edu-
cation attained by their parents. Ordered alphabetically by country,
this two-page display shows the percentages of students in each of five
categories of parents’ educational level, together with their average
science achievement. Standard errors for percentages and averages also
are shown. The education level of the parent with most education was
used in assigning students to categories.

Although response rates to questions in the TIMSS question-
naires generally were high, students in some countries had difficulty
in answering specific questions, particularly those about their parents’
level of education. The exhibits in this chapter have special notations
on this point. For a country where responses are available for at least
70 but less than 85 percent of the students, an “r” is included next to
its data. Where responses are available for at least 50 but less than 70
percent of the students, an “s” is included. Where responses are avail-
able for less than 50 percent, an “x” replaces the data.

Exhibit 4.1 reveals great diversity in levels of parental education
within and across the TIMSS countries. On average across countries,
the percentages of eighth-grade students reporting that the highest
level of education attained by either parent was as follows: finished
university — 28%; finished post-secondary education but not univer-
sity — 17%; finished upper secondary — 28%; finished lower secondary
—15%; and no more than primary (includes not attending school at all)
— 12%. Countries with the highest percentages (40% or more) of stu-
dents reporting university-educated parents included Armenia, Estonia,
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Israel, Japan, Latvia, Norway, the Russian Federation, Sweden, and the
United States. Among benchmarking participants, Indiana and Ontario
were included. In contrast, countries reporting the highest percent-
ages (40% or more) of parents with no more than primary education
included Botswana, Iran, Morocco, Saudi Arabia, and Tunisia.

The different educational approaches, structures, and organi-
zations across the TIMSS countries make comparisons of educational
levels difficult, and this is exacerbated by high levels of ‘do not know’
and missing responses in some countries. Nonetheless, Exhibit 4.1
makes it clear that higher levels of parents” education are associated
with higher eighth-grade student achievement in science in almost
all countries. At 507 score points, the average science achievement of
students with university-educated parents was more than 90 points
greater than the average of students whose parents had no more than
primary education.

As shown in Exhibit 4.2, students generally had high expecta-
tions for university education, particularly those who had a parent with
a university education. More than half the eighth-grade students (54 %
on average across countries) reported that they expect to finish uni-
versity, 30 percent do not expect to complete a university education,
and a further 15 percent do not know. Students expecting to finish
university had substantially greater average science achievement than
those without university expectations. Among those expecting to finish
university, the average achievement of those students with a parent
who finished university (21% of students) was 30 points greater than
those without a university-educated parent (33%).

Although speaking more than one language has advantages,
TIMSS 1999 showed that, with some exceptions, countries with large
proportions of students from homes where the language of the test
(and consequently the language of instruction) is not often spoken
had lower average science achievement at eighth grade than those
who spoke it more often. Exhibit 4.3, which presents students’
reports of how frequently they spoke the language of the TIMSS test
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Exhibit 4.1: Highest Level of Education of Either Parent* scence L O

Grade (O

Finished University Finished Post-secondary
or Equivalent Vocational/Technical Education
or Higher But Not University

Finished Upper
Secondary Schooling

Countries

Percent of Average Percent of Average Percent of Average
Students Achievement Students Achievement Students Achievement

Armenia 1(1.5) 475 (4.1) 2 (0.9) 461 (4.4) 4 (1.1) 451 (4.8)
Australia r 29 (1.3) 564 (4.7) 27 (1.0) 540 (4.7) 5(1.1) 517 (4.6)
Bahrain 33 (0.7) 462 (2.6) 7 (0.5) 446 (5.6) 3 (0.6) 449 (3.5)
Belgium (Flemish) s 25 (1.4) 542 (3.2) 26 (1.0) 540 (3.0) 1(1.1) 516 (3.5)
Botswana 10 (0.7) 419 (8.8) 14 (0.6) 388 (4.4) 6 (0.8) 360 (4.1)
Bulgaria 28 (1.3) 494 (10.1) 36 (1.4) 485 (5.2) 9 (1.4) 469 (6.3)
Chile 16 (1.0) 480 (4.3) 10 (0.5) 444 (4.6) 2 (1.1) 415 (3.2)
Chinese Taipei 17 (1.4) 619 (3.7) 11 (0.6) 593 (4.2) 46 (1.0) 568 (3.3)
Cyprus 28 (0.8) 470 (3.5) 14 (0.7) 459 (3.7) 6 (0.9) 439 (3.4)
Egypt 24 (1.1) 482 (4.8) 0 (0.0) ~ o~ 1 (0.6) 452 (6.6)
Estonia 40 (1.4) 574 (3.1) 39 (1.1) 548 (2.7) 9 (0.7) 534 (3.4)
Ghana 10 (0.7) 310 (9.5) 17 (0.9) 285 (8.5) 2 (1.0) 276 (1.3)
Hong Kong, SAR 12 (1.0) 577 (5.9) 12 (0.5) 565 (4.3) 6 (0.9) 558 (3.0)
Hungary r 37 (1.6) 580 (3.1) 0 (0.0) ~~ 49 (1.6) 530 (2.8)
Indonesia 9 (0.9) 465 (6.7) 6 (0.5) 438 (6.4) 4 (1.1) 433 (5.1)
Iran, Islamic Rep. of 10 (0.8) 490 (5.7) 10 (0.7) 471 (3.8) 5(0.8) 475 (3.9)
Israel r 45 (1.3) 523 (3.9 24 (0.9) 487 (4.2) 8 (0.9) 468 (5.0)
Italy 21 (1.3) 514 (5.7) 5(0.4) 507 (6.1) 40 (0.9) 501 (3.1)
Japan r 45 (1.4) 576 (2.5) 18 (0.7) 555 (3.2) 6 (1.1) 536 (2.5)
Jordan 35 (1.8) 506 (5.2) 15 (0.8) 488 (4.9) 0 (1.0) 475 (3.6)
Korea, Rep. of 35(1.2) 580 (2.2) 15 (0.6) 560 (3.0) 41 (1.0) 551 (2.0)
Latvia r 43 (1.8) 532 3.7) 0 (0.0) ~ ~ 4 (1.4) 517 (3.5)
Lebanon 19 (1.2) 434 (6.7) 21 (1.0) 417 (5.9) 9 (0.7) 405 (5.8)
Lithuania r 36 (1.6) 548 (2.6) 31 (1.0) 523 (3.2) 0 (1.3) 497 (2.7)
Macedonia, Rep. of 22 (1.3) 498 (5.0) 19 (0.9) 476 (4.3) 43 (1.2) 449 (3.7)
Malaysia 11 (0.9) 548 (6.4) 20 (0.9) 526 (4.1) 7 (0.9) 518 (4.2)
Moldova, Rep. of 34 (1.4) 495 (3.9) 18 (1.0) 483 (4.8) 1(1.1) 471 (4.8)
Morocco r 16 (1.3) 413 (6.1) 0 (0.0) ~~ 7 (0.8) 405 (5.9)
Netherlands r 22 (1.6) 563 (4.6) 32 (1.3) 560 (3.7) 43 (1.9) 527 (3.2)
New Zealand s 28 (1.9) 558 (7.0) 30 (1.5) 541 (5.9) 4 (1.9) 518 (5.3)
Norway S 66 (1.4) 517 (2.3) 16 (1.0) 494 (4.0) 2 (0.9) 496 (6.5)
Palestinian Nat'l Auth. 27 (0.9) 469 (4.4) 12 (0.5) 443 (5.4) 6 (0.8) 441 (3.3)
Philippines 19 (1.2) 440 (7.8) 22 (0.8) 399 (6.8) 3 (0.9) 368 (5.9)
Romania 17 (1.8) 522 (5.8) 16 (1.0) 489 (5.1) 47 (1.5) 475 (5.0)
Russian Federation 44 (2.3) 536 (3.3) 26 (1.5) 515 (4.3) 4 (1.2) 494 (4.4)
Saudi Arabia 27 (1.9 424 (6.0) 0 (0.0) ~ o~ 2 (0.5) 404 (5.9)
Scotland X X X X X X X X X X X X

Serbia 20 (1.2) 514 (3.1) 68 (1.2) 467 (2.6) 2 (0.2) ~ o~

Singapore r 16 (0.6) 638 (3.6) 4(0.3) 605 (7.2) 21 (0.8) 602 (4.1)
Slovak Republic r 34 (1.9) 556 (3.8) 0 (0.0) ~~ 65 (1.9) 512 (3.2)
Slovenia r 26 (1.3) 548 (2.9) 31 (0.8) 530 (2.3) 34 (1.1) 515 (3.1)
South Africa r 11 (1.0) 341 (20.1) 13 (0.7) 280 (12.5) 30 (0.9) 250 (7.1)
Sweden S 48 (1.8) 550 (3.7) 18 (1.1) 540 (4.5) 22 (1.3) 518 (4.3)
Tunisia 11 (0.9) 426 (5.1) 12 (0.8) 424 (3.7) 16 (0.6) 411 (4.3)
United States r 56 (1 3) 554 (3 4) 9 (0.4) 522 (3 6) 26 (0.9) 511 (3.0)

¥ England

International Avg. 28 0.2) 507 (0.9) 17 (0.1) 487 08 28 0.2) 472 08

Benchmarking Participants

Basque Country, Spain 34 (2.1) 510 (4.5) 14 (1.1) 493 (3.6) 21 (1.1) 488 (3.7)
Indiana State, US r 46 (2.1) 551 (5.5) 10 (0.8) 531 (5.4) 33 (1.3) 530 (5.4)
Ontario Province, Can. s 46 (2.3) 557 (3.4) 37 (1.6) 534 (3.1) 13 (1.1) 527 (4.5)
Quebec Province, Can. r 33 (1.6) 549 (4.4) 34 (0.9) 540 (3.8) 21 (1.1) 516 (3.4)
Background data provided by students. A tilde (~) indicates insufficient data to report achievement.
* Based on countries' categorizations to UNESCO's International Standard Classification of Education An “r" indicates data are available for at least 70 but less than 85% of the students. An “s" indicates data
(Operational Manual for ISCED-1997). are available for at least 50 but less than 70% of the students. An “x" indicates data are available for less
#  Did not satisfy guidelines for sample participation rates (see Exhibit A.9). than 50% of the students.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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TIMSS2003

Exhibit 4.1:

Highest Level of Education of Either Parent*

SCIENCE O
Grade (O

Countries

Percent of Average Percent of Average
Students Achievement Students Achievement

Finished
Lower Secondary
Schooling

No More than Primary Schooling

Armenia 2 (0.4) 1(0.2) ~
Australia r 15 (0.9) 505 (5.4) 3(0.4) 461 (11 6)
Bahrain 20 (0.7) 426 (4.1) 17 (0.7) 421 (3.4)
Belgium (Flemish) s 11 (0.7) 505 (4.8) 6 (0.7) 446 (9.9)
Botswana 20 (0.8) 357 (4.9) 41 (1.2) 352 (3.2)
Bulgaria 6 (0.7) 462 (13.3) 2 (0.4) ~~
Chile 31 (1.0) 387 (3.2) 11 (0.9) 363 (5.3)
Chinese Taipei 21 (1.1) 547 (5.0) 6 (0.5) 540 (6.3)
Cyprus 15 (0.7) 409 (3.8) 7 (0.4) 398 (6.3)
Egypt 29 (0.9 413 (4.8) 36 (1.4) 403 (4.5)
Estonia 2 (0.3) ~~ 0 (0.1) ~~
Ghana 37 (1.2) 235 (6.6) 14 (1.0) 223 (5.8)
Hong Kong, SAR 25 (0.8) 555 (2.9) 15 (0.7) 549 (4.4)
Hungary r 14 (1.3) 489 (6.5) 0 (0.1) ~~
Indonesia 22 (0.9) 402 (6.0) 39 (1.6) 412 (4.7)
Iran, Islamic Rep. of 22 (0.8) 446 (2.9) 43 (1.6) 440 (2.5)
Israel r 8 (0.6) 458 (7.0) 5 (0.6) 456 (9.5)
Italy 30 (1.1) 469 (3.8) 5(0.4) 434 (7.7)
Japan r 2 (0.3) ~~ 0 (0.0) ~~
Jordan 12 (0.9) 455 (5.7) 8 (0.6) 428 (7.2)
Korea, Rep. of 6 (0.4) 531 (5.0) 3 (0.4) 507 (6.4)
Latvia r 23 (1.1) 508 (3.4) 0 (0.1) ~~
Lebanon 15 (0.8) 375 (5.9) 26 (1.7) 349 (5.8)
Lithuania r 2 (0.3) ~~ 1(0.2) ~~
Macedonia, Rep. of 11 (0.8) 398 (5.8) 5 (0.6) 362 (14.0)
Malaysia 24 (1.0) 494 (3.9) 18 (1.0) 493 (4.3)
Moldova, Rep. of 17 (0.9) 460 (5.4) 10 (0.8) 435 (7.2)
Morocco r 17 (1.1) 388 (5.3) 50 (1.7) 397 (3.3)
Netherlands r 0 (0.0) ~~ 3 (0.4) 488 (10.2)
New Zealand s 5(0.7) 498 (10.9) 2 (0.4) ~~
Norway S 4 (0.5) 470 (9.1) 2 (0.3) ~~
Palestinian Nat'l Auth. 18 (0.8) 420 (4.6) 6 (0.5) 385 (7.6)
Philippines 13 (0.5) 337 (6.5) 14 (0.9) 332 (6.8)
Romania 13 (1.6) 464 (10.8) 7 (0.8) 398 (9.0)
Russian Federation 6 (0.5) 475 (7.3) 0 (0.1) ~~
Saudi Arabia 19 (1.7) 391 (4.8) 4 (1.7) 390 (3.8)
Scotland X X X X X X X X
Serbia 9 (0.9) 412 (5.3) 1(0.2) ~ o~
Singapore r 48 (0.8) 570 (4.6) 11 (0.5) 529 (6.7)
Slovak Republic r 1(0.3) ~~ 0 (0.1) ~~
Slovenia r 8 (0.7) 486 (5.4) 1(0.2) ~~
South Africa r 18 (0.7) 220 (5.3) 28 (1.1) 193 (5.4)
Sweden S 9 (0.8) 504 (6.4) 3 (0.5) 463 (12.6)
Tunisia 17 (0.7) 403 (2.7) 44 (1.5) 393 (2.3)
United States r 6 (0.4) 479 (5.8) 3 (0.3) 456 (6 0)
¥ England

International Avg. 15 01 416 (1.4)

Benchmarking Participants
Basque Country, Spain
Indiana State, US r
Ontario Province, Can. s
Quebec Province, Can. r

Background data provided by students.

20
7
3

10

1.5) 477 (4.3)
0.9) 492 (9.9)
0.5) 526 (11.4)
0.7) 518 (4.6)

Based on countries' categorizations to UNESCO's International Standard Classification of Education

(Operational Manual for ISCED-1997).

$  Did not satisfy guidelines for sample participation rates (see Exhibit A.9).
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

some totals may appear inconsistent.
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454 (5.7)
493 (14.8)

A tilde (~) indicates insufficient data to report achievement.

An "r" indicates data are available for at least 70 but less than 85% of the students. An “s" indicates data
are available for at least 50 but less than 70% of the students. An “x" indicates data are available for less

than 50% of the students.
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Exhibit 4.2: Students' Educational Aspirations Relative to Parents' Educational Level* scence L O
Grade (O
Frhnhersty | A o unversiy Dot Ko
Y Y Pareengt?'r E;S:ac;ion Pareengt?'r E;S:ac;ion
Countries or Equivalent or Equivalent
Students Achievement Students Achievement Students Achievement
Armenia r 36 (1.5) 3 (4.1) 18 (0.9) 479 (4.9) 7 (1.5) 4.6) 9 (0.5) 456 (6.1)
Australia S 22 (1.3) 574 (4.5) 22 (1.0) 556 (4.4) 45 (1.4) 511 (3.8) 11 (0.7) 522 (6.7)
Bahrain r 28 (0.7) 473 (2.7) 39 (0.8) 455 (2.5) 16 (0.7) 395 (3.3) 16 (0.6) 427 (4.7)
Belgium (Flemish) S 16 (1.2) 553 (3.4) 17 (0.9) 548 (3.2) 46 (1.6) 511 (3.3) 21 (0.8) 508 (4.5)
Botswana 8 (0.6) 436 (8.1) 36 (0.9) 401 (2.9) 45 (1.0) 337 (3.0 12 (0.6) 329 (6.4)
Bulgaria 23(1.3) 500 (11.3) 28 (1.1) 493 (6.0) 37 (1.7) 464 (6.2) 12 (0.9) 466 (8.1)
Chile 15 (1.0) 487 (4.3) 43 (1.1) 420 (3.5) 36 (1.0) 382 (2.7) 7 (0.4) 385 (7.0)
Chinese Taipei 15 (1.3) 624 (3.7) 56 (1.0) 587 (2.7) 16 (0.9) 506 (4.0) 14 (0.6) 540 (5.5)
Cyprus 23 (0.8) 481 (3.6) 40 (0.9) 458 (2.5) 18 (0.8) 397 (3.8) 19 (0.6) 414 (3.8)
Egypt r 23 (1.1) 496 (4.6) 44 (1.2) 443 (4.2) 18 (0.8) 382 (5.0) 14 (0.8) 424 (4.8)
Estonia 25(1.2) 588 (3.4) 19 (0.7) 566 (3.6) 37 (1.1) 540 (2.8) 19 (0.6) 533 (3.8)
Ghana 6 (0.6) 350 (10.8) 21 (1.4) 318 (7.8) 67 (1.5 239 (5.3) 7 (0.6) 198 (12.1)
Hong Kong, SAR 11 (0.9) 583 (4.7) 63 (1.1) 567 (2.5) 19 (1.0) 524 (5.5) 8 (0.4) 550 (5.8)
Hungary S 38 (1.8) 588 (3.0) 36 (1.2) 549 (3.1) 19 (1.4) 484 (4.6) 8 (0.7) 508 (8.4)
Indonesia 8 (0.9) 474 (6.8) 46 (1.3) 431 (4.4) 25(1.2) 401 (6.4) 21 (1.0) 407 (4.7)
Iran, Islamic Rep. of 7 (0.6) 504 (7.0) 37 (0.9 467 (2.9) 16 (0.8) 436 (3.8) 39 (1.1) 441 (2.7)
Israel r 35 (1.1) 532 (4.1) 29 (0.9 494 (3.4) 23 (0.8) 454 (5.1) 14 (0.6) 478 (5.0)
Italy 15 (1.1) 527 (5.6) 35 (1.1) 511 (2.8) 38 (1.2) 469 (3.7) 12 (0.6) 462 (5.3)
Japan r 29 (1.3) 592 (2.9) 17 (0.7) 575 (2.7) 37 (1.2) 530 (2.3) 18 (0.7) 538 (3.6)
Jordan 27 (1.6) 519 (6.0) 35(1.2) 489 (3.7) 13 (0.8) 429 (5.2) 24 (1.0) 464 (3.6)
Korea, Rep. of 31 (1.2) 584 (2.2) 48 (0.9) 560 (1.9) 11 (0.5) 506 (4.2) 9 (0.4) 540 (4.3)
Latvia S 35 (1.7) 539 (3.3) 34 (1.5) 526 (3.2) 16 (1.3) 515 (5.5) 15 (0.9) 490 (5.8)
Lebanon 16 (1.1) 447 (6.6) 52 (1.2) 405 (4.9) 16 (0.9) 351 (6.0) 16 (0.9) 353 (6.7)
Lithuania r 33 (1.6) 554 (2.9) 42 (1.3) 521 (2.5) 26 (1.2) 494 (3.3) 0 (0.0) ~~
Macedonia, Rep. of 20 (1.3) 508 (4.7) 40 (1.1) 480 (3.3) 30 (1.1) 406 (4.8) 10 (0.8) 408 (6.6)
Malaysia 10 (0.9) 552 (6.6) 54 (1.5) 519 (3.5 26 (1.3) 487 (4.0) 10 (0.7) 508 (5.2)
Moldova, Rep. of r 23 (1.3) 507 (4.2) 23 (1.0) 488 (4.6) 37 (1.4) 460 (4.2) 17 (0.9) 454 (4.6)
Morocco r 13 (1.2) 417 (5.7) 38 (1.2) 406 (4.0) 20 (1.1) 392 (3.8) 29 (1.3) 393 (4.4)
Netherlands r 13 (1.3) 577 (4.7) 16 (1.5) 580 (4.1) 55 (2.5) 529 (3.0) 16 (1.1) 539 (5.2)
New Zealand S 17 (1.6) 577 (8.0) 22 (1.3) 549 (7.2) 36 (1.9) 519 (5.0) 25(1.3) 517 (6.2)
Norway S 47 (1.3) 521 (2.6) 13 (0.9) 502 (5.2) 19 (1.0) 483 (4.6) 21 (0.8) 502 (3.3)
Palestinian Nat'l Auth. 20 (0.8) 484 (4.2) 34 (0.9 458 (3.2) 19 (0.8) 394 (4.6) 26 (0.8) 427 (3.7)
Philippines 15 (1.2) 456 (6.9) 26 (1.2) 405 (6.3) 44 (1.7) 346 (6.0) 15 (0.9) 357 (7.4)
Romania 14 (1.6) 536 (5.5) 30 (1.2) 505 (4.6) 41 (1.7) 457 (5.4) 16 (1.2) 435 (7.5)
Russian Federation 35 (2.2) 547 (3.4) 30 (1.4) 518 (3.7) 21 (1.2) 489 (5.7) 13 (0.6) 481 (4.7)
Saudi Arabia r 24 (1.9 432 (6.6) 45 (1.6) 404 (3.9) 13 (1.0) 381 (6.3) 19 (1.7) 393 (4.7)
Scotland X X X X X X X X X X X X X X X X
Serbia 15 (1.1) 528 (3.6) 27 (0.9 506 (3.7) 48 (1.3) 440 (2.4) 10 (0.6) 432 (5.6)
Singapore r 13 (0.5) 643 (3.7) 43 (1.1) 604 (3.2) 28 (1.0) 530 (6.0) 15 (0.5) 574 (6.2)
Slovak Republic r 25 (1.8) 573 (3.9 27 (1.1) 544 (3.6) 36 (1.5) 496 (2.8) 13 (0.8) 482 (5.9)
Slovenia r 18 (1.1) 565 (3.2) 26 (0.9 548 (3.3) 42 (1.1) 499 (2.6) 14 (0.8) 517 (3.4)
South Africa r 8 (1.0) 386 (18.7) 26 (0.9 273 (9.3) 54 (1.2) 221 (5.6) 12 (0.8) 202 (8.9)
Sweden S 32 (1.4) 561 (4.1) 14 (0.8) 539 (5.9) 33 (1.5 515 (3.6) 21 (0.9 522 (4.3)
Tunisia 8 (0.7) 436 (4.6) 46 (1.1) 409 (2.7) 26 (0.8) 394 (2.4) 21 (0.7) 402 (3.1)
United States r 48 (1 3) 558 (3.5) 27 (0.8) 518 (3.1) 16 (0.7) 487 (3.7) 9 (0.3) 520 (4.0)
¥ England

International Avg. PAN()] 520 (0.9) 33 (0.2) 490 (0.7) 30 (0.2) 446 (0.9) 15 (0.1) 453 (0.8)

Benchmarking Participants

Basque Country, Spain 23 (1.7) 520 (4.9) 27 (1.3) 503 (3.9) 18 (1.2) 470 (4.1) 32 (1.3) 470 (3.5)
Indiana State, US r 40 (2.4) 557 (5.7) 33 (1.5 536 (5.2) 16 (1.5) 499 (4.8) 11 (1.0) 517 (6.4)
Ontario Province, Can. s 39 (2.2) 561 (3.6) 26 (1.4) 544 (3.6) 22 (1.7) 517 (4.6) 13 (0.9) 531 (3.6)
Quebec Province, Can.  r 26 (1.6) 553 (4.9) 28 (1.1) 539 (4.2) 35(1.9) 520 (3.2) 11 (0.7) 529 (4.8)
Background data provided by students. A tilde (~) indicates insufficient data to report achievement.
* Based on countries' categorizations to UNESCO's International Standard Classification of Education An “r" indicates data are available for at least 70 but less than 85% of the students. An “s" indicates data
(Operational Manual for ISCED-1997). are available for at least 50 but less than 70% of the students. An “x" indicates data are available for less
#  Did not satisfy guidelines for sample participation rates (see Exhibit A.9). than 50% of the students.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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at home in relation to their average science achievement, shows that
this remains true for the TIMSS 2003 countries, and holds also for
science achievement at the fourth grade. At both eighth and fourth
grades, students from homes where the language of the test is always
or almost always spoken had higher average achievement than those
who spoke it less frequently.

Whereas in most countries a large majority of students at each
grade are from homes where the language of the test is spoken fre-
quently, on average, internationally, about 20 percent of students
were from homes where the language of the test was spoken only
sometimes, or never. Countries where the majority of students speak
the language of the test so infrequently included Botswana, Ghana,
Indonesia, Lebanon, the Philippines, Singapore, and South Africa at
the eighth grade, and Morocco, the Philippines, and Singapore at the
fourth grade. Although in general average science achievement in such
countries was relatively low, Singapore was a notable exception, with
average achievement above the international average even among
those rarely speaking the language of the test at home.

Many countries tested in more than one language in order to
cover their whole student population. These included Bahrain (Arabic
and English), Egypt (Arabic, English, and French), Estonia (Estonian and
Russian), Hong Kong SAR (Chinese and English), Israel (Hebrew and
Arabic), Latvia (Latvian and Russian), Lebanon (French and English)
Macedonia (Macedonian and Albanian), Moldova (Moldavian and
Russian), New Zealand (English and Maori at grade 4 only), Norway
(Bokmal and Nynorsk), the Palestinian National Authority (Arabic and
English), Romania (Romanian and Hungarian), the Slovak Republic
(Slovak and Hungarian), and South Africa (English and Afrikaans).
Among benchmarking participants, the Basque Country, Spain tested
in Basque and Castilian, and the Canadian provinces of Ontario and
Quebec in English and French. However, in countries like Botswana,
Ghana, Indonesia, Morocco, the Philippines, Singapore, and South
Africa, testing in all possible dialects and languages was prohibitive.
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Exhibit 4.3: Students Speak Language of the Test at Home saence O
Grade (O

Countries

Armenia
Australia

Bahrain

Belgium (Flemish)
Botswana
Bulgaria

Chile

Chinese Taipei
Cyprus

Egypt

Estonia

Ghana

Hong Kong, SAR
Hungary
Indonesia

Iran, Islamic Rep. of
Israel

Italy

Japan

Jordan

Korea, Rep. of
Latvia

Lebanon
Lithuania
Macedonia, Rep. of
Malaysia
Moldova, Rep. of
Morocco
Netherlands
New Zealand
Norway

Palestinian Nat'l Auth.

Philippines
Romania
Russian Federation
Saudi Arabia
Scotland
Serbia
Singapore
Slovak Republic
Slovenia
South Africa
Sweden
Tunisia
United States

e England

Benchmarking Parthpants

Basque Country, Spain

Indiana State, US

Ontario Province, Can.
Quebec Province, Can.

Background data provided by students.

$  Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

Percent of
Students

100

2
2.
2
2
2

(IE
(I8
1.
O
O
1.
O
1.
0 (0.
1.
7 (0.
5 (0.
3
(IE
O
4 (0.
1
O
1.
O
1
(IE
(IE
1.
(I8
1.
O
1.
O
1.
0.
0.
0.
O
1
(I8
1.
(I8
1.
0
1
0.

0)
3)
1)
3)
3)
0)
7)
5)
8)
3)
6)
1)
8)
4)
0)
2)
0)
5)
4)
2)
8)
9
5
.0)
4)
1)
6)
8)
3)
3)
8)
3)
3)
8)
0)
0)
6)
7)
6)
6)
3)
7)
3)
7)
9)
6)
2)

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.

136

A tilde (~) indicates insufficient data to report achievement.

Average Percent 0 Average Percent of Average Percent of Average
Ach|evement Students h Students ch|evement Students Achlevement
460 (3.7) 6 (0.8) 474 (4.1) 4(0.5) 446 (11.6) 0 (0.1) ~~
529 (3.5) 2(1.1) 524 (8.8) 7(1.3) 521 (13.2) 1(0.4) ~~
437 (2.1) 5 (0.7) 460 (3.6) 15 (0.7) 429 (4.0) 4(0.5) 430 (5.9)
526 (2.2) 1 (0.6) 506 (6.1) 9 (0.8) 459 (9.2) 4(0.6) 489 (8.7)
374 (13.5 6 (0.4) 412 (10.9 80 (0.8) 366 (2.5) 9 (0.6) 316 (6.5)
482 (5.4) 10 (0.8) 494 (8.7) 8 (1.4) 445 (11.3) 1(0.3) ~~
416 (2.8) 9 (0.5) 408 (4.8) 4(0.4) 357 (8.8) 0 (0.1) ~~
589 (2.9) 6 (1.0) 573 (3.7) 19 (1.2) 532 (6.7) 1(0.2) ~~
442 (2.2) 4(0.6) 452 (3.6) 6 (0.4) 426 (6.7) 2 (0.2) ~~
421 (3.9) 4(0.8) 444 (6.0) 22 (1.0) 429 (5.3) 3(0.3) 387 (14.5)
554 (2.5) 8 (0.4) 546 (4.6) 2 (0.3) ~~ 1(0.2) ~~
260 (7.0) 0(0.7) 279 (10.9 63 (1.3) 263 (5.8) 5 (0.9) 155 (11.5)
565 (2.6) 5 (0.6) 535 (5.6) 7 (0.5) 520 (7.6) 1(0.2) ~~
543 (2.8) 4(0.4) 548 (9.2) 0 (0.1) ~~ 0 (0.1) ~~
421 (6.5) 11 (0.7) 427 (6.8) 57 (2.0) 419 (4.1) 10 (0.8) 417 (6.6)
463 (2.9) 9 (0.6) 469 (3.9) 21 (1.8) 434 (3.9) 15 (1.9) 438 (4.2)
488 (3.1) 15 (0.7) 505 (5.1) 5 (0.5) 482 (6.9) 1(0.2) ~~
493 (3.0) 3(0.3) 475 (8.0) 3(0.3) 428 (8.5) 1(0.2) ~~
554 (1.7) 4(0.3) 533 (5.8) 1(0.2) ~~ 0 (0.1) ~~
472 (3.6) 3 0.7) 509 (6.4) 11 (0.7) 473 (6.0) 4(0.5) 457 (16.7)
558 (1.8) 8 (0.8) 562 (2.4) 1(0.2) ~~ 0 (0.0) ~~
514 (2.6) 4(0.9 519 (3.2) 6 (1.3) 484 (9.5) 2 (0.5) ~~
3% (11.1 2(0.7) 411 (7.0) 68 (1.1) 395 (4.5) 15 (0.8) 374 (7.1)
519 (2.3) 9 (0.5) 526 (4.6) 2 (0.4) ~~ 1(0.2) ~~
452 (3.7) 4(0.4) 449 (9.5) 5 (0.9) 410 (12.8) 2 (0.6) ~~
502 (3.4) 4(0.8) 521 (4.3) 28 (1.9 518 (6.1) 7(0.8) 523 (9.9)
474 (3.9) 8 (0.9 474 (4.5) 13 (1.2) 464 (5.9) 1(0.2) ~~
389 (4.1) 8 (0.9) 411 (4.0) 39 (1.4) 400 (3.1) 8 (0.8) 400 (7.8)
541 (3.1) 2 (1.0 517 (6.7) 4(0.5) 488 (11.8) 1(0.2) ~~
525 (5.1) 2(0.8) 508 (6.9) 6 (0.8) 495 (11.7) 1(0.3) ~~
498 (1.9) 0 (0.5 489 (6.1) 3 (0.4) 435 (10.6) 1(0.2) ~~
437 (3.5) 1 (0.6) 452 (6.0) 13 (1.0) 425 (5.6) 2 (0.3) ~~
~~ 4(0.3) 385 (12.2 80 (1.0) 385 (5.8) 14 (0.9) 343 (6.4)
469 (5.1) 8 (0.6) 483 (6.2) 4(1.0 451 (17.7) 2 (1.0) ~~
514 (3.6) 10 (1.0) 531 (9.5) 4(1.1) 471 (17.3) 1(0.3) ~~
398 (4.0) 0 (0.0) ~~ 0 (0.0) ~~ 0 (0.0) ~~
513 (3.3) 5 (0.5) 532 (8.7) 3(0.3) 464 (10.3) 1(0.2) ~~
468 (2.6) 5 (0.4) 484 (6.5) 2 (0.4) ~~ 0 (0.1) ~~
613 (3.9) 19 (0.6) 602 (3.9) 49 (0.8) 557 (5.1) 8 (0.4) 545 (6.7)
519 (3.3) 2 0.7) 528 (6.1) 7 (1.0) 479 (7.5) 2 (0.4) ~~
526 (2.0) 1(0.7) 504 (3.6) 6 (0.7) 487 (5.3) 2 (0.5) ~~
347 (173 9 (0.7) 310 (13.8 57 (1.7) 225 (4.3) 15 (1.0) 153 (5.2)
531 (2.4) 0(0.8) 507 (5.8) 5(0.7) 471 (9.2) 1(0.2) ~~
399 (2.1) 3(0.8) 422 (4.9) 28 (1.3) 401 (3.4) 9 (0.9) 409 (4.6)
533 (2.9) 0 (0.5 516 (5.5) 5 (0.4) 472 (7.0) 1(0.2) ~ ~
(4 5) (1 3) (7 2) 2 (0.6) 1(0.2)
489 (3.1) 25 (1.1) 490 (4.7) 8 (0.7) 486 (6.3) 3 (0.5) 477 (9.0)
534 (4.6) 7(0.8) 534 (7.9) 4(0.4) 483 (12.2) 1(0.2) ~~
536 (2.5) 16 (1.1) 528 (4.7) 9 (0.9) 523 (6.8) 2 (0.3) ~~
536 (2.8) 19 (0.9) 527 (5.4) 7(0.9) 498 (7.8) 2 (0.4) ~~
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TIMSS2003

Exhibit 4.3:

Students Speak Language of the Test at Home

SCIENCE
Grade

Countries

e Always “
Percent of Average Percent of Average Percent of Average Percent of
Students Achievement Students Achievement Students Achievement Students Achievement

Average

SOURCE: IEA's Trends in International Mathematics and Science Study (TIMSS) 2003

Armenia 4 (1.0) 440 (4.7) 1(0.7) 448 (5.9) 4(0.4) 413 (10.5) 1(0.2) ~
Australia 0 (1.7) 525 (4.6) 1(0.9) 525 (4.9) 8 (1.0 493 (8.5) 1(0.2) ~ o~
Belgium (Flemish) 8 (1.4) 525 (1.6) 6 (0.9 520 (2.7) 12 (1.2) 487 (5.4) 4(0.5) 500 (6.9)
Chinese Taipei 1(1.2) 568 (2.3) 41 (0.8) 553 (2.0) 26 (1.1) 533 (2.8) 1(0.1) ~ o~
Cyprus 2 (1.1) 481 (2.4) 4(0.7) 491 (4.3) 1 (0.6) 469 (5.0) 3(0.3) 467 (7.0)
England 2 (1.3) 544 (3.7) 2 (0.8) 549 (5.8) 5(0.7) 484 (7.2) 1(0.2) ~ o~
Hong Kong, SAR 1(1.3) 558 (3.5) 4 (0.8) 535 (3.3) 21 (1.0) 523 (3.6) 4 (0.4) 495 (5.4)
Hungary 1 (0.6) 531 (2.9) 8 (0.6) 540 (5.7) 1(0.2) ~~ 0 (0.1) ~~
Iran, Islamic Rep. of 3 (3.4) 434 (4.7) 6 (0.5) 438 (8.2) 21 (1.9) 407 (5.1) 0 (2.5) 368 (7.3)
Italy 8 (0.7) 520 (3.8) 3(0.3) 494 (10.3 6 (0.5 486 (6.7) 2(0.3) ~ o~
Japan 1 (0.5) 547 (1.5) 8 (0.5 526 (5.2) 1(0.2) ~ o~ 0(0.1) ~ o~
Latvia 8 (1.5) 535 (2.4) 15 (0.8) 537 (4.3) 6 (0.8) 496 (7.7) 2 (0.4) ~ o~
Lithuania 3 (1.0) 514 (2.6) 3(0.8) 521 (5.2) 3 (0.6) 479 (9.7) 0(0.1) ~ o~
Moldova, Rep. of 6 (1.8) 500 (5.0) 4 (1.0) 492 (7.4) 9 (1.1) 490 (7.0) 1(0.3) ~
Morocco 5 (2.3) 306 (8.4) 1(0.8) 318 (9.7) 28 (1.6) 322 (7.3) 7 (2.5) 296 (11 5)
Netherlands 5(1.2) 531 (1.8) 7 (0.9) 518 (4.7) 7 (0.8) 485 (5.0) 1(0.3) ~ o~
New Zealand 6 (1.0) 529 (2.3) 3 (0.6) 533 (5.6) 11 (0.8) 458 (7.8) 1(0.2) ~ o~
Norway 8 (1.0) 471 (2.6) 5 (0.8) 471 (5.1) 5 (0.5) 409 (8.8) 1(0.2) ~ o~
Philippines 6 (0.6) 302 (15.1 8 (0.9) 307 (23.7 59 (1.8) 363 (10.4) 7 (2.1) 284 (7.5)
Russian Federation 1(2.3) 526 (4.8) 8 (0.7) 544 (6.7) 8 (1.7) 515 (16.9) 2 (0.5) ~
Scotland 8 (1.3) 506 (3.2) 10 (0.6) 509 (5.3) 9 (0.8) 480 (5.9) 3 (0.4) 450 (10 9)
Singapore 4(1.2) 592 (6.0) 22 (1.0) 598 (4.5) 47 (1.5) 545 (5.6) 7 (0.6) 512 (8.1)
Slovenia 2 (1.3) 494 (2.7) 18 (1.1) 497 (4.5) 8 (1.0 474 (6.8) 2 (0.3) ~ o~
Tunisia 43 (2.5) 318 (7.9 9 (0.8) 313 (13.0 36 (2.2) 325 (6.6) 12 (1.5) 325 (11.7)
United States 3 (1.1) (2 4) 3 (0.5) 8 (3.8) 12 (0.8) (4 4) 2 (0.1) ~ o~

5 (16

Benchmarking Parthpants
Indiana State, US 83 (0.9) 556 (3.7) 11 (0.7) 566 (5.9) 5(0.7) 506 (8.4) 1(0.2) ~ o~
Ontario Province, Can. 63 (1.7) 546 (3.6) 24 (1.1) 549 (5.9) 13 (1.1) 505 (5.9) 1(0.2) ~~
Quebec Province, Can. 67 (1.3) 500 (2.8) 24 (0.9) 509 (3.5) 8 (0.8) 480 (5.9) 2 (0.3) ~~

Background data provided by students. A tilde (~) indicates insufficient data to report achievement.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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Earlier IEA studies have shown that students from homes with
extensive literacy resources have higher achievement than those from
less advantaged backgrounds. For example, TIMSS 1999 has shown
a consistent relationship between number of books in the home and
student achievement in both mathematics and science at the eighth
grade,? and PIRLS 2001 demonstrated a similar relationship with
reading literacy at the fourth grade.?> Providing further information on
this topic, Exhibit 4.4 shows for each country at both eighth and fourth
grades the percentage of students at each of five ranges of number of
books in the home in relation to average science achievement. This
exhibit reveals a wide range both across and within each country. For
example, the percentage of eighth-grade students reporting more than
200 books in their homes exceeded 30 percent in Australia, Estonia,
Hungary, and Sweden, whereas in Botswana, Egypt, Ghana, Indo-
nesia, Iran, Morocco, the Philippines, and South Africa, more than
30 percent of students were from homes with 10 books or less. The
situation among fourth-grade students was similar.

Across countries, on average, 15 percent of eighth-grade stu-
dents were from homes with more than 200 books, 13 percent from
homes with 101-200 books, 27 percent from homes with 26-100 books,
26 percent from homes with 11-25 books, and 18 percent with 0-10
books. There also was a clear-cut relationship, on average, between
number of books in the home and science achievement. Eighth-grade
students reporting more than 200 books in their homes had an average
score of 506 on the science scale, compared with an average of just 438
for students reporting 10 books or less, a difference of 68 points. The
difference at fourth grade was similar.

In addition to literacy resources such as books, TIMSS has
found that having study aids such as a computer or a study desk
or table at home was associated with higher student achievement.
Exhibit 4.5 shows the percentage of eighth- and fourth-grade stu-
dents in each country that had a computer or study desk or table,
together with their average science achievement. About 60 percent

2 Mullis, 1.V.S., Martin, M.O., Gonzalez, E.J., Gregory, K.D., Garden, R.A., O'Connor, K-M, Chrostowski, S.J., and Smith, TA. (2000), TIMSS
1999 International Mathematics Report: Findings from IEA’s Repeat of the Third International Mathematics and Science Study at the Eighth
Grade, Chestnut Hill, MA: Boston College; Martin, M.O., Mullis, 1.V.S., Gonzalez, E.J., Gregory, K.D., Smith, T.A., Chrostowski, S.J., Garden,
R.A., and O’Connor, K.M. (2000), TIMSS 1999 International Science Report: Findings from IEA’s Repeat of the Third International Mathematics
and Science Study at the Eighth Grade, Chestnut Hill, MA: Boston College.

Mullis, 1.V.S., Martin, M.O., Gonzalez, E.J., and Kennedy, A.M. (2003), PIRLS 2001 International Report: IEA’s Study of Reading Literacy
Achievement in Primary Schools in 35 Countries, Chestnut Hill, MA: Boston College.
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of eighth-grade students, on average, rep