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than those from less advantaged backgrounds. For the 2003 data pre-
sented 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 
mathematics achievement. Standard errors for percentages and aver-
ages also are shown. The education level of the parent with most edu-
cation 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 
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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 mathematics in 
almost all countries. At 503 score points, the average mathematics 
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 mathematics 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 
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Armenia 51 (1.5) 492 (3.6) 22 (0.9) 473 (4.4) 24 (1.1) 467 (4.0)
Australia r 29 (1.3) 543 (5.6) 27 (1.0) 517 (5.8) 25 (1.1) 493 (6.1)
Bahrain 33 (0.7) 427 (2.5) 7 (0.5) 410 (5.7) 23 (0.6) 409 (2.9)
Belgium (Flemish) s 25 (1.4) 568 (3.9) 26 (1.0) 565 (3.0) 31 (1.1) 535 (3.5)
Botswana 10 (0.7) 411 (7.1) 14 (0.6) 378 (4.0) 16 (0.8) 361 (3.5)
Bulgaria 28 (1.3) 516 (6.2) 36 (1.4) 475 (4.7) 29 (1.4) 457 (5.3)
Chile 16 (1.0) 465 (4.7) 10 (0.5) 418 (5.5) 32 (1.1) 391 (3.7)
Chinese Taipei 17 (1.4) 643 (5.1) 11 (0.6) 618 (5.3) 46 (1.0) 583 (4.3)
Cyprus 28 (0.8) 486 (2.6) 14 (0.7) 475 (3.0) 36 (0.9) 459 (2.8)
Egypt 24 (1.1) 464 (4.5) 0 (0.0) ~ ~ 11 (0.6) 433 (5.7)
Estonia 40 (1.4) 555 (3.4) 39 (1.1) 525 (3.3) 19 (0.7) 512 (3.8)
Ghana 10 (0.7) 320 (8.1) 17 (0.9) 296 (6.7) 22 (1.0) 292 (5.8)
Hong Kong, SAR 12 (1.0) 612 (7.0) 12 (0.5) 598 (5.2) 36 (0.9) 587 (3.0)
Hungary r 37 (1.6) 573 (3.4) 0 (0.0) ~ ~ 49 (1.6) 515 (3.0)
Indonesia 9 (0.9) 457 (8.4) 6 (0.5) 433 (7.7) 24 (1.1) ࠀ42





4)-33���0)2,3�).4%2.!4)/.!,�345$9�#%.4%2��



4)-33���0)2,3�).4%2.!4)/.!,�345$9�#%.4%2��,9.#(�3#(//,�/&�%$5#!4)/.��"/34/.�#/,,%'% 131

#(!04%2����345$%.43g�"!#+'2/5.$3�!.$�!44)45$%3�4/7!2$3�-!4(%-!4)#3

in relation to their average mathematics achievement, shows that this 
remains true for the TIMSS 2003 countries, and holds also for math-
ematics 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 
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Armenia
Australia
Belgium (Flemish)
Chinese Taipei
Cyprus
England
Hong Kong, SAR
Hungary
Iran, Islamic Rep. of
Italy
Japan
Latvia
Lithuania
Moldova, Rep. of
Morocco
Netherlands
New Zealand
Norway
Philippines
Russian Federation
Scotland
Singapore
Slovenia
Tunisia
United States
Internatio ,)E( EAE  A)I
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home was associated with higher student achievement. Exhibit 4.5 
shows the percentage of eighth- and fourth-grade students in each 
country that had a computer or study desk or table, together with 
their average mathematics achievement. About 60 percent of eighth-
grade students, on average, reported having a computer at home, and 
a slightly greater percentage of fourth-grade students (65%). However, 
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Chinese Taipei
Australia
England
Netherlands
Scotland
Hong Kong, SAR
United States
Singapore
New Zealand
Belgium (Flemish)
Norway
Japan
Cyprus
Slovenia
Italy
Hungary
Morocco r
Philippines
Lithuania
Latvia
Moldova, Rep. of
Tunisia
Armenia
Russian Federation
Iran, Isunisia
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but not at school, 19 percent using one at school but not at home, and 
10 percent at some other place. Fourteen percent of eighth-grade stu-
dents reported that they do not use a computer at all. At fourth grade, 
the results were similar to the eighth grade. Forty-three percent of the 
fourth-grade students reported using a computer both at home and 
at school, 20 percent at home but not at school, 11 percent at school 
but not at home, and 9 percent some other place. Eighteen percent 
reported that they did not use a computer at all. 
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Armenia r 1.6 (0.04) r 1.0 (0.04) r 1.3 (0.03) s 0.5 (0.05) r 1.4 (0.03) r 1.9 (0.04) s 0.5 (0.04)

Australia 1.9 (0.04) 1.1 (0.03) 1.8 (0.04) 1.3 (0.03) 1.8 (0.04) 1.2 (0.03) 0.9 (0.04)

Belgium (Flemish) 1.8 (0.03) 1.0 (0.02) 2.0 (0.03) 1.2 (0.02) 1.6 (0.03) 0.9 (0.02) 0.8 (0.02)

Chinese Taipei 1.3 (0.03) 1.0 (0.03) 1.0 (0.02) 0.9 (0.02) 1.3 (0.02) 1.1 (0.02) 1.0 (0.03)

Cyprus 1.9 (0.03) 1.1 (0.03) 2.1 (0.03) 1.3 (0.03) 1.7 (0.03) 1.2 (0.02) 0.6 (0.02)

England 2.0 (0.04) 1.5 (0.04) 2.1 (0.04) 1.0 (0.03) 1.9 (0.03) 1.0 (0.03) 1.0 (0.03)

Hong Kong, SAR 1.9 (0.03) 1.2 (0.03) 1.2 (0.03) 0.9 (0.02) 1.1 (0.02) 1.0 (0.02) 0.9 (0.03)

Hungary 1.9 (0.03) 1.2 (0.03) 2.2 (0.03) 1.3 (0.03) 1.7 (0.03) 1.0 (0.02) 0.4 (0.02)

Iran, Islamic Rep. of 1.1 (0.04) 0.3 (0.03) 1.2 (0.05) 1.6 (0.05) 1.4 (0.04) 1.3 (0.04) 0.2 (0.02)

Italy 1.4 (0.03) 0.8 (0.02) 1.9 (0.03) 1.3 (0.03) 1.6 (0.02) 0.9 (0.02) 0.4 (0.02)

Japan 2.0 (0.03) 0.9 (0.02) 1.9 (0.03) 0.8 (0.02) 1.3 (0.02) 0.8 (0.02) 0.4 (0.01)

Latvia 2.0 (0.04) 0.9 (0.03) 2.6 (0.04) 1.7 (0.04) 1.5 (0.03) 1.1 (0.03) 0.5 (0.03)

Lithuania 1.7 (0.04) 1.1 (0.03) 2.7 (0.03) 1.8 (0.04) 1.2 (0.03) 1.1 (0.02) 0.5 (0.02)

Moldova, Rep. of 1.6 (0.04) r 0.6 (0.03) 1.8 (0.05) 1.9 (0.05) 1.2 (0.03) 1.2 (0.03) r 0.4 (0.03)

Morocco r 1.0 (0.05) r 0.8 (0.05) r 1.2 (0.05) r 1.3 (0.04) r 1.2 (0.04) r 1.1 (0.05) r 0.8 (0.04)

Netherlands 1.6 (0.04) 1.2 (0.03) 2.4 (0.05) 0.9 (0.03) 1.7 (0.04) 0.8 (0.03) 0.8 (0.04)

New Zealand 1.9 (0.03) 1.1 (0.03) 1.8 (0.03) 1.3 (0.03) 1.6 (0.03) 1.3 (0.03) 1.0 (0.02)

Norway (T3 (0.0ᴀ

휀휀怀懐Y堂

1New Ze�land 1.9 WĀ 0.6 ਀ ਀ 1.70 (0.02 0.
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and England, where less than ten percent of students were at the high 
level of the index. 

In general, fourth-grade students reported being given less 
mathematics homework than did students at the eighth grade. Eighteen 
percent of fourth-grade students, on average, were at the high level 
of the index, 56 percent at the middle level, and 26 percent at the low 
level. Singapore was the country with the highest percentage of stu-
dents in the high category—40 percent. Despite this, across countries, 
fourth-grade students in the medium category had the highest average 
mathematics achievement. This pattern suggests that, compared with 
their higher-achieving counterparts, the lower-performing students 
may be assigned more homework as a remedial strategy in an effort to 
keep up academically.

To provide a fuller picture of how students spend their out-
of-school time on a school day, Exhibit 4.8 gives students' reports on 
how they spend their daily leisure time. The two most popular activi-
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• Mathematics is not one of my strengths;


• I learn things quickly in mathematics.

Students who agreed a little or agreed a lot with all four state-
ments, on average, were assigned to the high level of the index, while 
students who disagreed a little or disagreed a lot with all four, on 
average, were assigned to the low level. The medium level includes all 
other possible combinations of responses. The percentages of students 
at each level of this index, and their average mathematics achievement, 
are presented in Exhibit 4.9 for both eighth and fourth grades. 

On average, internationally, 40 percent of the eighth-grade stu-
dents had high self-confidence in learning mathematics. The percent-
ages ranged from a high of 59 percent in Israel to a low of 17 percent 
in Japan. Although there was a clear positive association between self-
confidence in learning mathematics and mathematics achievement, 
internationally and in every country, at the country level the relation-
ship was more complex. It is noteworthy that the four countries with 
lowest percentages of students in the high self-confidence category 
– Chinese Taipei, Hong Kong SAR, Japan, and Korea – all had high 
average mathematics achievement. Since all of these are Asian Pacific 
countries, they may share cultural traditions that encourage modest 
self-confidence.

At fourth grade, on average, internationally, 55 percent of stu-
dents were at the high level of the self-confidence in learning math-
ematics index, compared with 33 percent at the medium and just 
11 percent at the low. The countries with the greatest percentages 
included Slovenia, and Cyprus, each with 70 percent or more. Coun-
tries with relatively lower percentages included Japan and the Philip-
pines, each with less than 40 percent at the high level. Again, there was 
a positive relationship, on average, between self-confidence in learning 
mathematics and mathematics achievement.

* The response categories for this statement were reversed in constructing the index.
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What Value Do Students Place on Mathematics?

Students' motivation to learn mathematics can be affected by whether 
they find the subject enjoyable, place value on the subject, and think 
it is important for success in school and for future career aspirations. 
In addition, developing such positive attitudes towards mathematics 
among students is an important goal of mathematics education in many 
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Armenia 45 (1.2) ' ' ' ' 28 (0.8) ' ' ' ' 28 (1.1) ' ' ' '
Australia 18 (1.2) 13 (0.7) h 39 (1.0) 52 (0.6) i 42 (1.4) 35 (0.9) h

Bahrain 40 (0.9) ' ' ' ' 33 (0.9) ' ' ' ' 26 (1.0) ' ' ' '
Belgium (Flemish) 20 (0.9) 14 (0.6) h 14 (1.0) h 37 (0.9) 37 (0.8) 41 (1.2) i 43 (1.3) 49 (1.0) i 45 (1.3)
�!%$(� � 65 (1.0) ' ' ' ' 22 (0.8) ' ' ' ' 14 (0.7) ' ' ' '
�&���#�� 22 (1.1) 21 (1.4) 39 (1.1) 35 (1.2) h 38 (1.5) 44 (2.1) i

����� 34 (1.1) 30 (1.1) h ' ' 37 (0.7) 45 (0.7) i ' ' 30 (1.2) 26 (1.0) h ' '
��� �$�����"�� 13 (0.6) 16 (0.7) i ' ' 29 (1.0) 42 (0.7) i ' ' 58 (1.4) 42 (1.0) h ' '
�)"#&$ 36 (0.8) 38 (1.2) 38 (1.1) 34 (0.9) 46 (1.0) i 45 (0.8) i 30 (0.7) 17 (1.0) h 17 (0.9) h

	�)"% 61 (1.0) ' ' ' ' 27 (0.8) ' ' ' ' 12 (0.6) ' ' ' '
	$%! �� 14 (0.7) ' ' ' ' 39 (0.8) ' ' ' ' 48 (1.0) ' ' ' '
��� � 53 (1.2) ' ' ' ' 30 (0.8) ' ' ' ' 16 (0.9) ' ' ' '
�! ���! ������ 15 (0.7) 19 (0.7) i 15 (0.8) 45 (1.0) 50 (0.8) i 50 (1.1) i 41 (1.1) 31 (1.1) h 35 (1.3) h

�& ��#) 17 (0.9) 8 (0.5) h 8 (0.7) h 36 (0.9) 30 (1.1) h 31 (1.2) h 47 (1.2) 62 (1.2) i 61 (1.3) i


 �! �$�� 21 (0.9) 25 (1.4) i ' ' 62 (0.9) 67 (1.2) i ' ' 17 (0.9) 7 (0.6) h ' '
Iran, Islamic Rep. of 58 (1.0) 50 (0.9) h 39 (1.2) h 26 (0.8) 40 (0.9) i 43 (1.2) i 16 (0.7) 11 (0.6) h 18 (1.1)
Israel 27 (1.1) 31 (1.4) i 34 (0.8) 42 (0.9) i 39 (1.1) 28 (1.4) h

Italy 16 (0.8) 21 (0.9) i 43 (1.2) 45 (1.1 1 (1.2) 34 (1.3) h

Japan 9 (0.6) 6 (0.4) h 5 (0.3) h 30 (0.8) 33 (1.0) i 41 (1.3) i 61 (1.1) 61 (1.1) 54 (1.5) h

Jordan 50 (1.3) 46 (1.2) h ' ' 31 (1.0) 37 (0.8) i ' ' 19 (1.0) 18 (0.9) '
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