
�e advanced mathematics that is the focus of this report is learned 
only through sustained study throughout the years of schooling; and it 
is the school context, including the curriculum, school and classroom 
resources, and instruction in the classroom that is the main object of 
study by TIMSS. Nonetheless, previous IEA studies of mathematics 
achievement1 have shown that student achievement is related to home 
environment among students at fourth and eighth grades, and that 
students from advantaged homes have higher achievement than their 
less advantaged classmates. As evidenced by the TIMSS Advanced 
Mathematics Coverage Index presented in earlier chapters, the students 
taking the advanced mathematics courses assessed by TIMSS Advanced 
are clearly a select group in every country, and presumably among 
the most able students of their age cohort. Even in such a select 
group, however, it is likely that a positive relationship between home 
environment and mathematics achievement exists. Since information 
on such factors can be very important in interpreting the achievement 
results, this chapter summarizes students’ reports on aspects of their 
home environments, how they spend their out of school time, computer 
use, preparation for examinations, attitudes toward mathematics, and 
expectations for further study. 

1	 For	example,	for	results	from	TIMSS	2007,	see	Mullis,	I.V.S.,	Martin,	M.O.,	&	Foy,	P.	(2008).	TIMSS 2007 international mathematics 
report: Findings from IEA’s Trends in International Mathematics and Science Report at the fourth and eighth grades.	Chestnut	Hill,	MA:	
TIMSS	&	PIRLS	International	Study	Center,	Boston	College.

Chapter 4
Mathematics Students’ 
Backgrounds and Attitudes 
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Home Environments Supportive of Advanced  
Mathematics Achievement

Successive cycles of TIMSS and PIRLS have shown that students from 
homes well-endowed with literacy resources have higher achievement in 
mathematics, science, and reading than students from less advantaged 
homes. Exhibit 4.1, which presents students’ reports about the number 
of books in their homes, shows that this is true of students taking 
advanced mathematics in their �nal year of secondary school also. �e 
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Country

More than 200 Books 101–200 Books 26–100 Books

2008  
Percent of 
Students

Average  
Achievement

Difference  
in Percent  
from 1995

2008  
Percent of 
Students

Average  
Achievement

Difference  
in Percent  
from 1995

2008  
Percent of 
Students

Average  
Achievement

Difference  
in Percent  
from 1995

Armenia 30 (2.1) 444 (5.1) ◊ ◊ 22 (1.9) 462 (8.3) ◊ ◊ 27 (1.9) 426 (6.9) ◊ ◊

Iran, Islamic Rep. of 19 (1.4) 528 (10.8) ◊ ◊ 14 (1.0) 500 (10.5) ◊ ◊ 28 (1.1) 499 (6.1) ◊ ◊

Italy 33 (2.1) 475 (7.1) 3 (3.5) 18 (1.2) 460 (9.4) –7 (3.8) 27 (1.3) 438 (7.8) –4 (3.3)

Lebanon 11 (0.7) 566 (5.2) ◊ ◊ 12 (0.8) 559 (5.4) ◊ ◊ 31 (1.2) 548 (3.7) ◊ ◊

Netherlands 36 (1.9) 556 (2.9) ◊ ◊ 21 (1.0) 555 (4.1) ◊ ◊ 26 (1.4) 549 (3.2) ◊ ◊

Norway 52 (1.6) 454 (4.8) ◊ ◊ 21 (1.1) 438 (5.5) ◊ ◊ 16 (1.0) 424 (5.9) ◊ ◊

Philippines 6 (0.8) 387 (17.3) ◊ ◊ 12 (0.7) 377 (10.9) ◊ ◊ 38 (1.3) 371 (5.3) ◊ ◊

Russian Federation 38 (1.5) 575 (6.5) –8 (2.6) i 31 (1.0) 561 (8.5) –2 (2.0) 25 (1.1) 548 (8.9) 6 (2.0) h

Slovenia 21 (1.3) 467 (7.7) –9 (2.5) i 25 (0.9) 461 (6.4) –6 (2.3) i 38 (1.2) 456 (4.5) 5 (2.8) h

Sweden 50 (1.6) 439 (5.7) –8 (2.5) i 19 (0.9) 410 (7.9) –4 (1.9) i 19 (1.1) 379 (7.0) 5 (1.6) h

Country

11–25 Books 0–10 Books

2008  
Percent of 
Students

Average  
Achievement

Difference  
in Percent  
from 1995

2008  
Percent of 
Students

Average  
Achievement

Difference  
in Percent  
from 1995

Armenia 13 (1.3) 418 (10.0) ◊ ◊ 7 (1.2) 376 (14.4) ◊ ◊

Iran, Islamic Rep. of 26 (1.2) 486 (6.1) ◊ ◊ 13 (1.1) 465 (8.1) ◊ ◊

Italy 16 (1.1) 420 (10.6) 2 (2.6) 7 (0.8) 400 (15.7) 5 (1.0) h

Lebanon 26 (0.9) 542 (4.6) ◊ ◊ 20 (1.0) 523 (3.8) ◊ ◊

Netherlands 12 (0.9) 552 (3.8) ◊ ◊ 5 (0.6) 544 (8.2) ◊ ◊

Norway 7 (0.8) 387 (16.3) ◊ ◊ 4 (0.5) 406 (14.7) ◊ ◊

Philippines 31 (1.0) 336 (6.6) ◊ ◊ 13 (1.0) 323 (9.2) ◊ ◊

Russian Federation 6 (0.6) 525 (11.3) 3 (0.8) h 1 (0.2) ~ ~ 0 (0.3)

Slovenia 14 (0.9) 448 (7.0) 8 (1.2)〳㘖ᔠ呭ਨሴ㐱⸷㘷㜠㐰㌰ѮȨ〳㘖⥔樊〮㘊〮㘊〮㘊〮㘊〮㘊〮㘊〮㘊〮㘊〮㙪⸰㌴�渂⠰㌶ᘩ呪ਰ⸶ਰ⸮㘊〮㘝ᰛᐙ⥔樊㐮㈸㔠〠呤ਨᜩ呪⸳㜳㘷⸵㘲㘠呭਼〰う㹔樊⽔ㅟ㌠ㄠ呦ė᰷洊㰰〰䘾呪ਯ吱弳‱⁔昊 ᨔᴚᬚᤀ Ḁᴚḛᐙ ᰀᴜᬔᤀ ሀᴞᬓᤀ
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Exhibit 4.2: Students Speak Language of the Test at Home with Trends

Country

Always or Almost Always Sometimes Never

2008  
Percent of 
Students

Average  
Achievement

Difference  
in Percent  
from 1995

2008  
Percent of 
Students

Average  
Achievement

Difference  
in Percent  
from 1995

2008  
Percent of 
Students

Average  
Achievement

Difference  
in Percent  
from 1995

Armenia 97 (0.9) 436 (3.7) ◊ ◊ 2 (0.9) ~ ~ ◊ ◊ 1 (0.2) ~ ~ ◊ ◊

Iran, Islamic Rep. of 80 (2.3) 498 (7.1) ◊ ◊ 10 (1.4) 473 (12.7) ◊ ◊ 9 (1.4) 509 (12.1) ◊ ◊

Italy 99 (0.2) 449 (7.2) 2 (0.8) h 1 (0.2) ~ ~ –3 (0.8) i 0 (0.1) ~ ~ 0 (0.2)

Lebanon 10 (0.8) 547 (5.7) ◊ ◊ 66 (1.4) 549 (2.7) ◊ ◊ 24 (1.3) 534 (4.1) ◊ ◊

Netherlands 96 (0.6) 553 (2.7) ◊ ◊ 3 (0.4) 532 (8.9) ◊ ◊ 1 (0.3) ~ ~ ◊ ◊

Norway 94 (0.5) 442 (5.1) ◊ ◊ 5 (0.5) 411 (13.9) ◊ ◊ 1 (0.3) ~ ~ ◊ ◊

Philippines 15 (1.0) 371 (10.0) ◊ ◊ 81 (1.1) 350 (5.4) ◊ ◊ 4 (0.3) 402 (11.4) ◊ ◊

Russian Federation 97 (0.8) 562 (7.3) –3 (0.8) i 3 (0.6) 527 (14.7) 2 (0.6) h 1 (0.3) ~ ~ 0 (0.4)

Slovenia 97 (0.4) 460 (4.3) 0 (0.6) 2 (0.4) ~ ~ 0 (0.5) 1 (0.2) ~ ~ 0 (0.3) A
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achievement was higher for these students than for the 81 percent that 
reported sometimes speaking English.

Related to the issue of the language spoken in the home in many 
countries is whether students and their parents were native to their 
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Exhibit 4.4: Time in Hours Mathematics Students Spend on Various Activities Outside 
of School on a Normal School Day

Country Doing 
Schoolwork

Taking Part in  
Organized 
Activities

Using a Computer  
for Things Other  
than Schoolwork

Spending Time  
with Friends

Working at  
a Paid Job

Watching Movies  
or TV

Armenia 1.9 (0.06) r 1.0 r r r538581.95034� r538565.94234� rrr
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on schoolwork (outside of school). Spending time with friends, using 
a computer, and watching movies or TV were popular pastimes in all 
countries, whereas working at a paid job was less common.

Exhibit 4.5 presents more detailed information on the amount 
of time advanced mathematics students spent using a computer each 
day. It is clear from these reports that students in all countries except 
Armenia and Iran were frequent computer users, with 30–50 percent 
of students spending more than 2 hours using a computer each day. 
Computer usage in Armenia and Iran was relatively less, and in these 
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or a friend’s home. In line with the previous exhibit, computer usage, 
whether at home, in school, or elsewhere, was lowest among students 
in Iran. 

Because of the immense potential of the computer as an 
educational tool, TIMSS asked the advanced mathematics students 
about the ways they used computers in doing their schoolwork. As 
shown in Exhibit 4.7, computer usage for schoolwork was widespread 
in all countries, with researching information from the Internet the 
most popular activity, followed by word processing, and analyzing and 
processing data. In the Netherlands, Norway, the Russian Federation, 
Slovenia, and Sweden, more than 90 percent of the advanced 
mathematics students reported using computers for researching 
information on the Internet and for word processing.

Despite the reported widespread use of computers for schoolwork, 
the advanced mathematics students reported relatively little computer 
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Working with a Mathematics Tutor and Preparing for  
Mathematics Tests

As described in Chapter  1, in almost all of the 10 countries 
participating in TIMSS Advanced , mathematics students write 
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Exhibit 4.9: Frequency of Working with Mathematics Tutor

Country
More than Once a Week About Once a Week About Once a Month

Percent  
of Students

Average 
Achievement

Percent  
of Students

Average 
Achievement

Percent  
of Students

Average 
Achievement

Armenia 36 (1.9) 469 (5.9) 5 (1.1) 450 (31.5) 1 (0.2) ~ ~

Iran, Islamic Rep. of 8 (1.1) 483 (15.9) 8 (0.8) 494 (13.4) 1 (0.3) ~ ~

Italy

~1034)
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Perhaps not surprisingly, students in all countries considered 
having a positive orientation toward mathematics to be important 
in choosing to study advanced mathematics. In every country, the 
majority of students (ranging from 56 in Italy to 95 in Lebanon) 
considered a positive orientation to be important or very important 
to their decision. Across the participating countries, students who 
considered a positive orientation to be important for choosing to 
study mathematics had higher average mathematics achievement than 
students who thought it less important.

Having mathematics teachers who are good mentors and role 
models and being exposed to good teaching are obvious positive 
sources of in¾uence on the decision to study advanced mathematics. 
Exhibit 4.12 presents students’ responses to two statements about good 
teachers and teaching as reasons for studying advanced mathematics:

 ▶ Advanced mathematics has good teachers.

 ▶ I like the way advanced mathematics is taught in my school.

Again, students were asked to indicate the degree of importance of each 
one in deciding to study advanced mathematics. As in the previous 
exhibit, students were assigned to one of four categories of the good 
teaching factor—very important, important, unimportant, and very 
unimportant—according to their average response based on a 4-point 
Likert scale. Exhibit 4.12 shows the percentage of students in each of the 
four categories for each country, together with the average mathematics 
achievement for each category. Countries are ranked by the percentage 
of students in the “very important” category.

Although, in general, a large majority of students in all countries 
were in agreement that good teaching was an important reason to 
study advanced mathematics, there was a wide range in the degree of 
emphasis across countries, ranging from Armenia, where 60 percent 
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In general, students considered advice from others to be a relatively 
less important reason for studying advanced mathematics than having 
a positive orientation or good teaching, with the majority of students in 
all countries except Armenia and the Philippines indicating that advice 
from others was unimportant or very unimportant. In Italy, Slovenia, 
Sweden, and the Netherlands, more than 80 percent of students were 
in these categories. Furthermore, it appears that the less able students 
were more likely to rely on advice from others in deciding to study 
advanced mathematics, as in every country, the students with the 
highest achievement were those reporting that advice from others was 
very unimportant. 

Areas of Future Study for Students of Advanced Mathematics

A solid grounding in mathematics is a prerequisite for future study 
in mathematics and engineering, as well as branches of many other 
disciplines such as science, computer and information science, 
business, and the health and social sciences. Students’ reports of the 
areas in which they intended to pursue further study are summarized 
in Exhibit 4.14. Almost all (96 or more) advanced mathematics 
students in the participating countries, with the exception of Italy 
(86), indicated that they planned to continue their education a¼er 
�nishing secondary school. 

It is clear from Exhibit 4.14 that students who studied advanced 
mathematics in secondary school planned to study a variety of subjects 
in their post-secondary careers. Engineering was the most popular 
choice, with more students choosing it than any other in half of the 10 
countries—Iran, Lebanon, the Netherlands, Norway, and Sweden. In 
addition, 20 percent or more of the students in Italy, the Philippines, 
and the Russian Federation chose engineering for their future area of 
study. A¼er engineering, business was the next most popular choice, 
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Exhibit 4.14: 
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with more than 20 percent of students in Armenia, the Philippines, and 
the Russian Federation choosing this option. Relatively few students 
in any country (less than 20 percent) chose science, computer and 
information science, or mathematics as their area of future study; only 
the Philippines had more than 20 percent choosing health science, and 
only Slovenia more than 20 percent choosing social science. More than 
20 percent of students in Armenia (31) and Italy (25) chose a �eld of 
study other than those listed above. 

To provide a more detailed perspective on the subject areas that 
advanced mathematics students planned to study a¼er secondary school, 
Exhibit 4.15 presents the percentage of females choosing each subject 
area for each country and the percentage of males. If there were no 
di±erences in gender preferences, the percentages for females and males 
in a subject area for a country would be the same (and would be equal 
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