Chapter 5

TEACHERS AND INSTRUCTION

Teachers and the instructional approaches they use are fundamental in buildir
students’ mathematical understanding. Primary among their many duties anc
responsibilities, teachers structure and guide the pace of individual, small-groug
and whole-class work to present new material, engage students in mathemati
tasks, and help deepen students’ grasp of the mathematics being studied. Teac
may help students use technology and tools to investigate mathematical ide

analyze students’ work for misconceptions, and promote positive attitudes towar

mathematics. They also may assign homework and conduct informal as well g
formal assessments to monitor progress in student learning, make ongoing instructid
decisions, and evaluate achievement outcomes.

Effective teaching is a complex endeavor requiring knowledge about the subije
matter of mathematics and the ways students learn, as well as familiarity with a var
of pedagogical approaches in mathematics. It can be fostered through institutio
support and adequate resources. Teachers also can support each other in plan
instructional strategies, devising real-world applications of mathematical concept
and developing sequences that move students from concrete tasks to the ability
think for themselves and explore mathematical theories.

TIMSS administered a background questionnaire to teachers to gather informat
about their backgrounds and training, and how they think about mathematics. T
guestionnaire also asked about how they spend their school-related time and
instructional approaches they use in their classrooms. Information was collecte
about the materials used in instruction, the activities students do in class, the

of calculators and computers in mathematics lessons, and the role of homework.

This chapter presents the results of teachers’ responses to some of these quest
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Because the sampling for the teacher questionnaires was based on participating

students, the responses to the mathematics teacher questionnaire do not necess
represent all of the fourth-grade mathematics teachers in each of the TIMSS countr
Rather, they represent teachers of the representative samples of students asse
It is important to note that in this report, the student is always the unit of analysi
even when information from the teachers’ questionnaires is being reported. Usir
the student as the unit of analysis makes it possible to describe the instruction rece
by representative samples of students. Although this approach may provide
different perspective from that obtained by simply collecting information from
teachers, it is consistent with the TIMSS goals of providing information about th
educational contexts and performance of students.
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In the primary grades, students generally are taught both mathematics and science
by a single classroom teacher who provides instruction in all subjects. Accordingly,
the international version of the teacher questionnaire for the primary grades was
prepared as a single document asking about demographic information and instruction
in both mathematics and science. However, in some countries, a portion or even all
of the students are taught mathematics and science by different teachers, and it was
difficult to make provisions for both teachers to complete the questionnaire. Also,
because countries were required to sample two classes (from adjacent grades), it was
possible for an individual to be the mathematics and/or science teacher of both the
upper- and lower-grade classes. In order to keep the response burden for teachers to
a minimum, no teacher was asked to respond to more than one questionnaire, even
where that teacher taught mathematics and/or science to more than one of the sampled
classes. These situations, together with the fact that teachers sometimes did not
complete the questionnaire assigned to them, meant that each country had some
percentage of students for whom no teacher questionnaire information was available.
The tables in this chapter contain special notation regarding the availability of
teacher responses. For a country where teacher responses were available for 70% to
84% of the students, an “r’ is included next to the data for that country. When
teacher responses were available for 50% to 69% of the students, an “s” is included
next to the data for that country. When teacher responses were available for less than
50% of the students, an “X” replaces the data.

WHO DELIVERS MATHEMATICS INSTRUCTION?

This section provides information about the mathematics teaching force in each of
the participating countries, in terms of certification, degrees, age, gender, and years
of teaching experience.

Table 5.1 summarizes information gathered from each country about the requirements
for the certification held by the majority of the third- and fourth-grade teachers. In
some countries, the type of education required for qualification includes a university
degree. In other countries, study at a teacher training institution is required, or even
both a university degree and study at a teacher training institution. The number of
years of post-secondary education required for a teaching qualification ranged from
two years in Iran, Hong Kong, and Singapore to as much as six years in Canada,
although many countries reported three or four years. All of the countries except
Greece and Kuwait reported that teaching practice was required. A large number of
countries reported that an evaluation or examination was required for certification.
The countries not having such a requirement were Canada, Greece, Iran, Israel,
Korea, Portugal, and the United States.

Table 5.2 summarizes teachers’ reports on their age and gender. If a constant supply
of teachers were entering the teaching force, devoting their careers to the classroom,
and then retiring, one might expect approximately equal percentages of students taught
by teachers in their 20s, 30s, 40s, and 50s. However, this does not appear to hold for
most countries. In most countries, the majority of the fourth-grade students were taught



CHAPTER 5

Requirements for Certification Held by the Majority of Lower- and Upper-
Grade (Third and Fourth Grade*) Teachers !

Ye'\g#g] ck))feFr’g;t— Teaching or g\ a1yation or
Country Type of Education Required for Qualification SEech?gggz Efggﬁg%ece Eéa;mir]atign
Required Required e

Australia University or Teacher Training Institution 3-4 yes yes
Austria Teacher Training Institution 3 yes yes
Canada University 4-6 yes no
Cyprus Teacher Training Institution 3 yes yes
Czech Republic University 4 yes yes

2 England University or Higher Education Institution 3-5 yes yes

® Greece Post-Secondary Non-University Teacher Training Institution 4 no no
Hong Kong Teacher Training Institution 2o0r3 yes yes
Hungary Teacher Training Institution 3 yes yes
Iceland University 3 yes yes
Iran Teacher Training Institution 2 yes no
Ireland University College 3 yes yes
Israel Teacher Training Institution 3 yes no
Japan University 4 yes yes
Korea University 4 yes no
Kuwait University 4 no yes
Latvia Teacher Training Institution 3 yes yes
Netherlands Teacher Training Institution 34 yes yes
New Zealand Teacher Training Institution 3 yes yes
Norway Teacher Training Institution 35 yes yes
Portugal Teacher Training Institution 36 yes no
Scotland University or Teacher Training Institution 4 yes yes
Singapore Teacher Training Institution 2 yes yes
Slovenia University 4 yes yes
Thailand University or Teacher Training Institution 4 yes yes

’ United States University 4 ves no

*Third and fourth grades in most countries; see Table 2 for more information about the grades tested in each country.

Certification pertains to the majority (more than 50%) of teachers of lower- and upper-grade students in each country.

2England: The majority of teachers of primary schools students will have studied education and their specialist subject concurrently for 4 years (B. Ed.
with honors) or 3 years (B. Ed without honors). Some, however, will have studied their specialist subject for a degree (B. Sc. or B.A.) for 3 or 4 years
followed by a one-year post graduate course. All teachers who qualified since 1975 are graduates. Some teachers who qualified before this date hold
teachers' certificates but are not graduates.

3Greece: The vast majority of primary school teachers are Post-Secondary Non-University Teacher Training Institute graduates (last graduates 1990).
Only a small fraction of existing teachers are graduates of the newly founded University Education Departments (first graduates 1989).

“Netherlands: As of August 1984 a 4-year teacher training program integrating training for kindergarten and primary education is required. Before
August 1994, 3 years of teacher training were required for primary education.

SNorway: Until 1965 2 years of post-secondary education were required. Between 1965 and 1995 3 years were required.
As of 1996, new certified teachers are required to have completed 4 years of post-secondary education.

5Portugal: Until 1986 2 years of post-secondary education were required. As of 1986 3 years are required.

7United States: Certification requirements vary considerably according to state in the United States. Information in this table represents the most typical
requirements across states.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95. Information provided by TIMSS National Research Coordinators.
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Teachers' Reports on Their Age and Gender
Mathematics - Upper Grade (Fourth Grade*)

Percent of Students

Percent of Students Taught by Teachers Taught by Teachers

29 Years or 30 -39 40 - 49 50 Years

Country Under Years Years or Older A LD

Australia 21 (3.0 31(3.3) 36 (3.3) 12 (2.2) 65 (4.0) 35 (4.0)
Austria 10 (2.6) 29 (4.6) 47 (5.0) 15 (3.4) 78 (4.3) 22 (4.3)
Canada 8 (1.8) 22 (3.4) 44 (3.3) 26 (2.7) 80 (3.1) 20 (3.1)
Cyprus s 40 (5.8) 12 (3.1) 29 (5.1) 19 (4.4) s 69 (5.1) 31(5.1)
Czech Republic 13 (2.8) 23 (3.4) 20 (3.0) 45 (3.8) 94 (1.8) 6 (1.8)
England 16 (3.5) 19 (4.1) 49 (5.1) 16 (3.3) 75 (3.2) 25(3.2)
Greece 12 (2.8) 41 (4.3) 33 (4.1) 14 (2.9) 49 (4.6) 51 (4.6)
Hong Kong 34 (4.9) 25 (5.3) 18 (3.3) 23 (4.5) 66 (4.3) 34 (4.3)
Hungary 9 (2.4) 41 (4.6) 31 (4.0 19 (3.6) 91 (2.3) 9(2.3)
Iceland 11 (2.2) 35 (5.3) 44 (5.1) 11 (2.5) 83 (3.9) 17 (3.9)
Iran, Islamic Rep. 42 (4.2) 43 (4.5) 14 (2.8) 1(0.8) 54 (4.3) 46 (4.3)
Ireland 17 (3.3) 31 (4.1) 31 (4.5) 22 (4.1) 69 (3.9) 31 (3.9)
Israel s 13(4.8) 40 (7.6) 35(7.3) 13 (4.2) s 98(2.1) 2(2.1)
Japan 12 (2.7) 40 (4.1) 38 (4.5) 11 (2.3) 61 (3.9) 39 (3.9)
Korea 22 (3.2) 29 (3.0) 33(3.9) 16 (2.8) 64 (3.8) 36 (3.8)
Kuwait r 33(4.5) 53 (5.0) 11 (3.0) 3(16) |r 5427 46 (2.7)
Latvia (LSS) 21 (4.3) 35 (4.4) 21 (4.1) 23 (4.0) 97 (1.4) 3(1.4)
Netherlands 17 (3.3) 29 (4.1) 40 (4.6) 14 (3.4) 35 (4.3) 65 (4.3)
New Zealand 21 (3.4) 28 (3.5) 37 (4.2) 14 (2.4) 68 (3.5) 32 (3.5)
Norway 6 (2.1) 15 (3.4) 44 (4.6) 35 (4.7) 78 (3.6) 22 (3.6)
Portugal 6 (2.3) 21 (3.5) 48 (4.2) 25 (3.8) 95 (1.9) 5 (1.9)
Scotland 19 (3.1) 21(3.6) 40 (4.6) 19 (3.4) 92 (2.1) 8 (2.1)
Singapore 34 (3.7) 16 (2.3) 33(3.6) 17 (2.5) 82 (3.2) 18 (3.2)
Slovenia 12 (3.1) 34 (4.9) 30 (4.5) 24 (4.6) 92 (2.6) 8 (2.6)
Thailand 4 (2.3) 50 (5.3) 35 (5.0) 11 (3.5) 55 (6.1) 45 (6.1)
United States 16 (2.8) 23 (2.7) 37 (4.3) 24 (4.0) 86 (2.5) 14 (2.5)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

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

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



CHAPTER

by teachers in their 30s or 40s. Very few countries seemed to have a comparatively
younger teaching force, but those that did included Iran and Kuwait, in particular.

In these two countries, 80% or more of the students had mathematics teachers in their
30s or younger. According to teachers’ reports, the teaching force in fourth-grade
mathematics also was comparatively older in a few countries. The TIMSS participants
where 65% or more of the fourth-grade students had mathematics teachers in their 40s
or older included the Czech Republic, England, and Norway.

In several countries, approximately equivalent percentages of fourth-grade students
were taught mathematics by male teachers and female teachers, including Greece,
Iran, Kuwait, and Thailand. However, in most countries the teaching force wa
predominantly female. Ninety percent or more of the fourth-grade students had
female mathematics teachers in the Czech Republic, Hungary, Israel, Latvia (LS$),
Portugal, Scotland, and Slovenia. In contrast, 65% of the students had male teachers
in the Netherlands.

As might be expected from the differences in teachers’ ages from country to country,
the TIMSS data indicate differences in teachers’ longevity across countries (se
Table 5.3). The countries with younger teaching forces tended to have more students
taught by less experienced teachers. At least half the fourth-grade students in Cypius,
Iceland, Iran, and Kuwait had mathematics teachers with 10 years or less of experience.
In contrast, at least half the students in the Czech Republic and Portugal had
mathematics teachers with more than 20 years of experience.

The relationship between years of teaching experience and mathematics achievement
was not consistent across countries. In more than half the countries, there wgs
essentially no difference in students’ performance in relation to years of teaching
experience. In about one-fourth of the countries, the fourth-grade students with the
most experienced teachers (more than 20 years) had higher mathematics achievement
than did those with less experienced teachers (five years or less). This may reflect
the practice of giving teachers with more seniority the more advanced classes.
However, in Hong Kong and Singapore, the pattern of higher student performance
for the more experienced teachers was reversed. For the remaining countries|,
there were inconsistent patterns of performance differences in relation to years of
teaching experience.
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Teachers' Reports on Their Years of Teaching Experience
Mathematics - Upper Grade (Fourth Grade*)

6-10 Years

11-20 Years

Years

More than 20

Country Mean Mean Mean Mean
Studente. | Achieve- | (TS | Achieve- | TGRS Achieve- | FGUETST | Achieve-
Australia 15(2.4) | 553(7.9) | 23(31) | 546(65) | 38(35) | 546(6.0) | 25(34) | 543(7.4)
Austria 1027 | 564(93) | 1133 | 566(7.2) 31(41) | 551(7.7) | 47(49) | 564(4.5)
Canada 11(1.8) | 507(10.6)| 18(29) | 537(84) | 24(28 | 533(54) | 47(35) | 536(55)
Cyprus 37(.5) | 501(7.0) | 13(40) | 505(10.7)| 11(27) | 498(128)| 39(56) | 515(8.1)
Czech Republic 16 (2.7) | 553(6.5) 8(23) | 54487) | 20028 | 570(7.1) | 55(41) | 5744.9)
England 19(35) | 504(6.8) | 14(34) | 513(11.2) | 34(44) | 513(7.6) | 33(44) | 521(7.5)
Greece 1125 | 493(17.9)| 22(33) | 495(6.2) | 31(41) | 492(7.4) | 36(4.0) | 500(7.7)
Hong Kong 26(4.4) | 598(9.4) | 14(30) | 597(8.5) 26(49) | 586(73) | 34(.1) | 579(7.9)
Hungary 8(26) | 550(15.1) | 12(29) | 538(12.3)| 42(47) | 547(4.9) | 38(47) | 554(6.4)
Iceland 23(43) | 470(32) | 24(61) | 471(65) 31(53) | 488(58) | 21(41) | 468(4.7)
Iran, Islamic Rep. 3341 | 416(97) | 19(39) | 427(72) | 40(46) | 435(7.4) 8(26) | 456(9.8)
Ireland 10(2.9) | 537(19.1) | 14(34) | 533(87) | 32(41) | 548(5.1) | 44(46) | 560(5.3)
Israel 18(5.1) | 535(9.2) | 13(5.0) | 510(142)| 35(72) | 532(5.9) | 34(7.5) | 538(7.5)
Japan 1128 | 589(7.5) | 1025 | 585(55) | 57(36) | 601(2.8) | 22(3.0) | 596(4.0)
Korea 12(2.6) | 608(7.4) | 23(3.4) | e611(42) | 2735 | 612(48 | 38(38) | 611(4.1)
Kuwait 30(46) | 397(67) | 35(5.1) | 397(51) | 28(45) | 411(3.9) 7(7) | 398(12.5)
Latvia (LSS) 13(34) | 509(132)| 18(36) | 514(9.0) | 33(47) | 523(82) | 36(48) | 537(8.9)
Netherlands 14(25) | 568(9.3) | 11(29) | 564(89) | 3939 | 582(42) | 36(48) | 581(6.6)
New Zealand 23(3.8) | 491(9.9) | 16(3.0) | 505(8.9) | 38(45) | 496(80) | 23(34) | 513(7.1)
Norway 1130) | 517(7.7) | 10B2) | 492(92) | 324.3) | 498(44) | 47(5.7) | 502(5.0)
Portugal 6(2.0) | 440(209)| 9(20) | 461(89) | 15(3.0) | 471(80) | 70(3.9) | 481(4.6)
Scotland 25(3.8) | 511(88) | 19(33) | 535(9.0) | 33(43) | 517(9.3) | 23(3.9) | 529(8.9)
Singapore 30(38) | 640(102)| 926 | 625(19.9) | 1427 | 637(17.3)| 48(@36) | 615(6.7)
Slovenia 10(2.7) | 553(12.0)| 14(35) | 553(9.3) | 32(49) | 549(6.1) | 44(49) | 550(5.2)
Thailand 25(4.4) | 463(83) | 16(42) | 503(14.9)| 39(53) | 482(7.6) | 19(39) | 522(10.8)
United States 21(2.9) | 537(55) | 18(3.0) | 557(6.4) | 29(24) | 556(6.0) | 32(3.0) | 546(5.8)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



WHAT ARE TEACHERS’ PERCEPTIONS ABOUT MATHEMATICS?

Figure 5.1 depicts the percentages of fourth-grade students whose mathemat
teachers reported certain beliefs about mathematics and the way mathematics sh
be taught. Teachers in many countries indicated a fairly practical view of mathemati
seeing it essentially as a way of modeling the real world. However, there wag
variation across countries in the amount of agreement with this view of the nature ¢
mathematics. In Thailand, nearly all students had teachers who agreed or stron
agreed that mathematics is primarily a formal way of representing the real worl
while in several countries (the Czech Republic, Slovenia, the Netherlands, Icelan
and Hungary), about 40% or fewer of the students had mathematics teachers wh
agreed with this view.

There also appeared to be nearly uniform agreement by teachers across count
about the inherent nature of mathematical abilities. In most countries, 80% or mo
of the students had teachers who agreed that some students have a natural taler
mathematics. However, again there was some variation. For example, only about 6
or so of the students in Korea and Hong Kong had teachers that agreed with this prer

Regarding perceptions about how to teach mathematics, teachers’ opinions varie
across countries on whether more individual practice during class is an effectiv
approach to help students having difficulty. At least 90% of the fourth-grade
students in Cyprus, Greece, Iran, Portugal, the Czech Republic, and Latvia (LS
had teachers who agreed or strongly agreed with this approach. Conversely, few
than 20% of the students in the United States and Norway had teachers who agr
that having students practice on their own was an effective approach.

There was nearly complete agreement by teachers across countries that more th
one representation should be used in teaching a mathematics topic. More than 9
of the fourth-grade students in every country had teachers who agreed with thig
approach. This instructional strategy is particularly useful in helping students with
different learning styles understand key ideas. Also, using data in different format
reinforces the idea of mathematics as a network of interconnected concepts an
procedures.

TIMSS also queried teachers about the cognitive demands of mathematics, askin
them to rate the importance of various skills for success in the discipline. Figure §
shows the percentages of students whose teachers rated each of four different s
as very important. Across the participating countries, the fewest students had teach
who believed that the ability to remember formulas and procedures was very importg
There was a range, however, with teachers of approximately 80% of the fourth-gra
students in Kuwait rating this ability as very important, compared with the teache
of 20% or fewer of the students in Portugal, Cyprus, Slovenia, and Austria.
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Percent of Students Whose Mathematics Teachers Agree or Strongly Agree
with Statements About the Nature of Mathematics and Mathematics Teaching
Upper Grade (Fourth Grade*)

Mathematics Is Primarily a Some Students Have a Natural

Formal Way of Representing the

Country Talent for Mathematics and Some
Real World

Thailand r : : : : | Czech Republic : : : :
Cyprus S ‘ ‘ ‘ ‘ 1 Cyprus S ‘ ‘ ‘ ‘ |
Kuwait r 1 Portugal 1
Iran, Islamic Rep. : : : : 1 Latvia (LSS) : : : : 1
Portugal ‘ ‘ ‘ ‘ 1 reland ‘ ‘ ‘ ‘ 1
Canada : : : Austria : : : : |
Singapore : : : Netherlands : : : : |
Australia r | Thailand |
United States r : : : | Hungary r : : : : |
Hong Kong 1 Kuwait r 1
Greece r ‘ ‘ ‘ | Greece ‘ ‘ ‘ —
Ireland ; ; ; 1 Canada ; ; ; ; 1
Latvia (LSS) : : : 1 Australia : : : : 1
Japan ‘ ‘ ‘ 1 New Zealand ‘ ‘ ‘ ‘ 1
Korea : : — Iran, Islamic Rep. : : : |
New Zealand ; ; ; 1 Slovenia ; ; ; ;l
Austria : : : 1 Singapore : : :
Norway 1 Japan ‘ ‘ ‘ 1
Czech Republic : ] Norway : : : 1
Slovenia — Iceland : : : ]
Netherlands United States r ; ; ; ]
Iceland Korea ‘ ‘ 1
Hungary r Hong Kong : : 1

0 20 40 60 80 100 0 20 40 60 80 100

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
Israel omitted from the questions about mathematics being a formal way of representing the real world and students having a natural talent for
mathematics; teacher response data available for <50% of students.

England and Scotland did not ask these questions. Hungary did not ask teachers their opinions about the effectiveness of more individual practice.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



Figure 5.1

Percent of Students Whose Mathematics Teachers Agree or Strongly Agree

CHAPTER

(Continued)

with Statements About the Nature of Mathematics and Mathematics Teaching
Upper Grade (Fourth Grade?*)

Country

If Students Are Having Difficulty,

an Effective Approach Is to Give
Them More Practice by
Themselves During Class

Country

More than One Representation
(Picture, Concrete Material,
Symbol, etc.) Should Be Used in
Teaching a Mathematics Topic

5

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Cyprus S : : : : Czech Republic : : : :
Greece | Israel
Iran, Islamic Rep. : : : : | Portugal : : : :
Portugal : : : : | Japan : : : :
Czech Republic 1 Canada
Latvia (LSS) ; ; ; ; 1 Latvia (LSS) ; ; ; ;
Hong Kong ‘ ‘ ‘ ‘ 1 United States ‘ ‘ ‘ ‘
Kuwait r | Australia
Netherlands : : : ‘ Austria ! ! ! !
Israel 5 : : : Iran, Islamic Rep. : : ‘ ‘
Thailand : : : Cyprus : : : :
Ireland : : : 1 celand : : : :
Austria : : 1 Singapore : : : :
Canada El Kuwait ‘ ‘ ‘ ‘
Australia Norway : : : :
Singapore E_IZI reland ; ; ; ; 1
New Zealand Hong Kong : : : : 1
Iceland New Zealand : : : : 1
Korea Slovenia : : : : 1
Japan Netherlands : : : : ]
Slovenia —— Greece ‘ ‘ ‘ ‘ ]
United States orea ‘ ‘ ‘ ‘ 1
Norway r—41 Thailand ‘ ‘ ‘ ‘ 1
0 20 40 60 80 100 |Hungary : : : : ]

60 80 100

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
Israel omitted from the questions about mathematics being a formal way of representing the real world and students having a natural talent for

mathematics; teacher response data available for <50% of students.
England and Scotland did not ask these questions. Hungary did not ask teachers their opinions about the effectiveness of more individual practice.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Figure 5.2

Percent of Students Whose Mathematics Teachers Think Particular Abilities

Are Very Important for Students' Success in Mathematics in School
Upper Grade (Fourth Grade?*)

Remember Formulas and

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

20 40 60 80 100

0 20 40

60

B EeeES Country Be Able to Think Creatively
Kuwait | Greece
Thailand : : : | Cyprus s : : : :
Iran, Islamic Rep. ] Hungary r
United States : : | Korea : : :
Hungary _‘_‘_I Netherlands ‘ ‘ ‘ 1
Iceland Japan ; ; ; |
Greece Portugal : : : |
Ireland Canada : : : |
Japan Slovenia |
Singapore ::l:ll ran, Islamic Rep. : : : |
Norway Eﬂ Norway ‘ ‘ =
Canada Australia : : : |
Netherlands — United States r : : :
Australia % Czech Republic ‘ ‘ ‘
Hong Kong New Zealand : : 1
Czech Republic Latvia (LSS) ; ; ]
Korea Thailand : : 1
Latvia (LSS) Hong Kong
Israel Singapore :::I
New Zealand — Kuwait | S—
Portugal Israel s Eﬂ
Cyprus ] Iceland
Slovenia I— Ireland E
Austria 1 Austria

80

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
England and Scotland did not ask these questions.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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SHERSA (Continued)

Percent of Students Whose Mathematics Teachers Think Particular Abilities
Are Very Important for Students' Success in Mathematics in School
Upper Grade (Fourth Grade*)

Be Able to Provide Reasons to

Understand How Mathematics Is

Country Used in the Real World Country Support Their Solutions
New Zealand : : : : | Greece : : : : |
Thailand | United States r |
Greece ‘ ‘ ‘ ‘ | New Zealand ‘ ‘ ‘ ‘ |
United States r : : : : | Cyprus s : : : : |
Portugal : : : : | ran, Islamic Rep. : : : : |
Canada : : : 5 Canada : : : =
Norwa : : : : 1 Thailand : : : ‘n
Cyprug S ‘ ‘ ‘ ‘ | Portugal ‘ ‘ ‘ ‘n
Hungar r ‘ ‘ ‘ ‘ | Netherlands ‘ ‘ ‘
AUS[gI'a/I'); : : : ‘I Japan : : : 1
Netherlands ; ; ; Slovenia ; ; ; |
:,elani : : : I| Norway : : — |
S.ong ong ‘ ‘ - :;l_?gapore ‘ ‘ —

ingapore . ‘ ‘ ‘ ungary r ‘ ‘ ‘
Iran, Islamic Rep. : : u| Australia : : —
Kuwait r ; ; al Iceland ; ; ; 1

] ]

Ilrelanld ‘ ‘ : ;elan;i ) ‘ ‘ ‘ :

srae . S ‘ ‘ srae . ‘ ‘
Slovenia 1 Czech Republic ‘ ‘
Austria ' Latvia (LSS) ——
Czech Republic :::I orea ; ; ]
Korea Kuwait r : : 1
.Japa.n Hong Kong ‘ ‘ 1
Latvia (LSS) Austria : —1

0 20 40 60 80 100 0 20 40 60 80 100

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
England and Scotland did not ask these questions.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



CHAPTEHR

5

Internationally, most mathematics teachers indicated that it was very important for
students to be able to think creatively, to understand how mathematics is used in the
real world, and to be able to provide reasons to support their solutions. However,
there was some variation across countries. Fewer than 40% of the fourth-grade
students in Ireland and Austria had teachers who felt it was very important to think
creatively, and fewer than 40% in Latvia (LSS) had teachers who felt it was very
important to understand how mathematics is used in the real world. In all countries
except Austria, the majority of students had teachers who felt it was very important
to be able to provide reasons to support mathematical solutions. Still, with the current
calls from business and industry for helping students improve their ability to apply
mathematics and solve practical problems in job-related situations, it seems rather
surprising that teachers do not place more importance on these three aspects of
mathematics.

How Do MATHEMATICS TEACHERS SPEND THEIR SCHOOL-RELATED TIME?

As shown in Table 5.4, teachers in most countries reported that mathematics classes
typically meet for three or four hours a week, on average. However, more than 5 hours
of weekly class time was reported for 50% or more of the fourth-grade students in
the Netherlands, Portugal, Singapore, and Thailand. The data reveal no clear pattern
among the number of in-class instructional hours and mathematics achievement
either across or between countries. Common sense and research both support the
idea that increased time on task can yield commensurate increases in achievement, yet
this time also can be spent outside of school on homework or in special tutoring. Further,
the time in class may not be used effectively. The ability to use straightforward analyses
such as these to disentangle complicated relationships also is made difficult by the
practice of providing additional in-school instruction for lower-performing students.

In many countries around the world, primary school classes are taught by a single
teacher who is responsible for teaching all subjects in the curriculum. As shown in
Figure 5.3, most students also were taught science by the same teachers who taught
them mathematics. However, this was not the case for all students in a number of
countries. In Hong Kong, Israel, and Kuwait, all or nearly all of the students had
different teachers for mathematics and science.

In addition to the time spent in class on mathematics instruction, teachers were asked
about the number of hours per week spent on selected school-related activities
outside the regular school day. Table 5.5 presents the results. For example, on average,
fourth-grade students in Australia had mathematics teachers who spent 1.2 hours
per week preparing or grading tests, and another 2.8 hours per week reading and
grading papers. Their teachers spent 2.9 hours per week on lesson planning and 1.5
hours combined on meetings with students and parents. They spent 1.4 hours on
professional reading and development and 4.3 hours on record-keeping and admin-
istrative tasks combined. Across countries, teachers reported that grading student
work and lesson planning were the most time consuming activities, often averaging
about five to six hours per week. In general, teachers also reported several hours per
week spent on keeping students’ records and other administrative tasks.
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Teachers' Reports on Average Number of Hours Mathematics Is Taught Weekly
to Their Mathematics Classes - Upper Grade (Fourth Grade*)

Les:ot:rf;n 2 2 Hours to < 3.5 3.5 Hours to < 5 5 Hours or More
Country Average
Hours
Percentof | pchicle [Percentof | \fiSl | Percentor |\ | PEGE™ | adhiove-
ment ment ment Students ment

Australia r 0(0.3) ~~ 24 (2.7) | 536 (7.0) 37(3.7) | 537(5.5) | 38(3.4) | 561(5.8) |r 4.2(0.06)
Austria 0 (0.0) ~~ 92 (2.4) | 562(3.6) 8(2.4) | 532(13.7)| 0(0.0) ~~ 3.4(0.02)
Canada 3(1.2) | 541(28.9) | 19(2.2) | 526 (5.1) 39(3.6) | 529(6.0) | 39(3.6) | 539(6.0) 4.4(0.09)
Cyprus s 0(0.0) ~~ 4 (2.5) | 497(25.8)| 88(5.3) | 507(3.9) 9 (4.9) | 503(39.2) [s 4.1(0.08)
Czech Republic 3(1.4) | 587 (11.3) 0 (0.3) ~~ 94 (2.0) | 566(3.5) 3(1.4) | 565(8.3) 3.7 (0.05)
England 002 | ~-~ 11 (2.8) | 508(10.9)| 48(4.8) | 513(5.9) | 41(5.0) | 518(6.0) 4.6 (0.10)
Greece - - - - - - - - - - - - - - - - - -
Hong Kong 6(2.0) | 591(13.4) | 11 (2.9) | 576(16.8)| 76(4.2) | 590(5.3) 7(2.3) | 586(12.6)| 3.8(0.10)
Hungary 00.0) | ~-~ 72 (4.4) | 549 (4.1) 25(4.2) | 548(9.1) 3(1.5) | 541(28.2)| 3.3(0.06)
Iceland 0 (0.1) ~~ 89 (3.4) | 476(3.1) 9(3.2) | 460(4.9) 2 (1.2) ~~ 3.2 (0.06)
Iran, Islamic Rep. - - - - - - - - - - - - - - - - - -
Ireland 6(1.9) | 538(20.2) | 19(3.4) | 544(7.0) 34 (4.5) | 549(5.3) | 41(4.8) | 557(6.9) 4.2 (0.11)
Israel X X X X X X X X X X X X X X X X X X
Japan 105 | ~-~ 6(2.2) | 595(4.2) 92(2.3) | 597(2.2) 2 (1.1) ~~ 3.7 (0.03)
Korea 0(0.0) | ~-~ 93 (2.0) | 612(2.3) 6(1.7) | 586(12.7)| 2(1.0) ~~ 2.9 (0.04)
Kuwait r1(1.0) ~~ 99 (1.0) | 401 (3.0) 0 (0.0) ~~ 0 (0.0) ~~ r 2.9(0.03)
Latvia (LSS) 0 (0.5) ~~ 82 (3.6) | 524 (5.3) 13(3.4) | 530(17.9)| 4 (1.3) | 501(24.6)| 3.5(0.05)
Netherlands 0(.0) | ~-~ 5(2.2) | 564(15.5)| 39(4.6) | 578(5.1) | 56(4.7) | 578(5.1) 4.7 (0.06)
New Zealand 7(2.2) | 502(11.4) | 34(4.1) | 496 (8.6) 45(4.2) | 505(6.0) | 14(3.1) | 503(11.0)| 3.6(0.09)
Norway 6(2.2) | 510(10.0) | 77 (3.6) | 501(3.6) 16 (2.8) | 501(9.1) 1(1.1) ~~ 3.0(0.07)
Portugal 0 (0.0) ~~ 8 (2.4) | 476(8.7) 10 (2.7) | 479(9.8) | 81(3.4) | 474(4.2) 5.7 (0.15)
Scotland r 2(0.9) ~~ 17 (3.3) | 509 (8.5) 39(4.7) | 518(7.3) | 42(4.9) | 529(8.4) |r 4.3(0.10)
Singapore 0 (0.0 ~~ 0 (0.0) ~~ 2 (1.2) ~~ 98 (1.2) | 624(5.3) 5.5(0.01)
Slovenia 108) | ~-~ 2 (1.3) ~~ 93(2.6) | 550(3.6) 5(2.2) | 569(13.2)| 3.8(0.05)
Thailand r 2(0.7) ~~ 4(15) | 447(18.2)| 38(5.2) 505(8.6) | 56 (5.7) | 485(8.3) |r 4.6(0.09)
United States r 12 (2.4) | 539(10.2) 9 (2.4) | 554(6.6) 33(3.6) | 557(5.8) | 46(4.1) | 542(4.8) |r 4.2(0.11)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

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

A dash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "X" indicates teacher response data available for <50% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Figure 5.3

Percent of Students Who Are Taught Both Mathematics and Science
by a Single Classroom Teacher * - Upper Grade (Fourth Grade*)

Austria
Greece Australia (97%) Cyprus (59%)
Iran, Islamic Rep. Canada (88%) Hong Kong (13%)
Ireland Czech Republic (82%) Hungry (47%)
Japan England (89%) Israel (24%)
Korea Iceland (89%) Kuwait (0%)
Netherlands New Zealand (91%) Latvia (LSS) (69%)
Portugal Norway (77%) Singapore (50%)
Scotland United States (94%) Thailand (67%)
Slovenia

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

*Based on information provided by schools. Teachers were classified as teaching: (1) mathematics, (2) science, or (3) both mathematics
and science to the sampled classes. Percentages reflect those students taught by category (3) teachers.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).
Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Average Number of Hours ' Students' Teachers Spend on Various School-
Related Activities Outside the Formal School Day During the School Week
Mathematics - Upper Grade (Fourth Grade*)

Meeting Profess-

with : ional ; -
Meeting h Keeping Adminis-
Students with Students' trative

Outside
Classroom  Farents _ Records Tasks

Time

Reading
Preparing and Planning

Country or Grading  Grading Lessons by
Tests Student Self
Work

Australia 1.2(0.1) 2.8(0.1) 29(0.1) |[r 0.7(0.2) 0.8(0.1) 1.4(0.1) 1.3(0.1) 3.0(0.1)
Austria 2.6(0.2) 4.0(0.1) 3.3(0.1) 0.3(0.0) 0.8(0.1) 1.5(0.1) 1.1(0.1) 1.5(0.1)
Canada 1.70.1) | 290.1) | 290.1) | 10(0.1) 06(0.00| 1101 | 1401 | 2402)
Cyprus s 22(0.1) s 26(0.1) |s 3.3(0.2) |s 0.3(0.2) |s 0.8(0.2) [s 1.4(0.2) [s 1.0(0.1) [s 1.6(0.2)
Czech Republic 2.7(0.1) 3.0(0.1) 3.4(0.1) 1.2(0.1) 0.5 (0.0) 1.8(0.1) 1.1(0.1) 1.0(0.1)
England r 1.0(0.1) 4.0(0.1) 3.4(0.1) 1.0(0.2) 0.8(0.1) 1.2(0.1) 1.5(0.1) 3.2(0.1)
Greece 25(0.1) 2.1(0.1) [r 1.9(0.1) |r 0.3(0.0) 0.9 (0.0) 19(0.1) [r 05(0.1) |r 1.1(0.2)
Hong Kong 2.7(0.2) 3.9(0.2) 1.9(0.1) 1.8(0.2) 0.6 (0.1) 0.8(0.1) 0.4 (0.0) 1.1(0.1)
Hungary 2.5(0.1) 2.6 (0.1) 3.5(0.1) 1.7 (0.1) 0.8 (0.0) 1.9(0.1) 0.8(0.1) 2.3(0.1)
Iceland 1.00.1) | 31(0.2)| 37(0.1)| 06(0.1) 07(0.1) | 1201 | 1301 23(0.2)
Iran, Islamic Rep. 2.2(0.1) 2.2(0.1) 2.0(0.1) 1.2(0.1) 1.3(0.1) 1.0(0.2) 1.7(0.1) 1.1(0.1)
Ireland 1.2(0.1) 2.1(0.2) 1.6(0.1) 0.3(0.0) 0.4 (0.0) 0.6 (0.1) 0.8(0.1) 1.0(0.1)
Israel s 31(0.3)|s 2.7(0.2) |s 3.3(0.2) |s 1.4(0.2) |s 1.1(0.1) X X X X s 2.0(0.2)
Japan 2.4(0.1) 3.0(0.1) 2.7(0.1) 1.3(0.1) 0.4 (0.0) 2.1(0.1) 1.7(0.1) 2.4(0.1)
Korea 150.1) | 2201 | 2101)| 1.4(0.1) 05(0.0) | 1501 | 1301 ]| 20(0.1)
Kuwait r 210.1) |r 1.6(0.1) |r 1.9(0.1) |s 03(.1) |r 0.7(0.1) |r 09(0.1) |r 1.2(0.1) |r 1.3(0.1)
Latvia (LSS) 2.0(0.1) 2.8(0.2) 2.8(0.2) 2.1(0.2) 1.0(0.1) 1.5(0.2) 1.0(0.2) 1.2(0.1)
Netherlands 1.5(0.1) 3.8(0.1) 2.6(0.1) 0.9 (0.1) 0.8 (0.0) 1.1(0.1) 0.9(0.1) 2.8(0.1)
New Zealand 1.3(0.1) 2.7(0.1) 3.1(0.1) 0.7 (0.1) 0.7 (0.0) 1.5(0.1) 1.7(0.1) 3.3(0.1)
Norway 1.3(0.1) 2.3(0.1) 3.8(0.2) 0.6 (0.0) 0.8(0.1) 0.7 (0.1) 0.8(0.1) 1.8(0.1)
Portugal 240.1) | 2701 2401 06(0.12) 0.7(0.0) | 1401 | 09(01)| 15(0.1)
Scotland r 08(0.1) |r 32(0.1)| 3301 | 0200 |r 040.00] 11(0.1)| 1101 | 25(0.1)
Singapore 3.2(0.1) 4.2 (0.1) 2.4(0.1) 2.3(0.1) 0.6 (0.0) 1.5(0.1) 1.2(0.1) 2.3(0.1)
Slovenia 2.3(0.1) 2.1(0.1) 3.7(0.2) 1.1(0.1) 1.3(0.1) 2.2(0.2) 0.8(0.1) 1.9(0.1)
Thailand r 25(0.2) |r 24(0.2) [r 2.8(0.2) [r 1.9(0.2) 1.7(0.2) [r 2.2(0.2) |[r 1.7(0.2) 2.0(0.2)
United States 2.2(0.1) 3.1(0.1) 2.5(0.1) 0.9 (0.1) 0.7 (0.0) 1.3(0.1) 1.4(0.1) 2.2(0.1)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.
1Average hours based on: No time = 0, Less than 1 hour = .5, 1-2 hours = 1.5; 3-4 hours = 3.5; More than 4 hours = 5.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).
Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "x" indicates teacher response data available for <50% students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Teachers' Reports on How Often They Meet with Other Teachers in
Their Subject Area to Discuss and Plan Curriculum or Teaching Approaches
Mathematics - Upper Grade (Fourth Grade*)

Percent of Students Taught by Teachers

Meeting Never or Meeting Monthly Meeting Once, .
Country Once/Twice a or Every Other Twice, or Three Meg‘/g?fg;; st
Year Month Times a Week
Australia 7 (1.8) 33(3.5) 50 (3.8) 10 (2.7)
Austria 19 (4.4) 23 (4.6) 36 (4.6) 22 (4.1)
Canada 32(3.6) 33(3.4) 29 (2.9) 7 (1.8)
Cyprus s 9 (2.7) 13 (4.3) 65 (5.4) 13 (4.2)
Czech Republic 5(1.7) 13 (2.5) 33 (4.0) 49 (4.5)
England 4 (1.6) 11 (3.1) 72 (4.4) 13(3.1)
Greece 32(3.9) 26 (3.3) 26 (3.7) 16 (3.3)
Hong Kong 66 (5.2) 23 (4.1) 9 (3.8) 1(1.0)
Hungary 3(2.0) 13 (3.0) 42 (4.9) 42 (4.6)
Iceland 16 (1.6) 15 (4.3) 67 (4.1) 2 (1.2)
Iran, Islamic Rep. 4 (1.5) 26 (4.3) 54 (4.9) 16 (3.2)
Ireland 46 (5.0) 42 (4.7) 7 (2.0 5 (1.5)
Israel s 8 (4.2) 36 (7.7) 47 (8.6) 9 (4.3)
Japan 5(1.7) 14 (3.0) 61 (4.2) 20 (3.9)
Korea 17 (3.0) 24 (3.5) 41 (4.2) 18 (3.2)
Kuwait r 4 (2.0) 2(1.1) 76 (4.4) 19 (4.3)
Latvia (LSS) 9 (2.8) 25 (3.9) 36 (4.9) 29 (4.3)
Netherlands 36 (4.4) 33 (4.4) 29 (3.8) 2 (1.5)
New Zealand 11 (2.7) 17 (3.2) 60 (4.3) 12 (2.6)
Norway 5(1.7) 7 (2.4) 80 (3.6) 8 (2.8)
Portugal 10 (2.6) 62 (4.4) 17 (3.4) 11 (2.8)
Scotland 9 (2.3) 37 (4.3) 40 (4.0) 14 (2.9)
Singapore 9(2.1) 68 (4.2) 21 (3.4) 3 (1.5)
Slovenia 4 (2.3) 33 (4.9) 31 (4.4) 32 (4.7)
Thailand r 54 (5.8) 29 (5.6) 16 (4.7) 1(0.5)
United States 19 (3.4) 20 (3.3) 50 (3.7) 11 (2.1)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

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

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Opportunities to meet with colleagues to plan curriculum or teaching approaches
enable teachers to expand their views of mathematics, their resources for teaching,

and their repertoire of teaching and learning skills. Table 5.6 contains teachers’ repprts
on how often they meet with other teachers in their subject area to discuss and plan
curriculum or teaching approaches. Teachers of the majority of the students reportéd
weekly or daily planning meetings in Australia, Austria, Cyprus, the Czech Republig,
England, Hungary, Iceland, Iran, Israel, Japan, Korea, Kuwait, Latvia (LSS), New|
Zealand, Norway, Scotland, Slovenia, and the United States. In the remaining
countries, however, most students had mathematics teachers who reported oply
limited opportunities to plan curriculum or teaching approaches with other teachers
(monthly or even yearly meetings).

How ARe MATHEMATICS CLASSES ORGANIZED?

Instructional organization can subsume many factors, including the diversity of the
students placed into classrooms, the availability of instructional resources, the typical
size of classes, and practices regarding in-class grouping. Often, how instruction|is
organized can influence the implemented curriculum and the opportunities of students.

Figure 5.4 presents teachers’ reports about several factors that might limit how they
teach their mathematics classes. The results are presented visually via pie graphs.
The percentage of students whose teachers reported that a particular factor limited
how they teach mathematics either “quite a lot” or “a great deal” also is shown next
to each graph. Since tracking or streaming is relatively rare in the primary grades, it
is perhaps not surprising that many teachers reported that the differing acade
abilities of their students limited how they teach mathematics. Eighty percent or mqgre
of the students in Greece, Hungary, Iceland, and Iran had mathematics teachers who
so reported. In general, fewer teachers reported that students with special needs or
disruptive students limited their mathematics instruction. However, 60% or more of
the students in Greece, Iran, and Portugal were in mathematics classes where instruction
was reportedly limited by students with special needs, and similar percentages of students
in Korea and Portugal were in classes where disruptive students limited instructign.

The availability of instructional resources also can affect the organization of instruction.
Except in Austria, the Netherlands, and Scotland, one-fourth or more of the studgnts
had teachers who reported shortages of equipment for use in demonstrations
other exercises. The majority of the students were in such classrooms in Cyprus,
Greece, Iran, Korea, Kuwait, Latvia (LSS), Portugal, Slovenia, and Thailand. In
Greece, Iran, Latvia (LSS), and Thailand, teachers also reported that the majority of
students were in situations where inadequate physical facilities limited their
mathematics teaching.

Teachers reported that high student/teacher ratios were a limiting instructional factor
for the majority of students in more than half of the countries. The exceptions were
Austria, Canada, the Czech Republic, Hungary, Japan, Latvia (LSS), the Netherlands,
Norway, Scotland, Thailand, and the United States. Even for these countries, however,
only the teachers in Austria and Latvia (LSS) reported that student/teachers ratios
affected instruction for fewer than 20% of the students.

5
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Teachers' Reports on What Factors Limit How They Teach Class
Mathematics - Upper Grade (Fourth Grade*)

Percent of Students Whose Teachers Report Each Factor Limiting How They Teach Class "Quite A Lot" or "A Great Deal"

Short f
Count Stugi?fgtrsemith Students with Disruptive Equ%rfri?:(f)or Inggequalte Stud Ht}?_h h
ountr : : : sica udent/Teacher

y A:&ﬂgeryslc Special Needs Students Dergggsg?glgrns Fagilities Ratio

Exercises
Australia 45 O r 27 O 38 O ' 31 0 24 O r 51 D
Austria 47 D 1 O 10 @ 7 @ 7 @ 15 @
Canada 47 D 28 O 46 D 31 O 26 O 46 D
Cyprus 77 G s Q 53 0 ® s O 35 O * e G
Czech Republic 64 O 22 Q 39 O 48 D 28 O 38 O
Greece 81 0 " %o D 44 O " es O 50 D 64 O
Hong Kong 53 D 16 @ 22 @ 26 O 25 O 57 0
Hungary 92 “ 55 0 44 O 42 D 32 O 37 O
Iceland 87 0 r 51 O 53 D 49 D 44 D 67 O
Iran, Islamic Rep. 81 0 75 G 45 D 79 G 55 0 58 D
Ireland 69 O 28 O 37 O 28 O 20 @ 54 O
Japan 60 O - - 28 O - 41 O

Percent for "Quite a Lot" or "A Great Deal"9 O

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).
Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

A dash (-) indicates data are not available.

Countries where data were not available or where teacher response data were available for <50% of students are omitted from the figure (England

and Israel).

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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CHAPTER 5

Teachers' Reports on What Factors Limit How They Teach Class
Mathematics - Upper Grade (Fourth Grade*)

Country

Students with

Different
Academic
Abilities

Students with
Special Needs

Disruptive
Students

Shortage of
Equipment for
Use in
Demonstrations
and Other
Exercises

Percent of Students Whose Teachers Report Each Factor Limiting How They Teach Class "Quite A Lot" or "A Great Deal"

Inadequate
Physical
Facilities

High
Student/Teacher
Ratio

“@ | O] “@®©| O | 7O | 2@©
Q| Q| “O [ *@© | »O | *@®
Lt 159 O | O [ 20| 7@ | »© | ©O
@ | O | O | O | *O | 50O
sQ | O | 7O | O | 50| =@
Norvey Q@ | O | »O | @O | "O| =0
@ | *@® | "® | *© | 2O | =0
@ | 2O | O | O | 2O | »O
«@ | 2O | »@© | 5O | "O | »@©
«O | *O| O | "©®©| “O | 20
@ | O | O | @ | »®© | =0
Q[ O[O | 5O | 5O | =0

Percent for "Quite a Lot" or "A Great Deal" 9 O

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).
Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

Adash (-) indicates data are not available.

Countries where data were not available or where teacher response data were available for <50% of students are omitted from the figure (England

and Israel).

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Table 5.7 presents teachers’ reports about the size of fourth-grade mathematics classes
for the TIMSS countries. The data reveal rather large variations from country to
country, with the average class size ranging from 19 in Norway to 43 in Korea.
According to teachers, mathematics classes were relatively small in a number of
countries. For example, 90% or more of the students were in mathematics classes of
30 or fewer students in Austria, Canada, the Czech Republic, Greece, Hungary, Iceland,
Latvia (LSS), Norway, Portugal, Slovenia, and the United States. At the other end

of the spectrum, 69% of the students in Korea were in mathematics classes with more
than 40 students and 93% were in classes with more than 30 students. Similarly, 98%
of the students in Singapore, 87% in Hong Kong, and 68% in Japan were in classes
with more than 30 students.

Extensive research about class size in relation to achievement indicates that the
existence of such a relationship is dependent on the situation. Dramatic reductions

in class size can be related to gains in achievement, but the chief effects of smaller
classes often are in relation to teacher attitudes and instructional strategies. The TIMSS
data support the complexity of this issue. Across countries, the four highest-performing
countries at the fourth grade — Singapore, Korea, Japan, and Hong Kong — are among
those with the largest mathematics classes. Within countries, several show little or

no relationship between achievement and class size, often because students are almost
all in classes of similar size. Within other countries, there appears to be a curvilinear
relationship, or the students with higher achievement appear to be in larger classes.
In some countries, larger classes may represent the more usual situation for mathematics
teaching, with smaller classes used primarily for students needing remediation.

Teachers can adopt a variety of organizational and interactive approaches in mathematics
class. Whole-class instruction can be very efficient because it requires less time on
management functions and provides more time for developing mathematics concepts.
Teachers can make presentations, conduct discussions, or demonstrate procedures
and applications to all students simultaneously. Both whole-class and independent
work have been standard features of mathematics classrooms. Students also can benefit
from the type of cooperative learning that occurs with effective use of small-group
work. Because they can help each other, students in groups can often handle challenging
situations beyond their individual capabilities. Further, the positive affective impact

of working together mirrors the use of mathematics in the workplace.

Figure 5.5 provides a pictorial view of the emphasis on individual, small-group, and
whole-class work as reported by the mathematics teachers in the TIMSS countries.
Because learning may be enhanced with teacher guidance and monitoring of individual
and small-group activities, the frequency of lessons using each of these organizational
approaches is shown both with and without assistance of the teacher. Internationally,
teachers reported that students working together as a class with the teacher teaching
the whole class is a frequently used instructional approach. In many countries,
approximately 50% or even more of the fourth-grade students were taught this way
during most or all lessons. In contrast, students working together as a class and
responding to each other appeared to be a much less common approach, used for
about one-third or fewer of the students on a frequent basis, except in Japan and Korea.



CHAPTER 5

Teachers' Reports on Average Size of Mathematics Class
Upper Grade (Fourth Grade*)

1-20 Students  21-30 Students 31 - 40 Students alorMore — erage
Students

Number

Mean Mean Mean Mean of
Pieentol | chiove- [ RSICEnOl | chicue. |FEToenol| aicue- [reentol e [EREUS
Australia r 17 (3.1) | 551(5.6) 64 (4.8) | 546(5.4) | 19(4.7) | 543(10.0) 0(.0) | ~~ r 25(0.6)
Austria 50 (5.0) | 567 (5.5) 50(5.0) | 553(4.0) 0 (0.0 ~~ 0(.0) | ~-~ 20 (0.5)
Canada 18 (2.4) | 552(9.3) 75(.7) | 529(3.7) 6(1.3) | 525(7.8) 002 | ~-~ 24 (0.3)
Cyprus s 6(17) | 514(8.5) 66(5.2) | 505(4.2) | 28(5.4) | 510(12.4)| 0(.0) | ~~ s 28(0.5)
Czech Republic 32(3.6) | 552(4.8) 65(3.7) | 572(3.6) 3(14) | 641(42.8)| 000 | ~~ 22 (0.4)
England 9(2.7) | 534(21.7)| 56(4.8) | 512(4.4) | 35(4.8) | 515(7.0) 0(.0) | ~~ 28 (0.5)
Greece 45(3.9) | 490(7.1) 53(4.0) | 497(5.1) 2 (1.1) ~~ 0(.0) | ~-~ 21(0.4)
Hong Kong 0 (0.4) ~~ 13(4.1) | 573(22.5)| 74(4.8) | 590(5.1) | 13(3.2) | 608(8.7) 36 (0.5)
Hungary 38(3.4) | 539(5.2) 58 (3.5) | 554(5.0) 4(1.7) | 565(4.6)|] 0©.0) | ~~ 22 (0.4)
Iceland 46 (5.0) | 475(4.9) 54 (5.0) | 476(3.4) 0 (0.0) ~~ 00.0) | ~~ 20 (0.4)
Iran, Islamic Rep. 17 (3.7) | 396(7.0) 24(3.9) | 424(8.0) | 38(4.2) | 447(7.4) | 21(3.7) | 434(6.5) 32(0.9)
Ireland 27 (2.8) | 555(5.5) 33(4.3) | 541(7.3) | 41(4.7) | 557(5.2) 000 | ~~ 26 (0.6)

Israel X X X X X X X X X X X X X X X X X X
Japan 3(0.8) | 593(5.3) 29(3.5) | 595(3.3) | 67(3.6) | 598(2.7) 111 | ~-~ 32(0.4)
Korea 2 (1.0) ~~ 6(1.6) | 583(9.7) | 24(3.6) | 602(5.1) | 69(3.5) | 617(2.8) 43 (0.6)
Kuwait r 0(0.0) ~~ 36(4.5) | 408(5.5) | 63(4.7) | 397(3.7) 1(13) | ~~ r 32(0.3)
Latvia (LSS) 53(3.8) | 518(7.1) 44 (35) | 535(6.5) 3(1.6) | 532(18.4)| 00 | ~~ 20 (0.4)
Netherlands 29(4.0) | 576(75) | 52(5.5) | 573(4.8) | 19(4.4) | 588(4.6) 00.0) | ~-~ 24 (0.7)
New Zealand 13(2.6) | 500(11.5)| 37(4.3) | 490(8.6) | 50(4.5) | 507 (5.9) 0(.0) | ~-~ 29 (0.5)
Norway 59 (4.4) | 504 (4.2) 41 (4.4) | 496 (4.6) 0 (0.0 ~~ 0(.0) | ~~ 19 (0.4)
Portugal 39(3.8) | 468(6.3) 60 (3.7) | 479(4.8) 1 (0.6) ~~ 0(0.0) | ~-~ 21 (0.4)
Scotland 15 (2.3) | 545 (6.3) 70(3.5) | 515(5.2) | 14(3.3) | 521(8.6) 1(10) | ~~ 26 (0.5)
Singapore 0 (0.0) ~~ 2 (0.8) ~~ 68(3.3) | 620(5.8) | 30(3.2) | 646(11.0)|] 39(0.2)
Slovenia 32(4.5) | 540(7.7) | 68(45) | 556(4.1) 0 (0.0) -~ 00.0) | ~-~ 23(0.4)
Thailand 28 (4.1) | 490 (5.4) 29(4.9) | 493(10.9)| 36(5.7) | 495(11.4)| 7(5.2) | 4451.7) 27 (2.0)
United States r 23(3.6) | 544(5.7) 67 (3.8) | 555(4.3) 9(1.7) | 517(7.8) 105) | ~-~ r 24(0.5)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
Atilde (~) indicates insufficient data to report achievement.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "X" indicates teacher response data available for <50% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



CHAPTER 5

Teachers' Reports About Classroom Organization During Mathematics Lessons
Upper Grade (Fourth Grade*)

Percent of Students Whose Teachers Report Using Each Organizational Approach "Most or Every Lesson"

Work Together | Work Together Work : ; Work in Pairs or
as a Class with | as a Class with |ndiViC}lL\Jlg.|:l)§ it Individually WSOrrrll(allT g?c')rjp%r Small Groups
Country ResStudents Teacher NS ETES T ~without i ASssEE “without
ponding to Teaching the Terclar Assistance from o Tl Assistance from
One Another Whole Class Teacher Teacher
] r r r r r r
Australia 17 @ 31 O 47 D 24 @ 20 @ 10 @
NEIEDIEDIEDIERNIER
Canada 18 @ 37 O 49 D 23 @ 24 @ 10 @
3 5 S S s s
Cyprus 10 @ 41 O 29 O 28 O 31 O 24 O
Czech Republic 12 @ 49 D 52 D 71 O 8 @ 6 @
I ENIEDEENIER R
r r r
NEDEIEDERIERIERC
0| s©0| «s©O0] O] 0] 0
Hungary 10 @ 53 O 78 G 40 D 16 @ 6 @
Iceland o O 32 O 66 O 35 O 9 @ 5 @
Iran, Islamic Rep. 31 O 72 G 57 0 7 @ 32 O 10 @
Ireland 16 @ o1 @ ss @ 46 D 9 @ 4 @
Q| @ | O | O] O] 0

Percent for "Most or Every Lesson" = O

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

Israel omitted from the figure; teacher response data available for <50% of students.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



CHAPTER 5

SOERHESN (Continued)

Teachers' Reports About Classroom Organization During Mathematics Lessons
Upper Grade (Fourth Grade*)

Percent of Students Whose Teachers Report Using Each Organizational Approach "Most or Every Lesson"

Work Together | Work Together Work . ; Work in Pairs or
as a Class with | as a Class with . Individually R I 2RI Small Groups
C t Students Teacher Individually with without Small Groups without
ountry Respondi ; Assistance from : with Assistance g
ponding to Teaching the Tertlar Assistance from el e Assistance from
One Another Whole Class Teacher Teacher
Q| "@| O | O | »O | »O
_ s 5 r r r r
0 70 »O© | =0 vO [0
Latvia (LSS) 34 O 89 0 77 0 78 0 21 @ 13 @
Netherlands 34 D 60 O 56 0 44 D 5 @ 5 @
New Zealand 20 @ 16 @ 47 O 25 O 47 O 24 @
Norway 18 @ 64 O 77 G 7 @ 16 @ 5 @
Portugal 14 @ 68 0 69 G 25 O 32 O 5 @
Scotland 2 O 3 @ 44 D 17 @ 25 O 6 @
Singapore 23 @ 68 0 37 O 41 O 25 O 10 @
Slovenia 17 @ 47 D 79 G 53 D 45 D 27 O
r
INEEDIENIENMEDIEE
r r r r r r
REEDIEDIENMERN RN

Percent for "Most or Every Lesson" 9 O

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

Israel omitted from the figure; teacher response data available for <50% of students.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Perhaps even more popular than having students working together as a class with the
teacher teaching the whole class was having students work individually with assistance
from the teacher. Group work was reported to be the least frequent approach, but when
such an approach was indicated, it was more often with than without the assistance
of the teacher. Group work both with and without teacher assistance was reported
most often for students in Cyprus, Iran, Korea, New Zealand, and Slovenia. In general,
however, having students work without the assistance of the teacher, either individually
or in groups, was not common in most countries, except the Czech Republic and
Latvia (LSS).

WHAT AcTiviTiIEs Do STUDENTS Do IN THEIR MATHEMATICS LESSONS?

Most educational systems provide curriculum guides on either a national or a regional
basis to ensure that teachers, parents, and other interested parties have a clear
understanding of what is intended to be taught in each subject. Teachers’ implementation
of the intended curriculum, as represented by these national or regional educational
policies and instructional objectives, can be determined by their knowledge of the
relevant documents. The degree of teachers’ familiarity with these documents can
influence planning as well as the content delivered and the instructional methods used.
Table 5.8 presents teachers’ reports about their relative familiarity with the official
national and/or regional curriculum guides in mathematics. Most commonly, teachers
for the majority of the students reported being “fairly” familiar with these curriculum
guides. In Austria, Hungary, Kuwait, and Slovenia, 80% or more of the fourth
graders were taught mathematics by teachers who reported being “very” familiar
with these documents.

As shown in Table 5.9, mathematics teachers in the participating countries generally
reported heavier reliance on curriculum guides than textbooks or examination
specifications in deciding which topics to teach. The exceptions were Greece, Iran,
Ireland, Japan, Korea, the Netherlands, Norway, and Thailand, where teachers
reported using textbooks more for this purpose than other sources of information.
Often in countries with a national curriculum, the textbooks are prepared in close
accordance with the curriculum guidelines. In almost all countries, the textbook was
the major written source mathematics teachers used in deciding how to present a topic
to their classes. Internationally, the textbook appears to play a role in mathematics
classrooms in many countries. For nearly all students in all countries, teachers
reported using a textbook in their mathematics classes (see Figure 5.6).
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Teachers' Reports on Their Familiarity With National and Regional
Mathematics Curriculum Guides
Mathematics - Upper Grade (Fourth Grade*)

Percent of Students by Teachers' Familiarity With

National Curriculum Guide Regional Curriculum Guide

Country Not Fairly Very Not Fairly Very
Familiar Familiar Familiar Familiar Familiar Familiar

Australia 27 (3.9) 53 (4.6) 20(3.1) | 16 (3.3) 53 (4.6) 31(4.2)
Austria 0 (0.0) 11 (2.9) 89 (2.9) 40 (4.9) 28 (4.3) 32 (4.9)
Canada - - - - - - 10 (2.4) 38 (3.9) 52 (3.6)
Cyprus s 1(1.0) 33(5.9) 66 (5.7) - - - - - -
Czech Republic 42 (4.5) 42 (4.0) 16 (3.1) 91 (2.8) 8 (2.6) 1(0.8)
England - - - - - - - - - - - -
Greece r 22 (3.2) 52 (4.0) 26 (3.6) - - - - - -
Hong Kong 21 (4.1) 66 (5.4) 14 (4.4) -- -- - -
Hungary 0 (0.0) 12 (3.2) 88 (3.2) - - - - - -
Iceland 9 (3.9) 69 (5.6) 22 (4.3) - - - - - -
Iran, Islamic Rep. 32 (4.5) 51 (5.0) 17 (3.6) - - - - - -
Ireland 4 (2.0) 58 (4.7) 38 (4.5) - - - - - -
Israel S 11 (4.6) 41 (7.7) 48 (8.3) X X X X X X
Japan 35(3.8) 64 (3.9) 1(0.8) 58 (4.1) 41 (4.2) 1(1.0)
Korea 19 (3.2) 63 (3.7) 19 (3.3) 56 (3.8) 37 (3.9) 7(2.2)
Kuwait r 6 (2.2) 15(3.8) 80 (4.1) - - - - - -
Latvia (LSS) 1(0.8) 22 (3.6) 77@3.7) | 51 (5.2) 18 (3.7) 31(4.8)
Netherlands 11 (3.0) 61 (4.7) 27 (4.4) - - - - - -
New Zealand 3(1.3) 55 (3.8) 42 (3.5) 76 (3.6) 19 (3.3) 5 (1.6)
Norway 6 (2.5) 66 (4.2) 27 (4.0) 58 (4.0) 30 (4.3) 12 (2.8)
Portugal 31(4.5) 18 (3.4) 51 (4.4) - - - - - -
Scotland - - - - - - - - - - - -
Singapore 1(0.8) 40 (3.9) 60 (3.9) - - - - - -
Slovenia 47 (4.8) 35 (5.0) 18 (3.6) 3(2.1) 11 (3.7) 86 (4.2)
Thailand 4(2.2) 21 (4.7) 76(5.3) |r 56(7.2) 33(7.1) 11 (3.5)
United States - - - - - - r 36 (2.9) 38 (2.7) 26 (3.2)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
Adash (-) indicates data are not available.

An "r* indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "x" indicates teacher response data available for <50% of students.

SOURCE: IEAThird International Mathematics and Science Study (TIMSS), 1994-95.
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Teachers' Reports on Their Main Sources of Written Information When
Deciding Which Topics to Teach and How to Present a Topic !
Mathematics - Upper Grade (Fourth Grade*)

Percent of Students Taught by Teachers

Deciding Which Topics to Teach Deciding How to Present a Topic
Countr . L . .
:
Australia r 81 (4.1) 19 (4.1) - - r 35 (4.3) 65 (4.3) - -
Austria r 61 (5.0) 39 (5.0) 0 (0.0) 26 (4.3) 74 (4.3) 0 (0.0)
Canada - - - - - - - - - - - -
Cyprus s 91 (2.5) 9 (2.5) 0 (0.0) s 25(3.8) 75 (3.8) 0 (0.0)
Czech Republic 79 (3.3) 21 (3.3) - - 7(2.2) 93 (2.2) - -
England 77 (4.5) 23 (4.5) -- 24 (4.8) 76 (4.8) --
Greece r 42 (4.3) 58 (4.3) - - r 2(1.2) 98 (1.2) - -
Hong Kong 63 (5.6) 35(5.5) 2 (1.1) 27 (5.3) 73 (5.3) 0 (0.0)
Hungary 86 (2.9) 10 (2.8) 4 (1.7) 22 (4.1) 78 (4.0) 1(0.7)
Iceland 53 (4.5) 44 (4.6) 3 (2.0 9 (3.0) 91 (3.0) 0 (0.0)
Iran, Islamic Rep. 41 (4.4) 54 (4.4) 5 (1.9) 34 (5.1) 62 (5.1) 4 (1.5)
Ireland 36 (5.0) 64 (5.0) -- 13 (3.2) 87 (3.2) --
Israel X X X X X X X X X X X X
Japan 33(4.1) 67 (4.1) 0 (0.0) 16 (3.2) 84 (3.2) 0 (0.0)
Korea 37 (3.9) 58 (3.9) 5 (1.8) 32 (3.8) 67 (3.9) 1 (0.6)
Kuwait s - - - - - - S - - - - - -
Latvia (LSS) 56 (4.9) 43 (4.9) 1(0.9) 11 (3.0) 89 (3.0) 0 (0.0)
Netherlands 12 (3.0) 88 (3.0) -- 6(2.2) 94 (2.2) --
New Zealand 89 (3.0) 11 (3.0) -- 31 (4.0 69 (4.0) --
Norway r 29 (4.9) 71 (4.9) - - 3(1.7) 97 (1.7) - -
Portugal 95 (1.8) 5(1.8) - - 73 (4.0) 27 (4.0) - -
Scotland r 88 (3.1) 12 (3.1) - - r 22 (3.3) 78 (3.3) - -
Singapore 77 (3.4) 22 (3.3) 2(1.1) 2(1.1) 98 (1.1) 0 (0.0)
Slovenia 89 (3.0) 10 (2.9) 1 (1.0) 14 (3.9) 83 (4.0) 2 (1.7)
Thailand s 42(7.8) 57 (7.7) 2 (1.0) r  35(6.9) 64 (6.9) 1(0.8)
United States r 67 (4.1) 27 (4.2) 6 (1.4) r 14 (3.1) 84 (3.1) 1(0.5)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

*Curriculum Guides include national, regional, and school curriculum guides; Textbooks include teacher and student editions, as well as other
resource books; and Examination Specifications include national and regional levels.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

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

A dash (-) indicates data are not available.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "X" indicates teacher response data available for <50% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



CHAPTER 5

Teachers' Reports About Using a Textbook in Teaching Mathematics
Upper Grade (Fourth Grade*)

Countries are classified by percentage of students whose teachers reported
that they use a textbook in teaching their mathematics class.

Cyprus °
Czech Republic
Englrfnd Norway '
Hong Kong Austria
Iceland ' Greece
Ireland 0
Japan Korea Hungary (94%)
s o
qualt Portugal New ZeaI.anrd (705 %)
Latvia (LSS)" Canada Australia' (65%)
Netherlands Iran, Islamic Rep.
S_cotland United States '
Singapore
Slovenia
Thailand

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
Israel omitted from the figure; teacher response data available for <50% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Teachers' Reports on How Often They Ask Students to Practice Computational

Country

Never or Almost
Never

Skills - Mathematics - Upper Grade (Fourth Grade*)

Some Lessons

Most Lessons

Every Lesson

Mean Mean Mean Mean

ioems! | achieve- | FEreEmol | achieve- | REcertol | achieve- (RSNl | achieve-
Australia 5(2.2) 548 (24.0) 41 (4.2) 550 (6.1) 46 (4.15) | 545.6(5.3) 8 (2.1) | 523.8(10.0)
Austria 0 (0.0) ~~ 9 (2.8) 581 (6.2) 51 (5.0) 564 (6.2) 39 (5.1) 551 (4.3)
Canada 1(1.0) ~~ 27 (3.2) 525(8.5) 55 (3.3) 535 (4.7) 17 (3.1) 539 (6.7)
Cyprus 3(1.7) 496 (10.6) 30 (5.0) 499 (6.2) 51 (6.7) 510(5.8) 16 (4.9) 509 (20.6)
Czech Republic 0 (0.0) ~~ 2 (1.0) ~~ 20 (3.4) 563 (7.8) 78 (3.5) 569 (3.8)
England - - - - - - - - - - - - - - - -
Greece - - - - - - - - - - - - - - - -
Hong Kong 2 (1.3) ~~ 37 (5.0) 597 (7.6) 36 (4.4) 586 (8.6) 25 (4.4) 575 (5.0)
Hungary 1(0.7) ~~ 1(0.7) ~~ 21(3.8) 553 (7.0) 78 (3.7) 549 (4.6)
Iceland 0 (0.0) ~~ 8 (3.0) 484 (7.7) 59 (5.7) 475 (4.3) 33 (5.0) 473 (4.2)
Iran, Islamic Rep. 15(3.8) 433 (12.5) 59 (4.2) 426 (4.7) 21 (3.7) 435(11.9) 5(1.7) 419 (11.9)
Ireland 2 (0.9) ~~ 15(3.2) 552 (8.5) 52 (4.2) 549 (5.3) 32 (4.5) 554 (6.9)
Israel X X X X X X X X X X X X X X X X
Japan - - - - - - - - - - - - - - - -
Korea 8 (2.4) 601 (12.0) 45 (4.5) 611 (3.5) 39 (4.2) 613(3.5) 8 (2.3) 609 (10.2)
Kuwait 1 (0.6) ~~ 8 (2.2) 392 (8.6) 52 (5.0) 395(3.6) 39 (4.8) 409 (5.8)
Latvia (LSS) - - - - - - - - - - - - - - - -
Netherlands 0 (0.0) ~~ 6 (2.2) 570 (12.2) 53 (4.5) 578 (5.4) 41 (4.5) 578 (5.2)
New Zealand 2 (1.6) ~~ 33(4.3) 504 (7.3) 37 (4.5) 505 (7.2) 27 (3.7) 499 (9.6)
Norway 0 (0.0) ~~ 22 (4.4) 503 (6.2) 59 (5.0) 504 (4.2) 18 (4.1) 492 (5.9)
Portugal 7(2.2) 464 (17.7) 29 (4.3) 470 (8.7) 49 (4.9) 480 (4.8) 14 (3.2) 482 (13.1)
Scotland - - - - - - - - - - - - - - - -
Singapore 5(1.8) 622 (15.6) 28 (2.8) 625 (8.4) 45 (3.9) 618 (6.5) 22 (3.4) 647 (12.8)
Slovenia 1(0.9) ~~ 1(0.7) ~~ 62 (5.1) 551 (4.2) 36 (5.2) 549 (7.0)
Thailand 1(0.5) ~~ 23 (5.3) 476 (13.1) 24 (4.4) 492 (7.6) 53 (5.9) 500 (8.2)
United States 2 (1.1) ~ ~ 26 (3.4) 550 (5.6) 50 (4.2) 547 (4.1) 22 (4.2) 544 (7.9)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
Adash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "X" indicates teacher response data available for <50% students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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The types of activities teachers asked fourth-grade students to do, however, varied
from country to country. Teachers were asked how often they had students practice

computational skills, and the responses are shown in Table 5.10. It appears that in
most countries, the majority of the students practice computation in most all lessons.
In most countries, there was no relationship between the frequency with which teachers
asked students to practice computation and average mathematics achievemepnt.
However, in several countries, students who practiced more frequently had higher

achievement and, in several other countries, they had lower achievement.

The data in Table 5.11 reveal that the majority of students in most countries were
asked to do some type of mathematics reasoning task in most or all lessons. The
activities TIMSS asked about included explaining the reasoning behind an idea
using tables, charts, or graphs to represent and analyze relationships; working on
problems for which there is no immediately obvious solution; and writing equations

to represent relationships. In Japan, 45% or more of the students were asked to gdo at
least one of these types of reasoning task in every lesson. In about one-third of the

more reasoning in their lessons, when in actuality students at all levels of perform
need opportunities to reason mathematically. In most countries, however, there was
little relationship between frequency of students being asked to do reasoning tasks
and average mathematics achievement.

Teachers were not asked about the emphasis placed on using things from everyday

life in solving mathematics problems, but students were (see Table 5.12). According

to fourth-grade students, such mathematics problems typically are done in some lessons
rather than most lessons, although in many countries about one-fourth to one-third
of the students reported this activity in every lesson. Across countries, relatively
small percentages of students (about one-third or fewer) reported nevexdkeidgo
do these types of problems. The relationship between average mathematics achievement
and being asked to do these types of problems was inconsistent across countries.
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CHAPTER 5

Teachers' Reports on How Often They Ask Students to Do Reasoning Tasks !
Mathematics - Upper Grade (Fourth Grade*)

Never or Almost

Most Lessons
Never

Some Lessons Every Lesson

Country
Mean Mean Mean Mean

‘Studente. | Achieve | \GIETE | achieve | FQUEERET | Achieve- | 'GHIEETST | Achieve-
Australia 1(1.2) ~~ 35(3.9) | 539(7.8) 54 (3.8) | 549 (4.6) 10 (2.4) 552 (10.0)
Austria 0 (0.4) ~~ 17 (3.2) | 571(9.4) 61 (4.3) | 558(4.3) 22 (3.2) 558 (7.1)
Canada 0 (0.0) ~ ~ 32(3.8) 534 (6.2) 49 (4.0) 529 (4.3) 19 (3.1) 540 (10.5)
Cyprus 0 (0.0) ~~ 4(1.9) 479 (9.6) 64 (6.2) 504 (5.6) 32 (6.0) 512 (7.6)
Czech Republic 0 (0.0) ~ ~ 5(1.7) 548 (14.7) 63 (3.9) 565 (3.8) 32 (3.9) 575(7.2)
England - - - - - - - - - - - - - - - -
Greece 0 (0.5) ~~ 22(3.7) | 507 (11.6) 43(4.1) | 495(5.5) 34 (4.0) 487 (6.3)
Hong Kong 6 (2.9) 584 (9.8) 73(5.1) | 586 (4.6) 19 (4.4) | 598(12.0) 2(1.3) ~~
Hungary 0 (0.0) ~ ~ 7 (2.5) 548 (13.5) 65 (4.4) 544 (4.5) 28 (4.0) 561 (6.7)
Iceland 3(1.7) 471 (13.4) 71(5.0) | 478(3.5) 23 (4.4) | 464(4.8) 2 (2.0 ~ ~
Iran, Islamic Rep. 0 (0.0) ~~ 31(4.4) | 438(9.3) 57 (4.9) | 426(5.6) 12 (2.6) 418 (5.2)
Ireland 1(1.1) ~~ 33(4.5) | 545(5.6) 47 (4.4) | 548(5.4) 19 (3.9) 564 (7.4)
Israel X X X X X X X X X X X X X X X X
Japan 0 (0.0) ~~ 10 (2.7) | 593(4.5) 46 (4.1) | 596(3.1) 45 (4.1) 599 (3.2)
Korea 0 (0.0) ~ ~ 16 (3.1) 608 (6.1) 53 (4.1) 610 (3.0) 31 (3.9) 613 (4.4)
Kuwait 5(2.3) 402 (8.7) 51(4.9) | 396 (4.4) 36 (4.3) | 402(5.7) 7 (2.4) 430 (14.1)
Latvia (LSS) 0 (0.4) ~~ 21(3.6) | 529(14.7) 59 (4.6) | 524(5.8) 20 (3.7) 522 (11.1)
Netherlands 0 (0.0) ~~ 15 (3.2) 568 (9.9) 70 (4.5) 577 (4.3) 14 (3.1) 583 (7.5)
New Zealand 0 (0.0 ~~ 21(3.7) | 502(9.9) 61 (4.6) | 500 (5.8) 18 (3.5) 513(8.7)
Norway 1 (0.8) ~~ 50 (4.8) | 504 (4.1) 36 (4.4) | 498(5.5) 12 (3.3) 507 (9.3)
Portugal 0 (0.0) ~ ~ 16 (3.4) 472 (10.3) 62 (4.0) 471 (5.0) 22 (3.6) 491 (8.6)
Scotland - - - - - - - - - - - - - - - -
Singapore 3(1.5) 605 (4.8) 28 (4.0) | 622(9.2) 52(3.8) | 623(7.1) 17 (2.9) 644 (12.3)
Slovenia 0 (0.0) ~~ 18 (3.9) 550 (5.5) 68 (4.5) 548 (4.4) 14 (3.3) 563 (6.7)
Thailand 2 (2.4) ~~ 34(5.6) | 483(10.3) 47 (6.4) | 499(8.9) 16 (4.3) 484 (10.0)
United States 0 (0.0) ~ ~ 26 (3.8) | 543(4.7) 54 (3.8) | 549(4.2) 20 (2.6) 547 (7.1)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

*Based on most frequent response for: explain reasoning behind an idea; represent and analyze relationships using tables, charts or graphs;
work on problems for which there is no immediately obvious method of solution; and write equations to represent relationships.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).
Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
Adash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "x" indicates teacher response data available for <50% students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



CHAPTER

Students' Reports on Using Things from Everyday Life in Solving
Mathematics Problems - Upper Grade (Fourth Grade*)

Some Lessons Most Lessons

Country

Mean Mean Mean

o' | achieve- | Rereemal | achieve. | FEreertol | achieve-
Australia 12 (0.7) 544 (4.4) 65 (1.0) 553 (4.0) 24 (0.8) 544 (4.2)
Austria 23 (1.3) 564 (4.2) 57 (1.8) 563(3.7) 20 (1.2) 551 (5.9)
Canada 17 (1.5) 531 (4.6) 59 (1.8) 539 (4.3) 24 (1.0) 526 (4.4)
Cyprus 22 (1.4) 506 (4.4) 44 (2.1) 515 (3.7) 34 (2.1) 497 (4.7)
Czech Republic 16 (1.3) 558 (5.1) 53 (2.4) 573 (3.6) 31(2.5) 567 (5.3)
England 31(1.8) 511 (4.9) 59 (1.7) 526 (3.9) 11 (0.6) 472 (5.4)
Greece 27 (1.3) 503 (4.3) 38 (1.5) 505 (4.4) 34 (1.7) 487 (5.1)
Hong Kong 27 (1.5) 579 (5.5) 56 (1.9) 598 (4.2) 17 (2.3) 569 (5.3)
Hungary 31(1.1) 571 (4.6) 49 (1.1) 552 (4.2) 20 (1.1) 517 (4.9)
Iceland 34 (1.8) 490 (2.9) 50 (1.9) 478 (3.8) 16 (1.2) 447 (4.3)
Iran, Islamic Rep. r 7(.0) 446 (7.4) 24 (1.6) 441 (5.3) 69 (1.7) 435 (5.0)
Ireland 27 (1.4) 559 (4.3) 51 (1.4) 560 (3.4) 22 (1.4) 525 (5.6)
Israel r 18(1.1) 540 (6.4) 49 (1.6) 533(4.0) 34 (1.6) 532 (4.6)
Japan 20 (0.9) 598 (2.8) 71 (1.2) 598 (2.3) 9 (1.0) 589 (4.8)
Korea 19 (0.8) 602 (3.5) 52 (1.0) 616 (2.3) 29 (0.9) 612 (3.3)
Kuwait 13(0.9) 409 (3.9) 47 (2.3) 407 (2.8) 40 (2.3) 394 (4.1)
Latvia (LSS) 10 (0.8) 502 (7.5) 43 (2.1) 535(7.9) 47 (2.0) 528 (4.4)
Netherlands 31(1.8) 581 (5.7) 59 (2.2) 582 (3.7) 11 (1.3) 570 (7.5)
New Zealand 11 (0.9) 487 (8.6) 61 (1.3) 512 (4.3) 28 (1.2) 485 (6.0)
Norway 32(1.3) 512(3.3) 54 (1.3) 514 (3.0) 14 (1.1) 476 (6.4)
Portugal 10 (0.9) 480 (5.4) 50 (2.2) 491 (3.6) 40 (2.0) 463 (5.0)
Scotland 11 (1.0) 523 (6.9) 67 (1.6) 529 (4.4) 22 (1.4) 507 (5.4)
Singapore 17 (1.0) 639 (8.1) 56 (1.7) 631 (5.2) 27 (1.6) 614 (6.8)
Slovenia 14 (1.3) 554 (6.8) 58 (1.7) 559 (3.6) 28 (1.6) 541 (4.3)
Thailand 28 (1.3) 492 (3.6) 52 (1.3) 496 (5.1) 20 (1.2) 467 (6.6)
United States 15 (0.7) 539 (3.7) 50 (0.7) 557 (3.2) 35 (0.9) 535(3.4)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
An "r" indicates a 70-84% student response rate.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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CHAPTEHR

5

How ARe CaLcULATORS AND CompPUTERS USED?

As shown in Table 5.13, nearly all fourth-grade students reported having a calculator
in the home, except in Greece (61%), Iran (49%), Israel (43%), and Thailand (43%).

Internationally, fewer students reported a computer in the home, even though more
than three-fourths did so in England, Iceland, Ireland, the Netherlands, and Scotland.
Between 50% and 75% so reported in Australia, Austria, Canada, Israel, Kuwait,

New Zealand, Norway, and the United States. Fewer than 10% of the fourth-grade

students reported home computers in Iran and Thailand.

Table 5.14 provides teachers’ reports about how often calculators are used in fourth-
grade mathematics classes. Even though calculators appear to be widely available in
most countries, teachers reported considerable variation from country to country in
the frequency of calculator use in mathematics classrooms. Using calculators can take
the drudgery out of mathematics and free the learner to concentrate on higher-order
problem-solving skills. However, another point of view, especially at the primary
grades, is that permitting unrestricted use of calculators may damage students’ mastery
of basic skills in mathematics. For example, even though calculators are quite
widespread in Korea they generally are forbidden for use in mathematics &lasses.

According to teachers in many of the TIMSS countries, most fourth-grade students
never or hardly ever use calculators in their mathematics classes. The exceptions,
where there is at least weekly use of calculators for the majority of the students,
include Australia, England, and New Zealand. Moderate use (monthly or weekly)
also was reported in Canada and the United States for the majority of the students.
As revealed in Table 5.15, when calculators were used, teachers reported that students
used them for a variety of purposes. Across the countries with at least moderate
calculator use, no single use seemed to predominate, although checking answers
appeared to be a relatively frequent purpose, and using calculators on tests and
exams was often less frequent than other uses.

Students’ reports about the frequency of calculator use in mathematics classes are
presented in Table 5.16. Because different response categories were used for the
student and teacher versions of the question, a direct comparison is difficult.
However, comparing the least frequent and most frequent columns yields a fair degree
of agreement between teachers’ and students’ reports.

Table 5.17 contains teachers’ reports about how often computers are used in mathematics
class to solve exercises or problems, and Table 5.18 contains students’ responses to
a similar question. In about half the countries, substantial percentages of teachers and
students agreed that the computer is almost never used in most students’ mathematics
lessons. Teachers and students agreed on moderate use of computers (more than 30%
of the students in at least some lessons) in Australia, Canada, the Netherlands,
New Zealand, Singapore, and the United States. Even though teacher data are not
available, students in England, Israel, and Scotland also reported moderate use
of computers.

' Robitaille, D.F. (Ed.). (1997]. National Contexts for Mathematics and Science Education: An Encyclopedia
of the Education Systems Participating in TIMSS. Vancouver, B.C.: Pacific Educational Press.



CHAPTER 5

Students' Reports on Having a Calculator and Computer in the Home
Mathematics - Upper Grade (Fourth Grade*)

Calculator Computer

Country

Mean Mean Mean Mean

‘Studente. | Achieve- | FGEERST | Achieve- || 'R Achieve- | TGUETST | Achieve-
Australia 88(0.8) | 555(3.1) | 12(0.8) | 485(6.1) 63(1.1) | 556(3.1) 37(1.1) | 530(4.2)
Austria 91(0.7) | 563(2.9) 9(0.7) | 520(10.0) 61(1.5) | 558(3.3) 39(15) | 562(4.4)
Canada 87(0.7) | 540(3.2) | 13(07) | 476(4.5) 52 (1.1) | 546 (3.5) 48(1.1) | 516(4.4)
Cyprus 82(1.1) | 512(3.0) | 18(L1) | 471(5.2) 35(1.0) | 511 (4.2) 65 (1.0) | 502 (3.4)
Czech Republic 95(0.5) | 569(3.3) 5(0.5) | 534(6.9) 33(1.3) | 582(4.6) 67 (1.3) | 561(3.2)
England 93(0.6) | 518(3.3) 7(0.6) | 447(6.2) 88(0.9) | 513(3.5) 12 (0.9) | 512(5.4)
Greece 61(1.1) | 505(3.8) | 39(1.1) | 480(5.0) 23(1.1) | 500 (4.5) 77(1.1) | 495(4.3)
Hong Kong 92 (0.6) | 589 (4.2) 8(0.6) | 558(9.1) 37(12) | 594(5.2) 63(1.2) | 583(4.3)
Hungary 88(0.9) | 557(3.6) | 12(0.9) | 498(6.4) 37(1.4) | 569 (5.5) 63(1.4) | 538(3.4)
Iceland 84(1.3) | 485(3.0) | 16(1.3) | 432(4.2) 81(1.1) | 478(3.0) 19(1.1) | 464(3.6)
Iran, Islamic Rep. ro49(17) | 451(5.3) | 52(1.7) | 4203.9) |  8(0.8) | 428(7.9) 92(0.8) | 435(4.2)
Ireland 86(0.8) | 557(3.1) | 14(0.8) | 512(6.8) 79(0.9) | 553(3.4) 21(0.9) | 542(5.4)
Israel r 43(15) | 543(5.0) | 57(1.5) | 527(3.8) |Ir 70(1.9) | 540(3.8) 30(1.9) | 521(5.2)
Japan - - - - - - - - - - - - - - - -
Korea 87(0.8) | 613(22) | 13(0.8) | 593(4.5) 23(1.0) | 628(4.2) 77(1.0) | 606(2.2)
Kuwait 75(1.0) | 404(3.2) | 25(1.0) | 393(2.4) 66 (1.3) | 405(3.0) 34(1.3) | 395(2.8)
Latvia (LSS) 78(14) | 529(5.0) | 22(14) | 515(6.1) 21(1.3) | 517(5.9) 79(1.3) | 528(5.3)
Netherlands 93(0.7) | 582(3.5) 7(0.7) | 545(6.0) 80(1.2) | 585(3.7) 20(1.2) | 560(4.3)
New Zealand 90 (1.0) | 508(3.8) | 10(1.0) | 428(7.4) 53 (1.5) | 517 (4.1) 47 (15) | 479(5.1)
Norway 76(1.3) | 510(3.2) | 24(1.3) | 480(4.0) 56(1.3) | 511 (3.5) 44(1.3) | 492(3.5)
Portugal 83(1.2) | 484(3.1) | 17(1.2) | 434(6.4) 34(17) | 495 (4.0) 66 (1.7) | 467(4.2)
Scotland 90(0.7) | 528(3.8) | 10(07) | 467(5.6) 89(0.6) | 523(4.0) 11 (0.6) | 511 (6.0)
Singapore 93(0.4) | 633(5.3) 7(0.4) | 528(6.6) 44(1.3) | 649(6.1) 56 (1.3) | 607 (4.8)
Slovenia 78(L7) | 564(32) | 22@17) | s517(4.7) 43(1.3) | 560 (4.0) 57 (1.3) | 547(3.4)
Thailand 43(24) | 506(46) | 57(24) | 476(4.8) 3(0.6) | 488(22.8)| 97(0.6) | 489(4.3)
United States 95(0.5) | 549(2.9) 5(0.5) | 475(6.5) 56 (1.6) | 559 (3.1) 44(1.6) | 528(3.3)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
Adash (-) indicates data are not available.

An "r* indicates a 70-84% student response rate.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



CHAPTER

Teachers' Reports on Frequency of Students' Use of Calculators in

Country

Never or Hardly

Ever

Mathematics Class ' — Upper Grade (Fourth Grade*)

Once or Twice a
Month

Once or Twice a
Week

Almost Every Day

Mean Mean Mean Mean

Sime, | Achieve | RSO | achieve. | RSNl | achieve- | REIEEILO | achieve-
Australia 11 (2.6) 547 (8.9) 33(3.6) 535(7.0) 43 (3.9) 557 (4.8) 13 (2.5) 536 (10.3)
Austria 98 (1.7) 560 (3.5) 1(11) ~~ 1(1.4) ~~ 0 (0.0) ~ =~
Canada 37 (3.4) 534 (4.2) 35 (3.0) 527 (6.0) 25 (4.2) 539 (9.1) 4(1.1) 536 (11.9)
Cyprus 63 (6.1) 506 (5.5) 11 (4.2) 502 (13.0) 15 (4.2) 524 (9.9) 11 (4.2) 489 (22.5)
Czech Republic 54 (4.3) 570 (5.0) 25 (3.8) 566 (6.1) 17 (3.4) 562 (8.2) 4 (1.7) 559 (7.5)
England 8 (2.3) 511 (11.2) 39 (4.6) 520(7.3) 42 (5.2) 513(5.4) 11 (3.1) 508 (15.0)
Greece 94 (2.1) 497 (3.5) 2(1.1) ~~ 3(1.4) 521 (35.6) 2(1.1) ~~
Hong Kong 95 (2.2) 589 (4.2) 1(1.0) ~~ 2 (1.3) ~~ 1(1.4) ~ =~
Hungary 78 (5.3) 552 (5.5) 9 (3.3) 546 (16.6) 2 (1.3) ~~ 12 (4.1) 562 (14.8)
Iceland 65 (5.7) 472 (3.5) 17 (4.3) 482 (6.9) 16 (4.6) 480 (6.6) 2 (1.5) ~~
Iran, Islamic Rep. 76 (4.2) 426 (4.7) 14 (3.6) 443 (12.9) 7 (2.7) 429(8.1) 3(1.5) 418 (20.0)
Ireland 88 (2.8) 552 (3.8) 5(1.8) 549 (20.4) 4 (1.7) 552 (21.0) 3(1.3) 508 (9.5)
Israel X X X X X X X X X X X X X X X X
Japan 94 (2.0) 597 (2.2) 5 (2.0) 590 (6.6) 1(0.6) ~ =~ 0 (0.0) ~ =~
Korea 86 (3.1) 611 (2.3) 8 (2.6) 608 (6.5) 4 (1.6) 613 (20.5) 2(1.2) ~~
Kuwait 75 (3.7) 405 (3.4) 8 (2.8) 400 (14.7) 13(3.3) 378 (11.7) 4(2.2) 385(3.9)
Latvia (LSS) 91 (3.1) 525(5.9) 6 (2.6) 548 (36.0) 2 (1.5) ~~ 1(0.8) ~~
Netherlands 85 (3.1) 576 (4.0) 11 (2.8) 594 (7.3) 2(1.2) ~~ 2 (1.4 ~~
New Zealand 5(1.9) 466 (24.0) 22 (3.1) 502 (9.3) 42 (4.1) 504 (5.9) 30 (4.1) 500 (8.9)
Norway 93 (2.6) 502 (3.3) 7 (2.5) 494 (11.4) 1(0.8) ~~ 0 (0.0) ~ =~
Portugal 58 (4.3) 474 (4.7) 13 (2.8) 473 (13.1) 7 (2.3) 497 (14.5) 22 (3.8) 473 (9.7)
Scotland - - - - - - - - - - - - - - - -
Singapore 97 (1.3) 626 (5.5) 2(1.1) ~~ 1(0.9) ~~ 0 (0.0) ~~
Slovenia 88 (3.2) 549 (3.7) 8 (2.7) 560 (12.5) 4 (2.0) 547 (27.0) 1(0.8) ~~
Thailand 93 (3.3) 492 (5.9) 0 (0.0) ~~ 3(1.2) 483 (20.3) 4(3.1) 457 (41.8)
United States 29 (4.4) 539 (7.2) 32 (3.1) 541 (5.1) 28 (3.5) 553 (5.5) 11 (2.3) 575 (7.8)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.
*Based on most frequent response for: checking answers, tests and exams, routine computations, solving complex problems, and
exploring number concepts.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).
Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
Adash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.
An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "x" indicates teacher response data available for <50% students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



CHAPTER

Teachers' Reports on Ways in Which Calculators Are Used at Least Once or
Twice a Week - Mathematics - Upper Grade (Fourth Grade?*)

Percent of Students by Type of Use

Never or Hardly - - Solving Exploring
Country rerse T | Ques | "Bams | computatons | Complex | Number
Australia r 11 (2.6) |r 45 (3.4) r 2 (1)) r 29 (3.6) r 35(3.5) |r 33 (4.0)
Austria 98 (1.7) 1(1.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Canada 37 (3.4) 16 (3.3) 1(0.4) 15 (3.5) 23 (4.0) 14 (2.4)
Cyprus s 63(6.1) |s 18 (5.0) s 1(0.5) s 16 (4.8) s 13(4.6) |s 7 (3.1)
Czech Republic 54 (4.3) 18 (3.3) 2(1.1) 4 (1.6) 8 (2.4) 3(1.6)
England 8 (2.3) 36(4.2) |r 4(2.1) 33(4.7) 28 (4.2) 24 (3.9)
Greece 94 (2.1) 315 |r 10.7) |r 211 |r 2(1.2) 2(1.1)
Hong Kong 95 (2.2) 4 (2.0) 0 (0.0) 2 (1.7) 2 (1.7) 1(1.4)
Hungary S 78 (5.3) |s 13 (4.3) X X S 8 (3.9) S 5@B2) |s 8 (3.7)
Iceland 65 (5.7) 12 (4.3) 0 (0.0) 5(2.4) 4 (2.1) 6 (2.9)
Iran, Islamic Rep. 76 (4.2) 1(0.4) 4(2.2) 5 (2.0) 5(2.3) 5(2.3)
Ireland 88 (2.8) 6 (2.1) 0 (0.0) 3(1.4) 3(1.1) 3(1.4)
Israel X X X X X X X X X X X X
Japan 94 (2.0) 1 (0.6) 1 (0.6) 1 (0.6) 1 (0.6) 0 (0.0)
Korea 86 (3.1) 1 (0.9) 1(0.9) 6 (2.0) 3(1.5) 1(0.9)
Kuwait r 7537 | 7(2.4) r 0 (0.0) r 9(3.1) r 77 |r 6 (2.4)
Latvia (LSS) r 91(3.1) |Ir 2(1.4) r 1(1.2) r 1(1.2) r 3127 |r 2 (1.4)
Netherlands 85 (3.1) 2(1.3) 0 (0.0) 2 (1.3) 2 (1.3) 1(0.9)
New Zealand 5(1.9) 61 (3.5) 7 (2.6) 50 (4.1) 50 (4.0) 49 (3.9)
Norway 93 (2.6) 1 (0.8) 0 (0.0) 1(0.8) 1(0.8) 1(0.8)
Portugal 58 (4.3) 27 (3.9) 2(1.1) 17 (3.2) 11 (2.9) 10 (2.8)
Scotland - - - - - - - - - - - -
Singapore 97 (1.3) 0 (0.0) 0 (0.0) 0 (0.5) 1(0.9) 0 (0.0)
Slovenia 88 (3.2) 4 (2.0) 0 (0.0) 2(11) 0 (0.0) 0 (0.0)
Thailand r 93(3.3) |r 5(3.2) r 2 (1)) r 5(3.1) r 4(31) |r 5(3.2)
United States r 29 (4.4) |r 25 (3.5) r 2 (0.6) r 24 (3.8) r 26 (4.6) |r 21(3.3)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

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

A dash (-) indicates data are not available.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "X" indicates teacher response data available for <50% students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Table 5.16

Students' Reports on Frequency of Using Calculators in Mathematics Class
Upper Grade (Fourth Grade*)

5

Some Lessons

Most Lessons

Country

Percent of Mean Percent of Mean Percent of Mean

Students Achievement Students Achievement Students Achievement
Australia 25 (2.6) 545 (4.1) 67 (2.4) 556 (3.9) 8 (0.6) 512 (4.6)
Austria 96 (0.6) 563 (3.1) 2 (0.5) ~~ 1(0.3) ~~
Canada 51 (3.1) 532 (3.7) 43 (3.0) 546 (4.9) 6 (0.8) 493 (7.4)
Cyprus 86 (1.6) 514 (2.9) 9 (1.4) 478 (8.3) 4 (0.4) 431 (8.5)
Czech Republic 63 (3.3) 571(4.2) 32 (3.1) 568 (4.0) 4 (0.8) 529 (10.0)
England 15 (1.8) 510 (7.0) 74 (1.8) 524 (3.9) 11 (1.1) 474 (6.2)
Greece 91 (0.9) 504 (3.3) 6 (0.6) 449 (11.1) 4 (0.6) 425 (15.2)
Hong Kong 95 (0.7) 593 (4.0) 3 (0.5) 492 (7.5) 2 (0.3) ~~
Hungary 90 (1.3) 553 (3.6) 7(1.2) 549 (13.4) 3(0.5) 476 (11.1)
Iceland 76 (3.2) 480 (2.5) 21 (3.0) 478 (7.4) 3(0.6) 430 (7.4)
Iran, Islamic Rep. 64 (2.2) 450 (5.3) 15(1.3) 415 (5.2) 21 (1.6) 413 (4.4)
Ireland 91 (1.0) 557 (3.4) 6 (0.8) 516 (10.5) 3(0.3) 480 (12.0)
Israel 24 (2.6) 522 (5.1) 60 (2.3) 541 (4.2) 16 (1.5) 525 (6.8)
Japan 89 (0.9) 602 (2.0) 11 (0.9) 561 (4.2) 1(0.1) ~~
Korea 93 (0.5) 616 (2.0) 5 (0.4) 579 (7.2) 2 (0.3) ~~
Kuwait 73 (1.4) 412 (2.3) 12 (0.8) 383 (4.4) 15 (1.0) 374 (4.1)
Latvia (LSS) 83 (1.8) 533 (5.3) 13 (1.5) 513(9.0) 4 (0.6) 469 (9.3)
Netherlands 90 (2.1) 579 (3.5) 10 (2.1) 592 (8.1) 0 (0.2) ~~
New Zealand 18 (2.0) 495 (6.4) 61 (1.8) 512 (4.2) 21 (1.3) 475 (8.0)
Norway 89 (1.5) 510 (2.8) 8 (1.3) 498 (8.3) 3 (0.5) 429 (12.6)
Portugal 73(3.1) 482 (3.0) 20 (2.5) 487 (9.3) 8 (1.0 440 (8.3)
Scotland 5 (0.6) 489 (7.6) 82 (1.3) 533(3.7) 13 (1.1) 469 (5.9)
Singapore 96 (0.4) 634 (5.2) 3(0.3) 511 (9.0) 1(0.2) ~~
Slovenia 92 (0.9) 559 (3.2) 6 (0.9) 497 (9.0) 2 (0.3) ~~
Thailand 82 (1.5) 498 (4.4) 13(1.1) 458 (5.5) 5(0.7) 428 (6.9)
United States 34 (3.7) 534 (4.9) 53 (3.2) 565 (3.4) 13 (1.1) 507 (6.5)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).
Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
Atilde (~) indicates insufficient data to report achievement.

An "r" indicates a 70-84% student response rate.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Teachers' Reports on Frequency of Using Computers in Mathematics Class
to Solve Exercises or Problems - Upper Grade (Fourth Grade*)

Never or Almost Never Some Lessons Most or Every Lesson
Country

Percent of Mean Percent of Mean Percent of Mean

Students Achievement Students Achievement Students Achievement
Australia r 66 (4.5) 548 (5.3) 33 (4.6) 542 (7.2) 1(0.8) ~~
Austria 98 (1.6) 560 (3.5) 2 (1.6) ~~ 0 (0.0) ~~
Canada 58 (4.0) 540 (4.5) 40 (4.0) 522 (6.3) 2 (1.2) ~~
Cyprus s 86 (5.1) 508 (4.2) 14 (5.1) 494 (21.8) 1 (0.6) ~~
Czech Republic 97 (1.7) 568 (3.3) 3(1.7) 561 (20.7) 0 (0.0) ~~
England - - - - - - - - - - - -
Greece 99 (1.4) 495 (4.1) 1(1.4) ~~ 0 (0.0) ~~
Hong Kong 99 (0.8) 589 (4.3) 1(0.8) ~~ 0 (0.0) ~~
Hungary - - - - - - - - - - - -
Iceland - - - - - - - - - - - -
Iran, Islamic Rep. 99 (1.1) 428 (4.1) 0 (0.5) ~~ 1(1.0) ~~
Ireland 90 (3.2) 549 (3.7) 10(3.2) 570 (10.8) 0 (0.0 ~~
Israel - - - - - - - - - - - -
Japan 93 (2.3) 598 (2.1) 5 (2.0) 590 (7.8) 2 (1.2) ~~
Korea 96 (1.7) 610 (2.2) 4 (1.5) 616 (8.2) 1 (0.6) ~~
Kuwait r 98 (1.3) 401 (3.4) 2 (1.3) ~~ 0 (0.0) ~~
Latvia (LSS) 95 (2.0) 522 (5.0) 3 (1.5) 534 (10.5) 2 (1.3) ~~
Netherlands 65 (5.0) 581 (4.9) 33(4.7) 570 (4.9) 2 (1.3) ~~
New Zealand 69 (3.8) 499 (4.6) 30 (3.7) 512 (10.1) 1(0.8) ~~
Norway 80 (3.7) 502 (3.6) 20 (3.7) 499 (6.4) 1(0.7) ~~
Portugal 98 (1.2) 475 (3.7) 2(1.2) ~~ 0 (0.0) ~~
Scotland - - - - - - - - - - - -
Singapore 66 (4.2) 627 (5.7) 33(4.2) 621 (9.8) 1(0.7) ~~
Slovenia 92 (2.8) 549 (3.5) 6 (2.5) 565 (22.8) 2 (1.3) ~~
Thailand r 96 (2.6) 491 (5.3) 1(0.7) ~~ 3(2.5) 547 (61.2)
United States r 60 (4.1) 546 (4.7) 37 (4.2) 551 (4.2) 3 (1.0) 532 (12.2)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom

sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

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

A dash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.

An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Students' Reports on Frequency of Using Computers in Mathematics Class
Upper Grade (Fourth Grade*)

Some Lessons Most Lessons

Country

Percent of Mean Percent of Mean Percent of Mean

Students Achievement Students Achievement Students Achievement
Australia 56 (2.1) 564 (2.9) 37 (1.9) 538 (4.8) 7 (0.8) 502 (11.9)
Austria 97 (0.6) 562 (3.2) 3(0.6) 514 (18.6) 1(0.2) ~~
Canada 62 (2.3) 546 (4.0) 30 (2.0) 528 (4.7) 8 (0.8) 474 (7.6)
Cyprus 87 (1.7) 513 (2.9) 8 (1.6) 483 (11.2) 5 (0.5) 439 (7.3)
Czech Republic 93 (1.4) 570 (3.3) 6 (1.3) 561 (12.1) 1(0.2) ~~
England 40 (2.3) 531 (5.5) 51(2.1) 516 (3.8) 9 (0.9) 457 (5.3)
Greece 91 (0.9) 505 (3.3) 5 (0.5) 453 (8.5) 4 (0.5) 401 (10.9)
Hong Kong 95 (0.9) 593 (4.1) 3(0.7) 516 (25.0) 2 (0.3) ~~
Hungary 92 (0.8) 554 (3.6) 6 (0.6) 523(10.9) 3(0.4) 469 (9.2)
Iceland 80 (2.1) 481 (2.9) 17 (2.0) 472 (5.3) 3 (0.5) 421 (6.8)
Iran, Islamic Rep. r o 74(1.8) 446 (5.1) 11 (1.0) 409 (5.3) 14 (1.3) 412 (4.1)
Ireland 83 (2.4) 559 (3.3) 12 (2.0) 536 (8.8) 4 (0.8) 484 (13.6)
Israel r 41(3.4) 542 (5.1) 38 (2.6) 536 (4.7) 21 (2.0) 514 (5.8)
Japan 90 (1.7) 601 (2.1) 10 (1.8) 572 (7.5) 1(0.1) ~~
Korea 92 (0.9) 615 (2.1) 6 (0.8) 589 (6.4) 2 (0.4) ~~
Kuwait 74 (1.6) 412 (2.4) 11 (0.9) 381(3.9) 15 (1.1) 375(3.8)
Latvia (LSS) 93 (0.8) 532 (5.1) 4 (0.6) 498 (7.8) 3(0.5) 443 (8.0)
Netherlands 51 (3.7) 581 (4.7) 45 (3.5) 581 (3.6) 4 (0.9) 555 (10.6)
New Zealand 61 (2.2) 516 (4.3) 29 (1.9) 496 (6.2) 11 (1.0) 432(7.5)
Norway 71 (3.1) 511 (3.2) 25 (2.8) 505 (4.6) 4 (0.8) 467 (16.5)
Portugal 92 (0.9) 484 (3.1) 5 (0.8) 455 (11.2) 3(0.4) 392(10.7)
Scotland 33(1.8) 544 (4.7) 58 (1.9) 522 (4.4) 9(1.2) 458 (6.1)
Singapore 60 (3.3) 636 (6.0) 35 (3.0) 621 (7.5) 4 (0.6) 559 (23.5)
Slovenia 93 (0.9) 558 (3.2) 5(0.8) 503 (9.5) 2 (0.3) ~~
Thailand 88 (1.3) 495 (4.2) 8 (0.9) 450 (7.9) 4 (0.5) 435 (7.0)
United States 59 (2.5) 555 (2.9) 28 (2.0) 552 (6.1) 13 (1.1) 501 (6.7)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
Atilde (~) indicates insufficient data to report achievement.

An "r'" indicates a 70-84% student response rate.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



WHAT HOMEWORK ARE STUDENTS ASSIGNED?

Although teachers often give students time to begin or review homework assignme
in class, homework is generally considered a method of extending the time spent
regular classroom lessons. Table 5.19 presents teachers’ reports about how often {
assigned homework and the typical lengths of such assignments. Internationally, m
fourth-grade students were assigned homework at least once or twice a week, if

three times a week or more often. The pattern for the Netherlands differed substanti
from other countries, with teachers reporting that 86% of the students were assig
homework less than once a week, and of those, half were never assigned homewq
Typically, for the majority of students the assignments were 30 minutes or less

length. Homework assignments were more than 30 minutes for about one-third o
students or more in Hong Kong, Iran, Korea, Singapore, and Thailand.

Homework generally has its biggest impact when it is commented on and graded
teachers. Table 5.20 presents teachers’ reports about their use of students’ writ
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mathematics homework. In all participating countries, for at least 70% of the students,

teachers reported at least sometimes, if not always, correcting homework assignme
and returning those assignments to students.

Many teachers do not count mathematics homework directly in determining grades
but use it more as a method to monitor students’ understanding and to correc
misconceptions. In general, for the TIMSS countries, teachers reported that
mathematics homework assignments contributed only rarely or sometimes to studen
grades or marks. In some countries, homework had even less impact on grad
According to their teachers, homework never or only rarely contributed to the
grades for the majority of the students in the Czech Republic, Hong Kong, Japan
and Singapore.
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CHAPTER 5

Table 5.19

Teachers' Reports About the Amount of Mathematics Homework Assigned
Upper Grade (Fourth Grade*)

Percent of Students Taught by Teachers

Assigning Assigning Assigning

Homework Three

Homework Less Homework Once or Times a Week or
Never Than Once a Week Twice a Week
Country Assigning More Often
Homework
30 Minutes | More Than | 30 Minutes | More Than | 30 Minutes | More Than
or Less 30 Minutes or Less 30 Minutes or Less 30 Minutes

Australia r 4(L5) 13 (2.8) 2 (1.6) 50 (4.0) 5 (1.9) 25 (3.9) 2 (0.9)
Austria 1(1.4) 0 (0.0 0 (0.0) 19 (3.3) 0 (0.0) 67 (4.5) 13 (3.4)
Canada 14 (2.1) 9 (2.4) 0 (0.4) 45 (3.7) 0(0.3) 29 (3.9) 1 (0.6)
Cyprus 0 (0.0) 0 (0.0 0 (0.0) 2 (1.9) 0 (0.0) 83 (5.0) 16 (4.8)
Czech Republic 0 (0.0) 6 (1.9) 0 (0.0) 66 (3.6) 0 (0.0) 29 (3.6) 0 (0.0)
England - - - - - - - - - - - - - -
Greece 0 (0.0) 2 (1.0) 0 (0.0) 22 (3.3) 5(2.2) 61 (4.1) 10 (2.7)
Hong Kong 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0) 0 (0.0) 63 (5.3) 37 (5.3)
Hungary 0 (0.0) 1 (0.8) 0 (0.0) 1 (0.9) 1 (0.5) 93 (2.5) 4(2.)
Iceland 0 (0.0) 3(1.6) 0 (0.0) 42 (7.2) 10 (3.6) 45 (6.6) 1(0.1)
Iran, Islamic Rep. 0 (0.0) 2 (1.0) 0(0.2) 11 (2.8) 6 (2.1) 51 (4.3) 30 (4.1)
Ireland 0 (0.0) 0(0.3) 0 (0.0) 6 (1.9) 0(0.3) 91 (2.4) 2 (1.3)
Israel X X X X X X X X X X X X X X
Japan 1(0.8) 9 (2.6) 0 (0.0) 25 (3.8) 0(0.0) 57 (4.4) 7 (2.3)
Korea 0 (0.0) 1(0.7) 2 (1.6) 13 (2.8) 6 (1.7) 42 (3.9) 36 (3.8)
Kuwait r 1(0.7) 5(2.2) 0 (0.0) 46 (4.3) 3(1.9) 43 (4.3) 3(1.7)
Latvia (LSS) 0 (0.0) 0 (0.0 0 (0.0) 1(1.4) 0 (0.0) 96 (2.1) 3(1.6)
Netherlands 50 (4.8) 36 (4.8) 0 (0.0) 12 (3.3) 3(1.8) 0 (0.0) 0 (0.0)
New Zealand 4(1.2) 32 (4.4) 0 (0.0) 43 (4.5) 3(1.5) 18 (3.4) 0 (0.0)
Norway 0 (0.0) 0 (0.0) 0 (0.0) 21 (4.2) 2 (1.4) 71 (4.8) 5 (2.2)
Portugal 0 (0.0) 1(0.7) 0 (0.0) 12 (3.1) 0 (0.0) 70 (3.5) 17 (3.7)
Scotland 11 (2.9) 29 (4.6) 0 (0.4) 44 (4.7) 0 (0.0) 15 (3.6) 0 (0.0)
Singapore 0 (0.0) 1(0.8) 1(0.9) 5 (1.6) 7 (2.0) 39 (4.0) 47 (4.1)
Slovenia 0 (0.0) 0 (0.0 0 (0.0) 4(2.3) 0 (0.0) 88(3.2) 7 (2.1)
Thailand 0 (0.0) 0 (0.0 0 (0.0) 3(1.1) 6 (2.2) 20 (4.4) 72 (4.8)
United States r 3(17) 3(1.8) 0 (0.0) 20 (3.7) 2 (0.8) 66 (4.2) 5 (1.1)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.

Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).

Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
Adash (-) indicates data are not available.

An "r" indicates teacher response data available for 70-84% of students.

An "x" indicates teacher response data available for <50% students.

SOURCE: IEAThird International Mathematics and Science Study (TIMSS), 1994-95.
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Teachers' Reports on Their Use of Students' Written Mathematics Homework
Upper Grade (Fourth Grade*)

Percent of Students Taught by Teachers

Collecting, Correcting, and Then Using Homework to Contribute
C Returning Assignments to Students Towards Students' Grades or Marks
ountry
Never Sometimes | Always Never Rarely  Spmetimes  Always

Australia r 1(0.6) 9 (2.8) 32(3.8) 58 (4.5) |[r 30 (4.3) 29 (4.9) 33 (4.4) 8 (2.4)
Austria 2(1.2) 6 (2.4) 33(4.7) 59 (4.8) 36(5.0) | 52(5.9) 10 (2.9) 1(0.8)
Canada 3(1.7) 7 (2.3) 45 (4.1) 44 (4.3) 23(3.0) 16 (3.0) 45 (4.3) 16 (2.9)
Cyprus s 1(1.0) 9 (3.5) 49 (6.6) 4059 (s 28(5.6) 21(5.7) 37 (5.7) 14 (4.4)
Czech Republic 3(1.4) 3(1.2) 30 (3.8) 65 (4.1) 55 (4.4) 26 (3.7) 14 (3.0) 5 (1.9)
England - - - - - - - - - - - - - - - -
Greece r 5(2.0) 6 (2.4) 16 (3.0) 73 (3.6) 26 (3.3) 26 (3.6) 31(3.6) 16 (3.0)
Hong Kong 1(0.7) 1(0.7) 7(2.9) 91 (3.0) 61(5.3) | 25(5.0) 11 (4.3) 2(1.2)
Hungary r 5(2.1) 17 (3.7) 52 (5.1) 26 (4.4) |[r 19 (3.5) 36 (4.8) 28 (4.2) 17 (3.2)
Iceland 1(1.2) 5 (3.0) 24 (4.9) 70 (5.8) 46 (5.1) 13 (4.1) 32(4.3) 9 (2.0)
Iran, Islamic Rep. 3(2.0) 5 (2.2) 24 (4.3) 68 (4.3) 13 (3.1) 20 (3.9) 51 (4.9) 16 (3.5)
Ireland 3(1.4) 4 (1.5) 29 (4.3) 65 (4.8) 39 (4.2) 24 (4.0) 30 (4.5) 7(2.3)
Israel X X X X X X X X X X X X X X X X
Japan 12 (2.6) 17 (3.1) 20 (3.6) 51 (4.4) 71(4.1) 19 (3.1) 8 (2.6) 2(1.4)
Korea 1 (1.0) 6 (1.9) 54 (4.3) 39 (4.1) 7 (2.1) 24 (3.3) 59 (3.8) 10 (2.6)
Kuwait r 0(0.0) 4 (1.8) 20 (4.6) 76 (4.9) ||r 2(1.1) 14 (3.7) 51 (4.9) 33 (4.5)
Latvia (LSS) 2(1.4) 4(1.8) 17 (3.6) 77 (4.2) 30 (3.6) 24 (3.8) 26 (4.1) 20 (3.8)
Netherlands r 10 (3.6) 1(0.8) 22 (5.6) 67 (6.6) |Ir  35(6.1) 13 (3.9) 43(6.1) 9 (3.8)
New Zealand 13 (3.0) 11 (2.8) 33(4.2) 43 (4.6) 49 (4.5) 27 (4.3) 22 (4.1) 2 (1.4)
Norway 2 (1.3) 2 (1.3) 32 (4.5) 64 (4.5) 930)| 1941 | 61(5.3) 10 (3.0)
Portugal 3(1.6) 6 (2.2) 31 (4.4) 59 (4.9) 41 (4.8) 31 (4.7) 22 (3.5) 6 (1.8)
Scotland - - - - - - - - - - - - - - - -
Singapore 0 (0.0) 0 (0.0) 12 (2.3) 88 (2.3) 50 (3.9) 24 (3.4) 23 (3.4) 3(1.2)
Slovenia 1(1.0) 6 (2.4) 53(5.2) 40 (4.6) 44 (4.6) 34 (4.5) 20 (4.2) 1(1.3)
Thailand r 1(0.6) 0 (0.0) 5 (2.2) 94(2.2) |[r 22 (4.8) 9 (4.1) 48 (6.8) 21 (4.5)
United States r 3(0.9) 7 (1.7) 42 (3.7) 48(4.1) |Ir 10(23)| 13(1.8)| 52(3.7) 24 (2.8)

*Fourth grade in most countries; see Table 2 for more information about the grades tested in each country.
1Based on those teachers who assign homework.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom
sampling procedures (see Figure A.3).
Because population coverage falls below 65%, Latvia is annotated LSS for Latvian Speaking Schools only.
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
A dash (-) indicates data are not available.
An "r" indicates teacher response data available for 70-84% of students. An "s" indicates teacher response data available for 50-69% of students.
An "x" indicates teacher response data available for <50% students.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

183






