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Chapter 5
The Science Curriculum
The fi rst part of Chapter 5 presents information about the curricular 
goals in the TIMSS 2003 countries, referred to as the intended curricu-
lum. Information is provided about the science subjects offered in each 
country, whether the participating countries have national curricula 
and public examinations in science, how the curriculum is supported 
and monitored within each country, whether countries differentiate the 
curricula for students with different levels of ability, and the approaches 
and processes that are emphasized in the intended curriculum. The 
second part of the chapter presents data about the coverage of the 
TIMSS science topics in the intended curriculum for each country, as 
well as teachers’ reports about the science topics actually taught to their 
students, also known as the implemented curriculum.

In comparing achievement across countries, it is important 
to consider differences in students’ curricular experiences and how 
they may affect the science they have studied. Students’ opportu-
nity to learn the content, skills, and processes tested in the TIMSS 
2003 science assessment depends to a large degree on the curricular 
goals and intentions inherent in each country’s policies for science 
education. Just as important as what students are expected to learn, 
however, is what their teachers choose to teach them. The lessons 
provided by the teacher ultimately determine the science students 
are taught.
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Taipei, Indonesia, Lebanon, Morocco, and the Philippines, were teach-
ing some or all of biology, chemistry, physics, and earth science as 
separate subjects (in some cases chemistry and physics or biology and 
earth science are combined), although not necessarily contemporane-
ously. Elsewhere, the common practice was to integrate the sciences 
into a general science curriculum. 
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TIMSS2003

Grade88SCIENCE 

Countries Separate Science
Courses Offered Science Subjects and Grades Taught

Armenia k Biology 8; Chemistry 8; Physics 8; Earth Science 8

Australia j General/integrated science

Bahrain j General/integrated science

Belgium (Flemish) k Biology 8; Physics 8; Earth Science 8

Botswana j General/integrated science

Bulgaria k Biology 6,7,8; Chemistry 7,8; Physics 7,8;  Earth Science 8

Chile j General/integrated science

Chinese Taipei k Biology 7; Physics/Chemistry 8

Cyprus k Biology 7; Chemisty 8; Physics 8; Geography 8

Egypt j General/integrated science

England j General/integrated science

Estonia k Biology 7,8; Geography 7,8; Chemistry 8; Physics 8

Ghana j General/integrated science

Hong Kong, SAR j General/integrated science

Hungary k Biology 7,8; Chemistry 7,8; Physics 7,8; Earth Science 7,8

Indonesia k Biology 7,8; Physics, 7,8

Iran, Islamic Rep. of j General/integrated science

Israel j General/integrated science

Italy j General/integrated science

Japan j General/integrated science

Jordan j General/integrated science

Korea, Rep. of j General/integrated science

Latvia k Biology 6-8; Chemistry 8; Physics 8

Lebanon k Life and Earth Sciences 7,8; Chemistry 7,8; Physics 7,8

Lithuania k Integrated science "Nature and man" 5,6; Geography 6,7,8; Biology 7,8;
Physics 7,8; Chemistry 8

Macedonia, Rep. of k Natural Science 1-4; Biology 5-8; Geography 5-8; Chemistry 7,8; Physics
7,8

Malaysia j General/integrated science

Moldova, Rep. of k Biology 5-8; Geography 5-8; Physics 6-8; Chemistry 7,8

Morocco k Biology 8; Chemistry 8; Physics 8; Earth Science 8

Netherlands k General/integrated science K-6; Biology 7,8; Physics/Chemistry 7,8;
Geography 7,8

New Zealand j General/integrated science

Norway j General/integrated science

Palestinian Nat'l Auth. j General/integrated science

Philippines k
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At the fourth grade, Exhibit 5.2 shows that of the 26 coun-
tries that participated in TIMSS 2003 at this level, all but 3 reported 
having national curricula in fourth-grade science. Similar to the 
eighth grade, fourth-grade science curricula in Australia and the 
United States were determined at the state level, and school boards 
in Belgium (Flemish) developed their own curricula based on offi -
cially defi ned fi nal attainment levels. Among benchmarkers, Indiana, 
Ontario, and Quebec had system-wide curricula determined at the 
state or provincial level, respectively.

At the time of the TIMSS 2003 assessment, the offi cial fourth-
grade science curriculum had been in place for fi ve years or less in 20 of 
the participants, and nearly half of those were in revision. Of the nine 
participating entities with a fourth-grade science curriculum of more 
than fi ve years standing, fi ve were revising it at the time of the assess-
ment. As at the eighth grade, curriculum renewal in Australia and the 
United States varied by state and was generally an ongoing process.

Public examinations with consequences for individual students 
are another common feature of many countries’ educational systems. 
Although public examinations can provide information of interest to 
national and regional policymakers, their main purpose is to make 
decisions about individual students, such as promotion from one grade 
to another, entry to a higher school system, or graduation from second-
ary school. Among all TIMSS 2003 participants, 39 countries and one 
benchmarking entity reported having public examinations in science at 
one or more grades. Grade 12 was the most prevalent, with 33 coun-
tries giving students public examinations in science at this level.
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Grade
SCIENCE 
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Countries National
Curriculum

Year Curriculum
Introduced

Curriculum
Under Revision

Public Exams with
Consequences
for Individual

Students

Grades Tested in
Public Exams

Armenia k 2000 j k 10
Australia j Varies by state;

generally ongoing
process

k k 12

Bahrain k 2001 k k 9,10,11,12

1 Belgium (Flemish) j 1997 j j -
Botswana k 1996 k k 7,10,12
Bulgaria k 1997 k k 12
Chile k 2002 k k 12
Chinese Taipei k 1997 k k 9,12

Cyprus k 1990 k k 12
Egypt k 2002 k k 5,8,10,11
England k 2000 j k 10,11,12
Estonia k 1997, revised 2002 k k 9,12

Ghana k 1987, revised 2001 j k 9
Hong Kong, SAR k 2000 j k Biology 11,13; Chemistry 11,13; Physics

11,13; Human Biology 11,13

Hungary k 2000 j k 12
Indonesia k 1994 k k 6,9,12
Iran, Islamic Rep. of k 2002 j k 5,8,11,12
Israel k 1998 j k 11,12

2 Italy k 1979, revised 2002 j k 5,8,13
Japan k 2002 j j -
Jordan k 1994 k k 12
Korea, Rep. of k 2002 j k 9,12
Latvia k 1997 and 2001 k k 6,9,12
Lebanon k 1999 k j -
Lithuania k 1997, revised 2003 k k Biology 12; Chemistry 12; Physics 12;

Geography 12

Macedonia, Rep. of k 1994 j k 12
Malaysia k 1990 k k 6,9,11,13
Moldova, Rep. of k 2003-2004 j k 9,11,12
Morocco k 1992-1993 k k 12
Netherlands k 1998 k k 10,11,12
New Zealand k 1995 k k 10,11,12
Norway k 1997 j j -
Palestinian Nat'l Auth. k 2002-2003 k k 12
Philippines k 2002 j k 4,8
Romania k 1999 k k 12
Russian Federation k 1998 k k By choice: Biology 9,11; Chemistry 9,11;

Physics 9,11; Geography 9,11

Saudi Arabia k 1999 k k 12
Scotland k 2000 j k 10,11,12
Serbia k 1984-1985 k j -

Singapore k 2001 k k 6,10,12
Slovak Republic k 1999 k j -
Slovenia k 1999 for sample of

schools; 2003 for all
schools

k j -

South Africa k 2001 (introduced in
1998 for prior

grades)

k k 12kk
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How Do Countries Support and Monitor 
Curriculum Implementation?

Education systems use different ways to achieve the best match between 
the intended and the implemented curriculum. The use of public exam-
inations as a mechanism to support and monitor implementation of 
the intended curriculum is prevalent among many countries, as noted 
above. Another way to help ensure alignment is to develop instruc-
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by 22 participants. A system of school inspection or audit was used 
by 21 participants and mandated or recommended textbooks also 
by 21 participants. Similar to the eighth grade, the least widely used 
method at the fourth grade was national assessment based on student 
samples (10 participants).

An additional method countries often use to support curriculum 
implementation is to provide science teachers with specifi c preparation 
in how to teach the intended curriculum as part of their pre-service 
and/or in-service education. These data are given in Exhibit 6.5 of the 
next chapter.
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Grade
SCIENCE 

Countries

Armenia k k k k k j j

Australia j k k k k k k

Belgium (Flemish) j k k k k j k

Chinese Taipei k k k j k j k

Cyprus k k k k k j k

England j k k k k j k

Hong Kong, SAR k k k j k j k

Hungary j k k k j j j

Iran, Islamic Rep. of k k k k k j k

Italy j k k k j k k

Japan k k k k k k k

Latvia k j k k k j k

Lithuania k k k k j k k

Moldova, Rep. of k k k k k k k

Morocco k k k j k j k

Netherlands j k j j j k j

New Zealand j k j k k j k

Norway k k j k j k j

Philippines k k k k k k k

Russian Federation k k k k k j k

Scotland j k j k k k k

Singapore k k k k k j k

Slovenia k k k k k j j

Tunisia k k k j k j k

United States k k j k k k j

Yemen k k k k j j k

Benchmarking Participants
Indiana State, US k k j j k j k

Ontario Province, Can. k k k k k j j

Quebec Province, Can. k k k k k j j

Country reported Yes
for the particular optionk

Country reported No
for the particular optionj
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How Much Instructional Time is Intended for Science?
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TIMSS2003

Grade
SCIENCE 
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44Exhibit 5.4:  

Countries

Romania

Russian Federation

Saudi Arabia

Scotland

Serbia

Singapore

Slovak Republic

Slovenia

South Africa

1 Sweden

Syrian Arab Republic

Tunisia

United States

Yemen

Benchmarking Participants
Basque Country, Spain

Indiana State, US

Ontario Province, Can.

5-9

5

7

5

10

8

Biology and Env.
Science 7.1; Chemistry
7.1; Physics 7.1; Earth

Science 7.1

13

15

12

15

5

j

-

5

180 min/wk

j

12-14

14

10

5

24

10

Biology and Env.
Science 7.1; Chemistry
7.1; Physics 7.1; Earth

Science 7.1

6

15

12

15

7

j

-

- -

5

180 min/wk

j

Quebec Province, Can.

-

5

7

5

-

-

-

9

-

-

-

10

j

6.8

-

150 min/wk

j

j

Biology 3-7;
Chemistry 7;

Physics 7;
Geography 7
Biology 6.25;

Chemistry 6.25;
Physics 6.25;

Geography 6.25
12

10

Biology 8; Chemistry 8;
Physics 8; Geography 8

14
Biology and

Env. Science 7.1;
Chemistry 7.1;

Physics 7.1;
Earth Science 7.1

Biology 5; Chemistry 7;
Physics 7

15

12

20

8

j

-

6.6

200 min/wk

j

11

Grade 2 Grade 4 Grade 6 Grade 8

j
Country reported that
the national curriculum
does not specify the
percentage of total
instructional time
intended for science

Percentage of Total Instructional Time Intended for Science

Background data provided by National Research Coordinators. 

1 Sweden: Figure shown represents an average across the nine years of compulsory school.

A dash (–) indicates comparable data are not available. 
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Do Countries Differentiate the Intended Science Curriculum for 
Students with Different Levels of Ability?

The challenge of maximizing opportunity to learn for students with 
widely varying abilities is met differently in different countries. Exhibit 
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Grade
SCIENCE 
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Countries
One Curriculum
for All Students

with No Grouping

One Curriculum
for All Students,

but Different
Groups of Students

Have Different
Difficulty Levels

Different Curricula
for Different Groups

of Students According
to Ability Level

Armenia k j j

Australia j k j

Bahrain k j j

Belgium (Flemish) j k j

Botswana k j j

Bulgaria k j j

Chile k j j

Chinese Taipei k j j

Cyprus k j j

Egypt k j j

England j k j

Estonia k j j

Ghana k j j

Hong Kong, SAR j k j

Hungary k j j

Indonesia k j j

Iran, Islamic Rep. of k j j

Israel j k j

Italy k j j

Japan k j j

J1J1J1J1J1j
/F16 1 Tf
16.8966 0 TD
10.2291 Tc
(kjj)Tj
/F1 1 Tf8nO TD
0 Tc


1004 (229181atvswana)Tj
/F16 1 Tf
16.8966 0 TD
10.2291 Tc
(kjj)Tj
/F1 1 Tf
-16.8966 -1.5517 TD
0 TLeban517 i4E m-GL
0 ua1 Tf
16.8966 0 TD
10.2291 Tc
(kjj)Tj
/F1 1 Tf
-16.8966 -1.5516 TD
0 Tc
(England)Tj
/Maced 1 T1 Tf
16.8966 0 TD
10.2291 Tc
(kjj)Tj
/F1 1 Tf
-16.8966 -1.5517 TD
0 Tc
(J1J1J1J7gland)Tj
/Malay.8966 0 TD
10.2291 Tc
0 Tw
(jkj)Tj
/F1 1 Tf
-16.8966 -1.5517 TD
0 Tc
(Hungary)Tj
/F1MoldovT1 Tf
16.8966 0 TD
10.2291 Tc
(kjj)Tj
/F1 1 Tf
-16.8966 -1.5517 TD
0 Tc
(J1J1J1J7gland)Tj
/Morolty966 0 TD
10.2291 Tc
(kjj)Tj
/F1 1 Tf
-16.8966 -1.5517 TD
0 Tc
(J1J1J1J7gland)Tj
/Nether16 1 TD
10.2291 Tc
(kjj)Tj
/F1 1 Tf
-16.8966jjk966 -1.5517 TD
0 Tc
(J1J1J1J7gland)Tj
/New Zea16 1 Tf
16.8966 0 TD
10.2291 Tc
(kjj)Tj
/F1 1 Tf
-16.8966 -1.5518 TD
0 Tc
garyk j j

k j j

k j j

Egypt k j j

England k j j

E g y p tk j jk j j

k j j

k j j

J1J1J1Jgary k j j
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Grade
SCIENCE 

Countries
One Curriculum
for All Students

with No Grouping

One Curriculum
for All Students,

but Different
Groups of Students

Have Different
Difficulty Levels

Different Curricula
for Different Groups

of Students According
to Ability Level

Armenia k j j

Australia j k j

Belgium (Flemish) k j j

Chinese Taipei k j j

Cyprus k j j

England j k j

Hong Kong, SAR k j j

Hungary k j j

Iran, Islamic Rep. of k j j

Italy k j j

Japan k j j

Latvia k j j

Lithuania k j j

Moldova, Rep. of k j j

Morocco k j j

Netherlands k j j

New Zealand j k j

Norway k j j

Philippines k j j

Russian Federation k j j

Scotland j k j

Singapore k j j

Slovenia k j j

Tunisia k j j

United States j k j

Yemen k j j

Benchmarking Participants
Indiana State, US k j j

Ontario Province, Can. k j j

Quebec Province, Can. k j j

Country reported Yes for
the particular optionk

Country reported No for
the particular optionj

Background data provided by National Research Coordinators. 

44The Way the Intended Science Curriculum Addresses the Issue of Students 
with Different Levels of Ability

Exhibit 5.5:  
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What Approaches and Processes Do Countries Emphasize in their 
Intended Science Curriculum?

Exhibit 5.6 indicates the relative emphasis given to various aspects of 
science instruction in the intended curriculum of participating coun-
tries, for both eighth and fourth grade. At the eighth grade, “a lot 
of emphasis” was most commonly placed on understanding science 
concepts (34 participants) and knowing basic science facts (35 partici-
pants). Considerable emphasis also was placed on writing explanations 
about what was observed and why it happened (20 participants). 

Less emphasis was placed internationally on experimental work, 
with conducting experiments or investigations emphasized a lot in the 
curricula of 16 participants, formulating hypotheses or predictions to 
be tested in the curricula of 12 participants, and designing and planning 
experiments or investigations in the curricula of 9 participants.

Understanding human impact on the environment was given 
a lot of emphasis in the intended eighth-grade curriculum of 16 par-
ticipants, and learning about technology and its impact on society in 
that of 9 participants. Learning about the nature of science and inquiry 
received a lot of emphasis in 10 participating entities.

Relative to the other approaches and processes, participants 
reported placing less emphasis on integrating science with other sub-
jects and incorporating the experiences of different ethnic/cultural 
groups. Only four participants (Botswana, Israel, Italy, and South 
Africa) reported placing a lot of emphasis on integrating science, and 
just two countries – South Africa and Sweden – reported placing a lot of 
emphasis on the multicultural approach in the intended curriculum. 

In the intended science curriculum at the fourth grade, most 
emphasis was placed on understanding science concepts (15 partici-
pants emphasized a lot), knowing basic science facts (13 participants), 
and writing explanations about what was observed and why it hap-
pened (13 participants). Conducting experiments or investigations 
was given a lot of emphasis in 11 participating entities. Designing and 
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Grade
SCIENCE 
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Countries

Learning
About

the Nature
of Science

and Inquiry

Integrating
Science

with Other
Subjects

Learning About
Technology

and its Impact
on Society

Understanding
Human

Impact on the
Environment

Incorporating
the

Experiences
of Different

Ethnic/Cultural
Groups

Armenia p j n p n

Australia p n p p n

Bahrain p p k n j

Belgium (Flemish) n n p p j

Botswana p k p p j

Bulgaria k p n n j

Chile n n k k j

Chinese Taipei n n n k j

Cyprus n j p n j

Egypt k p p k n

England p n p p n

Estonia p p n p n

Ghana k p n p n

Hong Kong, SAR p p p p n

Hungary n j n n j

Indonesia p n p k j

Iran, Islamic Rep. of p p p p j

Israel k k p k n

Italy p k k k j

Japan k p p p j

Jordan p n p p j

Korea, Rep. of n n p p j

Latvia p p p p j

Lebanon k n p n n

Lithuania p p p k n

Macedonia, Rep. of n p n p n

Malaysia p n n p n

Moldova, Rep. of p p k p j

Morocco n p p p p

Netherlands n p k k n

New Zealand k p k p p

Norway p n p k n

Palestinian Nat'l Auth. p n p p n

Philippines p n p k n

Romania j n p p j

Russian Federation n p p p j

Saudi Arabia p p p k j

Scotland n p p p n

Serbia n p n n n

Singapore n p n n p

Slovak Republic k p p k p

Slovenia n p p n n

South Africa p k k p k

Sweden k n n k k

Syrian Arab Republic n j j n n

Tunisia n j n n j

United States p n n k n

Benchmarking Participants
Basque Country, Spain n p n p n

Indiana State, US k p k k n

Ontario Province, Can. n p k k p

Quebec Province, Can. p n p p j

A Lot of Emphasis
k

Some Emphasis
p

Very Little Emphasis
n

No Emphasis
j

Background data provided by National Research Coordinators.

88Exhibit 5.6: Emphasis on Approaches and Processes in the Intended Science Curriculum



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE198

CHAPTER 5: THE SCIENCE CURRICULUM TIMSS2003

Grade
SCIENCE 

Countries

Knowing
Basic

Science
Facts

Understanding
Science

Concepts

Writing
Explanations
About What

Was Observed
and Why

it Happened

Designing
and Planning
Experiments

or
Investigations

Conducting
Experiments

or
Investigations

Integrating
Science

with Other
Subjects

Armenia k k p n n p

Australia p k p p k n

Belgium (Flemish) k n j j n n

Chinese Taipei k p p n p n

Cyprus p k k j k p

England k k p k k p

Hong Kong, SAR p p n n n p

Hungary k n n n n n

Iran, Islamic Rep. of p p k n p p

Italy k k k k k k

Japan k k k k k p

Latvia p n p n n n

Lithuania p p p p p p

k k k k k n

k k p k k p
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planning experiments or investigations, integrating science with other 
subjects, understanding human impact on the environment, and learn-
ing about technology and its impact on the environment were among 
the approaches receiving less emphasis in the intended curriculum, 
while incorporating the experiences of different ethnic/cultural groups 
was emphasized least in the fourth-grade science curriculum.

Are the TIMSS Science Topics Included 
In the Intended Curriculum?

The ability of policymakers to make sound judgments about relative 
strengths and weaknesses of science education in their systems depends 
on achievement measures being based, as closely as possible, on what 
students in their systems have actually been taught. The TIMSS Assess-
ment Frameworks and Specifi cations: 2003 served as the basis for the TIMSS 
2003 science assessment.4 It delineates the science content and skills 
to be assessed at both the eighth and fourth grades, and represents 
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and if so, whether the topics were intended to be taught to “all or 
almost all students” or “only the more able students.” 

Exhibit 5.7 shows that, for most countries, a great deal of the 
science content addressed by the TIMSS 2003 assessment was included 
in their intended curricula. On average, across participants at the eighth 
grade, 71 percent of the assessment topics were intended for all or 
almost all students, and a further 4 percent for only the more able stu-
dents. In only eight countries were less than half of the topics included 
in the eighth-grade curriculum: Belgium (Flemish), Botswana, Cyprus, 
Indonesia, Lebanon, Morocco, South Africa, and Tunisia. Coverage of 
the TIMSS science topics was particularly sparse in South Africa and 
Tunisia, with just 16 and 7 percent of the topics, respectively, in the 
intended curriculum for all or almost all students. 

It is noteworthy that in most countries, those topics included in 
the curriculum were intended for all students. Only in Hong Kong SAR, 
New Zealand, Scotland, South Africa, Sweden, the Basque Country, 
and Quebec were more than 10 percent of science topics intended only 
for the more able students.

Each of the fi ve content areas in the TIMSS eighth-grade science 
assessment – life science, chemistry, physics, earth science, and envi-
ronmental science – was included in the intended curriculum in about 
equal proportions (65-75%), on average. In life science, 73 percent 
of the topics, on average, were included in participants’ intended cur-
riculum for all or almost all students. At least 10 of the 12 life science 
topics were included in the curriculum of about half of the participants 
(25). Participants with relatively low coverage (no more than half of 
the 12 topics) included Botswana, Bulgaria, Cyprus, Indonesia, Iran, 
Lebanon, Morocco, Slovenia, Tunisia, and Quebec. 

Chemistry had fewer topics than life science (8 vs. 12) but a 
proportionally similar level of inclusion in the intended curricu-
lum – 70 percent of topics, on average. Ten participants included all 
eight chemistry topics in their curricula, and a further 13 participants 
included seven of the eight topics. None of the chemistry topics were 
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included in the intended curriculum in Belgium (Flemish), Indonesia, 
and Tunisia. 
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TIMSS2003

Grade88SCIENCE Exhibit 5.7:  

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Armenia 91 5 5 67 17 17 100 0 0
Australia 55 0 45 58 0 42 50 0 50
Bahrain 91 0 9 100 0 0 88 0 13
Belgium (Flemish) 23 7 70 67 17 17 0 0 100
Botswana 30 0 70 50 0 50 13 0 88
Bulgaria 75 0 25 33 0 67 88 0 13
Chile 64 0 36 92 0 8 75 0 25
Chinese Taipei 70 0 30 100 0 0 88 0 13
Cyprus 23 2 75 8 8 83 38 0 63
Egypt 86 0 14 83 0 17 100 0 0
England 84 0 16 92 0 8 88 0 13
Estonia 100 0 0 100 0 0 100 0 0
Ghana 95 0 5 100 0 0 88 0 13
Hong Kong, SAR 64 16 20 67 17 17 25 38 38
Hungary 91 0 9 100 0 0 100 0 0
Indonesia 48 0 52 50 0 50 0 0 100
Iran, Islamic Rep. of 61 0 39 42 0 58 100 0 0
Israel 77 0 23 67 0 33 75 0 25
Italy 98 0 2 100 0 0 100 0 0
Japan 73 0 27 58 0 42 88 0 13
Jordan 100 0 0 100 0 0 100 0 0
Korea, Rep. of 52 0 48 58 0 42 38 0 63
Latvia 82 0 18 58 0 42 100 0 0
Lebanon 41 0 59 33 0 67 63 0 38
Lithuania 98 0 2 100 0 0 88 0 13
Macedonia, Rep. of 89 0 11 83 0 17 100 0 0
Malaysia 59 0 41 67 0 33 75 0 25
Moldova, Rep. of 98 0 2 100 0 0 88 0 13
Morocco 43 7 50 50 0 50 75 0 25
Netherlands 73 9 18 92 0 8 75 25 0
New Zealand 57 27 16 58 25 17 50 38 13
Norway 80 0 20 92 0 8 63 0 38
Palestinian Nat'l Auth. 86 0 14 92 0 8 75 0 25
Philippines 70 5 25 100 0 0 38 13 50
Romania 82 0 18 92 0 8 100 0 0
Russian Federation 86 0 14 75 0 25 88 0 13
Saudi Arabia 75 0 25 92 0 8 50 0 50
Scotland 75 18 7 83 17 0 88 13 0
Serbia 98 0 2 100 0 0 88 0 13
Singapore 77 0 23 58 0 42 88 0 13
Slovak Republic 82 5 14 67 0 33 75 25 0
Slovenia 77 0 23 50 0 50 88 0 13
South Africa 16 32 52 25 42 33 13 38 50
Sweden 77 11 11 92 0 8 63 38 0
Syrian Arab Republic 57 7 36 67 25 8 38 0 63
Tunisia 7 0 93 25 0 75 0 0 100
United States 95 2 2 100 0 0 75 13 13
International Avg. 71 4 25 73 4 23 70 5 25

Benchmarking Participants
Basque Country, Spain 48 27 25 50 17 33 38 25 38
Indiana State, US 93 0 7 100 0 0 63 0 38
Ontario Province, Can. 84 0 16 83 0 17 50 0 50
Quebec Province, Can. 50 11 39 42 8 50 50 0 50

Countries

Overall
(44 topics)

Chemistry
(8 topics)(12 topics)

Percentage of TIMSS Science Topics Intended to be Taught Up to and Including Eighth Grade*

Life Science

Summary of TIMSS Science Topics in the Intended Curriculum

Background data provided by National Research Coordinators. 

* Percentages may not add to 100 due to rounding.

See Exhibits 5.9 through 5.13 for data on individual topics.
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Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Armenia 100 0 0 100 0 0 100 0 0
Australia 60 0 40 55 0 45 33 0 67
Bahrain 100 0 0 73 0 27 100 0 0
Belgium (Flemish) 0 0 100 0 9 91 67 0 33
Botswana 40 0 60 18 0 82 0 0 100
Bulgaria 100 0 0 91 0 9 67 0 33
Chile 50 0 50 36 0 64 67 0 33
Chinese Taipei 70 0 30 45 0 55 0 0 100
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TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, 
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TIMSS2003

Grade88SCIENCE Exhibit 5.8:  

Armenia s 90 (0.7) r 71 (2.1) s 97 (1.2) s 89 (1.0) s 96 (2.5) – –
Australia r 52 (1.3) r 51 (1.7) r 58 (1.5) r 50 (1.6) r 53 (2.2) r 37 (3.3)
Bahrain 55 (0.8) 64 (0.9) 70 (1.3) 90 (1.2) 12 (1.4) 12 (1.6)
Belgium (Flemish) r 48 (1.3) r 70 (1.5) – – 25 (1.6) r 24 (1.7) – –
Botswana 28 (0.9) 41 (1.6) 15 (1.3) 37 (1.2) 16 (1.2) 23 (2.1)
Bulgaria r 88 (0.9) r 81 (1.6) r 81 (1.8) r 95 (1.1) r 94 (0.9) – –
Chile 79 (1.1) 90 (1.1) 84 (1.8) 66 (2.0) 74 (1.9) 79 (2.6)
Chinese Taipei 78 (1.0) – – 90 (0.7) 68 (1.4) – – – –
Cyprus 56 (0.4) – – 46 (0.5) 49 (0.4) 77 (0.8) – –
Egypt 92 (0.9) 92 (0.9) 96 (1.0) 93 (1.1) 89 (1.3) 84 (2.0)
Estonia 73 (0.9) 61 (1.4) 84 (1.3) 54 (1.5) 95 (0.7) – –
Ghana 48 (1.3) 55 (1.5) 64 (1.6) 44 (1.6) 32 (2.3) 49 (3.5)
Hong Kong, SAR 53 (1.3) 63 (1.8) 59 (2.2) 70 (1.7) 21 (1.6) 51 (3.9)
Hungary 84 (0.7) 83 (1.1) 97 (0.8) 81 (1.0) 71 (2.3) – –
Indonesia 75 (0.7) 72 (1.1) – – 79 (0.8) – – – –
Iran, Islamic Rep. of 84 (1.0) 80 (1.3) 88 (1.1) 90 (1.3) 80 (1.5) 76 (2.6)
Israel r 56 (1.5) 49 (2.0) 76 (1.9) 59 (1.4) s 45 (3.4) s 39 (4.0)
Italy 77 (1.0) 91 (0.8) 80 (1.7) 68 (1.8) 74 (1.7) 59 (2.9)
Japan 52 (0.7) 39 (1.1) 80 (1.6) 68 (1.1) 46 (1.2) 1 (0.7)
Jordan 75 (1.5) 75 (2.3) 77 (1.9) 87 (1.5) 66 (2.1) 63 (2.9)
Korea, Rep. of s 54 (1.7) s 49 (1.7) s 44 (2.1) s 68 (2.2) s 64 (2.5) s 23 (2.7)
Latvia s 64 (1.4) s 65 (2.6) x x s 62 (2.2) – – – –
Lebanon r 73 (1.5) r 74 (2.0) 88 (1.4) 83 (1.5) r 51 (3.5) s 60 (3.9)
Lithuania 70 (0.8) 68 (2.1) 67 (1.6) 47 (2.1) 95 (1.0) – –
Macedonia, Rep. of 98 (0.3) 97 (0.6) 98 (1.3) 98 (0.6) 92 (1.6) – –
Malaysia 64 (1.1) 78 (0.9) 81 (1.6) 74 (1.3) 25 (2.1) 67 (3.0)
Moldova, Rep. of s 80 (1.4) s 68 (3.6) s 94 (1.4) s 77 (2.0) r 79 (3.4) x x
Morocco x x s 55 (2.6) s 67 (3.0) s 61 (3.4) s 31 (2.7) – –
Netherlands r 58 (1.5) r 73 (1.8) r 33 (2.4) r 52 (1.9) r 59 (2.5) – –
New Zealand 45 (1.5) 46 (2.3) 59 (2.4) 48 (1.7) 36 (2.1) 30 (3.6)
Norway 45 (1.3) 41 (2.0) 39 (2.1) 33 (1.4) 68 (2.0) 32 (3.4)
Palestinian Nat'l Auth. 68 (1.4) 68 (1.6) 73 (1.7) 81 (1.5) 61 (2.1) 42 (3.5)
Philippines r 63 (1.8) 88 (1.5) r 38 (3.7) r 30 (3.2) r 77 (3.2) r 89 (2.9)
Romania 96 (0.4) 96 (0.7) 95 (1.0) 96 (1.3) 95 (1.2) – –
Russian Federation – – – – – – – – – – – –
Saudi Arabia 70 (1.6) 73 (1.9) 63 (2.5) 65 (2.5) 77 (1.8) 68 (3.7)
Scotland s 61 (1.2) s 64 (1.5) s 75 (1.3) s 70 (1.6) s 42 (2.4) s 41 (2.8)
Serbia 96 (0.6) 94 (1.2) 95 (1.5) 95 (1.1) 94 (1.9) – –
Singapore 58 (1.0) 67 (1.1) 75 (1.6) 77 (1.1) 17 (1.5) 48 (2.4)
Slovak Republic 81 (0.8) 82 (1.8) 75 (1.4) 77 (0.7) 90 (1.7) – –
Slovenia 67 (0.8) 77 (1.2) 78 (1.5) 44 (1.6) – – – –
South Africa r 49 (2.2) r 57 (2.4) r 54 (2.5) r 46 (2.5) r 37 (3.3) r 63 (3.4)
Sweden r 63 (1.2) r 66 (1.6) r 70 (1.4) r 64 (1.6) x x s 35 (3.4)
Syrian Arab Republic – – – – – – – – – – – –
Tunisia r 32 (1.4) 66 (1.3) r 14 (2.1) r 11 (1.8) 27 (1.7) 31 (3.2)
United States r 79 (1.2) r 86 (1.7) r 73 (2.3) r 70 (1.9) r 86 (1.5) r 69 (3.0)

¶ England x x x x x x s 93 (1.2) x x x x
International Avg. 67 (0.2) 70 (0.3) 70 (0.3) 66 (0.3) 61 (0.3) 49 (0.6)

Benchmarking Participants
Basque Country, Spain 68 (1.5) 66 (1.9) 54 (2.8) 66 (2.8) 82 (2.2) 70 (4.0)
Indiana State, US 84 (1.6) 89 (2.4) 79 (3.3) 78 (3.0) 89 (3.1) 80 (4.6)
Ontario Province, Can. 72 (1.3) 75 (1.9) 60 (2.2) 72 (2.2) 76 (2.6) 74 (3.9)
Quebec Province, Can. r 52 (1.3) r 42 (2.3) r 50 (1.8) r 34 (1.8) r 78 (2.1) r 71 (3.6)

Countries

Average Percentage of Students Taught the TIMSS Science Topics

Overall*
(44 topics) (12 topics)

Chemistry
(8 topics)

Physics
(10 topics)

Earth Science
(11 topics)

Environmental
Science0e, US
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TIMSS2003

Grade
SCIENCE 
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44Exhibit 5.8:  

Armenia x x x x x x x x
Australia r 58 (2.0) r 74 (2.0) r 45 (2.7) r 57 (2.2)
Belgium (Flemish) 43 (1.2) 59 (1.8) 30 (1.3) 44 (1.5)
Chinese Taipei 63 (1.5) 68 (1.5) 63 (1.9) 56 (1.9)
Cyprus 55 (1.7) 61 (2.2) 54 (1.9) 51 (2.0)
England r 69 (1.3) r 71 (2.1) r 74 (1.7) r 62 (1.8)
Hong Kong, SAR r 62 (1.9) r 62 (2.5) r 67 (2.6) r 53 (1.9)
Hungary 71 (1.5) 88 (1.5) 61 (2.1) 68 (2.0)
Iran, Islamic Rep. of 68 (1.9) 69 (2.4) 68 (2.1) 68 (2.2)
Italy 65 (1.1) 72 (1.1) 55 (1.6) 72 (1.7)
Japan 37 (1.2) 35 (1.5) 46 (1.6) 24 (1.4)
Latvia x x x x x x x x
Lithuania 81 (1.0) 96 (0.8) 67 (1.7) 85 (1.1)
Moldova, Rep. of r 75 (1.5) r 83 (1.7) r 58 (2.3) r 91 (1.3)
Morocco x x x x x x x x
Netherlands 47 (1.6) 65 (2.0) 31 (2.1) 49 (2.2)
New Zealand r 62 (1.6) r 73 (1.7) r 54 (1.7) r 60 (2.3)
Norway 55 (1.6) 63 (1.8) 45 (1.9) 62 (2.0)
Philippines 83 (1.9) 91 (1.6) 79 (2.2) 78 (2.7)
Russian Federation – – – – – – – –
Scotland s 49 (1.6) s 60 (2.3) s 44 (2.0) s 45 (2.4)
Singapore 58 (1.3) 65 (1.7) 68 (1.4) 37 (1.5)
Slovenia 56 (1.8) 63 (2.4) 53 (2.0) 52 (1.9)
Tunisia 54 (1.4) 68 (1.9) 54 (1.6) r 39 (2.0)
United States r 69 (1.2) 74 (1.6) 60 (1.7) 75 (1.4)
Yemen – – – – – – – –
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At the fourth grade, Exhibit 5.8 shows that internationally, on 
average, 61 percent of the students tested in TIMSS 2003 had been 
taught the TIMSS science topics, with the percentage ranging from 83 
percent in Lithuania to 37 percent in Japan. The majority of students in 
every participating entity except Belgium (Flemish), Japan, the Neth-
erlands, and Quebec had been taught the topics. 

Consistent with the data reported on the intended science cur-
riculum at the fourth grade (Exhibit 5.7), life science was the content 
area with the greatest percentage of students taught the topics, on 
average (69%). Percentages were greatest in Lithuania (96%) and the 
Philippines (91%) and least in Japan (35%). For physical science and 
earth science, the average percentages of fourth-grade students taught 
the TIMSS science topics were similar, 56 percent and 58 percent, 
respectively. The percentage of students taught physical science ranged 
from 79 percent in the Philippines to 30 and 31 percent in Belgium 
(Flemish) and the Netherlands, respectively. Although earth science 
topics did not fi gure prominently in the intended curriculum at the 
fourth grade, teachers’ reports indicated that students have to a con-
siderable extent been taught the topics. According to teachers’ reports, 
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TIMSS2003

Grade88SCIENCE Exhibit 5.9:  
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Countries

Armenia k -- r 70 (5.2) n -- 86 (3.2) k 8 r 54 (5.5) j -- r 34 (5.1)
Australia j 10 r 70 (3.3) k 7 r 49 (4.2) k 7 r 26 (3.3) j 10 r 40 (4.2)
Bahrain k 6-8 77 (2.4) k 2,4,5 43 (3.4) k 6,8 51 (3.0) k 3 15 (2.9)
Belgium (Flemish) k -- r 90 (2.6) j -- r 49 (3.7) k -- r 86 (2.7) j -- r 21 (3.7)
Botswana k 8 29 (4.4) j 9 14 (3.3) k 8 32 (3.9) j 9 5 (2.1)
Bulgaria j 9 r 96 (1.7) j 9 r 90 (2.4) j 9-10 r 66 (4.4) j 9 r 25 (4.3)
Chile k 6,7,9 95 (1.8) k 8,10,12 91 (2.2) k 7,8 85 (2.6) k 8,11 78 (3.3)
Chinese Taipei k 7 – – k 7 – – k 7 – – k 7 – –
Cyprus j 9 – – n 7 – – j 9 – – j 9 – –
Egypt k 4,5,10 98 (1.1) k -- 81 (3.4) j -- 98 (1.1) k 6 80 (3.0)

Estonia k 4,7,9,11 88 (2.8) k
2-4,7-
8,11 95 (1.8) k 2,4,9,11 24 (4.6) k

2,4-5,8-
9,12 26 (4.8)

Ghana k 7 88 (3.0) k 7-8 42 (4.7) k 8 69 (4.3) k 8 10 (3.1)
Hong Kong, SAR k 8 99 (0.8) j 10 40 (4.6) k 7 78 (4.0) k 6 54 (4.9)
Hungary k 8 86 (2.3) k 8 89 (2.5) k 8 59 (4.1) k 7 67 (3.9)
Indonesia k 6-7 100 (0.0) j 10 87 (3.1) j 9 16 (3.3) j 9 48 (4.3)
Iran, Islamic Rep. of j 9-11 88 (2.5) j 9-11 82 (3.2) j 9-11 89 (2.5) j 9-11 75 (3.9)
Israel j 9-12 52 (3.8) k -- 58 (4.3) j 9-12 77 (3.7) j 9-12 30 (3.6)
Italy k 4-7 99 (0.7) k 4-7 97 (1.1) k 8 83 (2.8) k 8 69 (3.5)

Japan k
6-8,10-

12 88 (3.0) k 3-12 55 (4.5) k 5,9-12 3 (1.2) j 9-12 8 (2.2)

Jordan k 4,6,8 91 (2.7) k 4,6,7 76 (3.5) k 7 56 (4.9) k 4 59 (4.5)
Korea, Rep. of k 8 s 89 (2.0) k 3-4 27 (3.9) j 9 s 44 (3.9) j 9 s 20 (3.3)
Latvia k 7-8 s 98 (1.5) k 7 87 (4.0) j 9 s 57 (6.0) k 7-9 s 77 (4.9)
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Chemistry topics were also generally included in participants’ 
eighth-grade intended curricula and widely taught, as shown in Exhibit 
5.10. The most frequently reported topic – “classifi cation and composi-
tion of matter” – was included for all or almost all students in 43 of the 
participating entities and taught to 85 percent of students, on average. 
Of “properties of solutions,” “the particulate structure of matter,” and 
“properties and uses of water,” each was included in the curricula of 
at least 35 participants, and each was taught to 78 percent of students. 
In contrast, “classifi cation of familiar chemical transformations” was 
included in the intended curriculum of just 17 participants, and was 
taught to just 47 percent of students, on average. Most participants 
indicated that this topic would be taught in later grades. 

The TIMSS physics topics were widely included in participants’ 
intended curricula at the eighth grade. Of the ten physics topics, three 
were in the curricula of at least 40 participants (“physical states and 
changes of matter,” “the processes of melting, freezing, evaporation, 
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TIMSS2003

Grade88SCIENCE Exhibit 5.10:  

Chemistry

Countries

Armenia k -- s 99 (1.1) k -- 99 (1.1) k 8,10 s 100 (0.0) k -- s 99 (1.1)
Australia k -- r 90 (2.7) k 7 r 84 (2.8) k -- r 67 (4.0) j 11-12 r 72 (3.2)
Bahrain k 6-8 89 (2.5) k 6,8 81 (3.0) k 6,8 100 (0.0) k 1-4 26 (3.0)
Belgium (Flemish) j -- – – j -- – – j -- – – j -- – –
Botswana j 10 18 (3.5) j 9 11 (3.0) j 10 5 (2.1) k 6 75 (4.4)
Bulgaria k 6 r 99 (0.9) k 6-7,10 r 60 (4.2) k 6-8 r 100 (0.0) k 6 r 80 (4.0)
Chile k 6,8 96 (1.7) j -- 95 (1.5) k 7,10,12 94 (1.9) k 8-9 93 (1.8)
Chinese Taipei k 8 100 (0.0) k 8 99 (0.7) k 8 99 (0.7) k 8 98 (1.1)
Cyprus j -- 61 (1.0) j -- 15 (1.0) j 12 25 (1.3) k 8 98 (0.6)
Egypt kkk
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TIMSS2003

Grade88SCIENCE Exhibit 5.11:  

Physics

Countries

Armenia k 5 s 100 (0.4) k 5 97 (1.3) k 5 s 96 (1.7) k 4 s 64 (4.7)
Australia k -- r 85 (2.5) j 11 r 91 (2.0) j 11 r 65 (4.2) j -- r 43 (3.8)
Bahrain k 3,5-7 86 (2.2) k 2,5,7 95 (1.5) k 5,7 93 (1.6) k 5 83 (2.3)
Belgium (Flemish) j -- 43 (4.8) j -- 60 (4.9) j -- 32 (5.2) j -- 25 (5.3)
Botswana k 6 92 (2.5) k 7 89 (3.2) k 6 65 (4.4) j 11 16 (3.5)
Bulgaria k 6 r 96 (1.9) k 8 r 99 (0.9) k 8 r 99 (0.7) k 8 r 96 (1.7)
Chile k 7 93 (2.0) k 8 96 (1.4) k 6,10 93 (2.0) j 10 77 (3.4)
Chinese Taipei k 8 99 (0.7) k 8 99 (0.8) j 9 60 (4.1) k 8 75 (3.5)
Cyprus k 7-9 95 (1.6) k 7-10 100 (0.0) k 7-9 84 (2.7) k 7-9 100 (0.0)
Egypt k 5 97 (1.5) k 5,8 99 (0.6) k 5,8 99 (0.9) k 8 95 (1.8)

Estonia k 1,7-8,10 82 (3.2) k
1,2,5,9-

10 39 (4.5) k 5,7-9 50 (5.0) k 7,9-10 45 (4.9)

Ghana k 7 89 (2.6) k 7-8 83 (3.2) k 8-9 73 (4.2) k 8 28 (4.5)
Hong Kong, SAR k 7 85 (3.6) k 7 85 (3.2) k 7 87 (3.4) k 7 73 (3.8)
Hungary k 7 98 (1.1) k 7 91 (2.0) k 7 94 (1.5) k 7 93 (2.2)
Indonesia k 7 97 (1.8) k 6 97 (1.7) k 6 100 (0.5) k 8 96 (1.9)
Iran, Islamic Rep. of k 5-8 96 (1.5) k 5-6,8 99 (0.7) k 6-8 96 (1.6) k 6-8 93 (2.0)
Israel k 7-8 98 (1.3) k 7-8 98 (1.0) j 9 40 (3.6) k 7-9 92 (1.7)
Italy k 6-7 95 (1.5) k 6 94 (1.7) k 5-8 80 (3.0) k 6-7 85 (2.6)

Japan j 10-12 53 (4.0) k 7,10-12 91 (2.5) j 9-12 9 (2.2) k
4,7,10-

12 50 (4.3)

Jordan k 3,5,7 91 (2.7) k 3,6-7 87 (2.7) k 2,5,6,8 84 (3.1) k 7 65 (4.1)
Korea, Rep. of k 7 s 78 (3.3) k 7 88 (2.7) k 5,9-10 s 46 (3.9) k 4 s 64 (4.0)
Latvia k 8-9 s 100 (0.0) k 8-9 62 (6.8) k 8-9 s 60 (6.7) k 8-9 s 70 (6.1)
Lebanon j -- 97 (1.3) j 9 97 (1.4) k 8,12 91 (4.5) j 11 90 (2.7)
Lithuania k 5-8 83 (3.5) k 7-8 12 (3.0) k 5-8 51 (4.8) k 7-8 24 (4.1)
Macedonia, Rep. of k 7 99 (0.6) k 7 99 (0.6) k 7 99 (0.6) k 7 99 (0.6)
Malaysia k 7 94 (2.2) k 7 97 (1.6) k 7 95 (2.1) k 7 74 (3.8)
Moldova, Rep. of k 6 s 91 (2.9) k 6-7 89 (3.9) k 7 s 91 (3.5) k 8 s 88 (2.8)
Morocco k -- s 74 (6.9) k -- 86 (5.6) j -- s 21 (6.6) k -- s 94 (3.5)
Netherlands k -- r 68 (5.5) k -- 84 (3.7) k -- r 76 (5.0) j 10 r 18 (4.0)
New Zealand k 8-9 86 (3.8) k 8-9 92 (3.5) n 8-9 76 (4.4) j 11-12 38 (5.5)
Norway k 8 86 (3.1) j 10 81 (3.3) j 9-10 25 (3.6) j 10 46 (4.4)

Palestinian Nat'l Auth. k 7,11-12 91 (2.4) k 7,9-12 92 (2.3) k
3-6,
9-12 85 (2.8) k 7,10 78 (3.3)

Philippines k 7 r 37 (4.4) k 7-9 r 34 (4.3) k 7,9-10 r 40 (4.3) j 9-10 r 22 (4.2)
Romania k 3,6,11 95 (2.0) k 4,7-8,11 98 (1.2) k 6,7,9,11 92 (2.6) k 6,11 97 (1.8)
Russian Federation k 7 – – k 7-8 – – k 7-8 – – k 7-8 – –
Saudi Arabia k -- 87 (3.1) k -- 82 (3.6) j 9 31 (6.3) j 10 50 (5.4)
Scotland k 7 s 89 (2.2) k 7 90 (2.4) k 8 s 97 (1.0) n 8 s 68 (3.9)
Serbia k 6 95 (1.9) k 7 94 (1.7) k 7-8 93 (1.9) k 7 91 (2.3)
Singapore k 8 89 (1.8) j 9 76 (2.2) k 7 82 (2.1) k 7 73 (2.8)
Slovak Republic k 6 99 (1.0) k 8 98 (0.5) k 8 89 (3.3) k 8 94 (1.7)
Slovenia k 7 81 (3.3) k 8 31 (4.3) k 8 75 (4.0) k 8 50 (4.7)
South Africa n -- r 66 (4.1) n -- r 65 (3.9) k -- r 70 (3.6) j -- r 28 (4.1)
Sweden k 8 r 82 (3.3) k 8 r 88 (2.6) j 9 r 46 (4.0) k 8 r 48 (3.5)
Syrian Arab Republic j -- – – j 9 – – j 9 – – j 9 – –
Tunisia j 10 r 5 (2.1) j 10 r 17 (3.5) j 10 r 17 (3.7) j 10 r 11 (2.8)
United States k -- r 86 (2.1) k -- r 84 (2.2) k -- r 76 (2.6) k -- r 66 (3.1)

¶ England k K,1,6 s 97 (1.0) k 4,6 x x k 6-8 s 96 (1.8) k 7 s 82 (4.0)
International Avg. 85 (0.4) 82 (0.4) 72 (0.5) 66 (0.5)

Benchmarking Participants
Basque Country, Spain n 10 93 (1.9) k -- 89 (3.5) k -- 75 (3.8) k -- 71 (4.4)
Indiana State, US k -- 97 (1.6) k -- 93 (3.0) k -- 80 (5.2) k -- 80 (5.0)
Ontario Province, Can. k 5-8 88 (3.0) k 5-8 93 (2.6) k 7 84 (3.6) k 7 79 (4.1)
Quebec Province, Can. k -- r 64 (5.1) k -- r 78 (4.2) k -- r 68 (4.5) n 10 r 63 (5.4)

Physical states and
changes in matter

The processes of melting,
freezing, evaporation,

and condensation

Energy types, sources,
and conversions, including

heat transfer

Thermal expansion and
changes in volume

and/or pressure
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Intended and Taught TIMSS Physics Topics

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on physics teachers only.

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

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

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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68 percent for the “Earth’s water cycle” to 54 percent for “weather data 
and maps, and changes in weather patterns.” 

Environmental science had just three topics in the TIMSS 
eighth-grade science assessment; and, as noted earlier, did not receive 
as much emphasis as topics in other areas either in the intended or 
the implemented curriculum. As shown in detail in Exhibit 5.13, the 
three topics were included for most students in the intended curri-
cula of between 30 and 39 participants. “Changes in environments” 
and “use and conservation of natural resources” were included in the 
curricula of 39 and 38 participants, respectively, and had the great-
est percentages of students who were taught them – 53 percent and 
56 percent, respectively. “Trends in human population and its effects 
on the environment” was included in 30 participants’ curricula and 
was taught to just 38 percent of students, on average. 

At the fourth grade, 10 of the 32 TIMSS science topics were in 
life science. As shown in Exhibit 5.14, three of the topics – “types, char-
acteristics, and classifi cation of living things,” “major body structures 
and their function in humans and other organisms,” and “the general 
steps in the life cycle of familiar organisms” – were included in two-
thirds or more of participants’ intended curricula and were generally 
well-covered in the classroom. On average, 82 percent, 77 percent, 
and 78 percent of students, respectively, were taught these topics. The 
remaining life science topics were included in fewer participants’ curri-
cula, from a maximum of 17 to a minimum of 13. The average percent-
age of students taught these topics ranged from 80 percent for “ways 
of maintaining good health, including diet and exercise” to 53 percent 
for “plant and animal reproduction.”

As shown in Exhibit 5.15, the 13 TIMSS physical science topics 
vary considerably, both in terms of inclusion in the intended curricu-
lum and in being taught in the classroom. Just three of the topics 
were included in the curricula of 20 or more participants – “classifi ca-
tion of objects and materials based on physical properties,” "proper-
ties and uses of water,” and “changes in state of water by heating and 
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Earth Science

Countries

Armenia
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TIMSS2003

Grade88SCIENCE Exhibit 5.12:  

Earth Science

Countries

Armenia k 5 s 96 (2.9) k
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Grade
SCIENCE 
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Environmental
Science

Countries

Armenia k 8,10 – – k 8,10 – – k K-8 – –
Australia j -- r 25 (3.2) j -- r 46 (3.9) k -- r 40 (4.1)
Bahrain k 4-6 7 (2.1) k 4-7 17 (2.4) k 1,4,6-7 13 (2.0)
Belgium (Flemish) j -- – – k -- – – k -- – –
Botswana j 11 8 (2.5) j 10 53 (4.5) j 10 7 (2.2)
Bulgaria k 8 – – j 9 – – k 8-9 – –
Chile j -- 64 (4.0) k 5,8 88 (2.7) k 6,8 84 (2.9)
Chinese Taipei j 9 – – j 9 – – j 9 – –
Cyprus j -- – – j -- – – j -- – –
Egypt k 6,10 67 (3.7) k 6 97 (1.2) k 6,9 87 (2.8)
Estonia k 2,8-9 – – k 5-7 – – k 6-11 – –
Ghana k 8-9 40 (4.5) k 7-9 47 (4.6) k 7-9 60 (4.6)
Hong Kong, SAR k 6 28 (4.6) k 6 60 (5.0) k 6 65 (5.0)
Hungary j 10 – – j 10 – – k 8 – –
Indonesia j 9 – – k 5 – – k 7 – –
Iran, Islamic Rep. of j 9-11 74 (3.4) j 9-11 78 (3.3) j 9-11 78 (3.5)
Israel k 5-8 s 36 (4.1) k 5-8 38 (4.4) k 5-8 s 44 (4.7)
Italy j -- 40 (3.8) k 8 68 (3.8) k 8 68 (3.9)
Japan j -- 0 (0.0) k 6,9-12 2 (1.2) j 9-12 2 (1.2)
Jordan k 6 49 (4.0) k 4-6,8 81 (3.4) k 6 60 (4.4)
Korea, Rep. of j 11 s 20 (3.0) -- – – -- – –
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Grade
SCIENCE 

Life Science

Countries

Armenia k -- x x k -- x x k -- x x k -- x x

Australia k -- r 85 (3.0) k -- r 70 (4.2) k -- r 76 (3.2) k -- r 90 (2.9)

Belgium (Flemish) k -- 49 (3.9) n 5 40 (4.0) n 5 58 (4.2) j 6 70 (3.4)

Chinese Taipei k 3 91 (2.2) k 3-4 92 (2.3) k 3-4 69 (3.8) k 3-4 76 (3.3)

Cyprus k 4-5 96 (1.6) k 1-6 77 (3.5) j -- 50 (4.3) k 1-3 68 (3.7)

England k 1,3 r 84 (3.5) k K,4 r 85 (3.5) k 3-4 r 82 (3.7) k 4 r 85 (3.6)

Hong Kong, SAR k 2 r 74 (4.6) k 4 r 87 (3.4) j 6 r 87 (3.3) k 2 r 62 (4.6)

Hungary k 2 95 (1.9) k 2 89 (2.6) j 7 86 (2.7) k 4 89 (2.9)

Iran, Islamic Rep. of k 1-4 91 (2.6) k 2-4 94 (1.8) k 1-4 71 (3.9) j 5,6,8 76 (4.1)

Italy k 4-6 97 (1.2) k 4-7 71 (3.1) k 4-6 50 (3.3) k 4-7 93 (1.7)
Japan k 3-12 53 (4.0) k 3-12 30 (3.8) k 4,6,8-12 24 (3.5) k 3-12 85 (2.8)

Latvia k -- x x k -- x x j -- x x j 6-9 x x

Lithuania k 1-4 93 (1.8) k 3-4 98 (1.2) j 5-6 98 (0.8) k 1-4 99 (0.8)

Moldova, Rep. of k -- r 81 (3.6) k -- r 95 (1.8) k -- r 87 (3.4) k -- r 85 (2.5)

Morocco n -- x x n -- x x k -- x x n -- x x

Netherlands k -- 71 (4.6) k -- 72 (4.0) k -- 72 (4.0) k -- 72 (4.1)

New Zealand k 1-4 r 87 (2.4) k 2-3 r 77 (3.4) k 2-3 r 63 (3.7) k 2-3 r 88 (2.0)

Norway k 1,4-5,8 60 (4.0) k 3-10 70 (3.6) k 2-10 63 (4.4) k 3-5 67 (4.2)

Philippines j 5,8 98 (1.4) k 3-4,8 96 (2.4) j 5,8 91 (3.2) k 4 98 (1.7)

Russian Federatio9 Tc
[(49)3588.8(8)3239(()3589(1)3589.1(.)A6D
[(2-3)-13998ratTc
[(49)3588.8(8)3239(()358h]0R-58h]0R-58h]k
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44Exhibit 5.14:  
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Grade
SCIENCE 

Life Science

Countries

Armenia k 4,8 x x k 4,10 x x

Australia j -- r 46 (4.3) j -- r 92 (2.3)

Belgium (Flemish) n 6 55 (3.6) n 6 85 (2.7)

Chinese Taipei j 7 42 (4.0) j 7 67 (3.6)

Cyprus j -- 24 (3.9) n 4 43 (4.2)

England j -- r 39 (4.6) k 4 r 92 (2.4)

Hong Kong, SAR j 5 r 60 (5.0) k 4 r 95 (2.3)

Hungary k 3 85 (2.5) k 4 97 (1.5)

Iran, Islamic Rep. of j 5,6 50 (4.8) k 1-4 79 (3.4)

Italy j 5-8 27 (2.6) j -- 49 (3.4)

Japan j -- 22 (3.5) j -- 40 (4.1)

Latvia j 5 x x j 5 x x

Lithuania k 3-4 93 (1.8) k 1-4 95 (1.7)

Moldova, Rep. of k -- r 79 (3.4) k -- r 90 (2.6)

Morocco n -- x x n -- x x

Netherlands k -- 35 (4.8) k -- 85 (3.6)

New Zealand k K-12 r 52 (3.8) k K-12 r 97 (0.8)

Norway k 2 72 (3.6) k 2 82 (3.1)

Philippines j 5 88 (3.3) k 3-6 93 (2.8)

Russian Federation k 3-4 – – k 3-4 – –

Scotland k
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cooling.” These were taught, respectively, to 61 percent, 80 percent, 
and 83 percent of students, on average. The remaining topics were 
in the intended curricula of between 13 and 19 participants, with the 
percentage of students taught the topics ranging from 35 to 69 percent, 
on average. The topics taught to the least percentages of students were 
“properties and uses of metals” (38%) and “forming and separating 
mixtures” (35%).

As described before, earth science topics did not fi gure promi-
nently in the intended fourth-grade science curricula of the participat-
ing countries, and they were taught to fewer students than the other 
science content areas. As shown in Exhibit 5.16, “water on Earth” was 
the topic included in the curriculum of most participants (18). Other 
topics included in the curricula of about half the participants were: 
“rocks, minerals, sand, and soil,” “air,” “common features of the Earth’s 

s c i e 1 8 s o i l h a d  
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44Exhibit 5.15:  

Physical
Science

Countries

Armenia k 4 x x k 4 x x k 4 x x k 4 x x

Australia j 5 r 33 (4.4) k -- r 39 (4.2) k -- r 72 (4.0) k -- r 70 (3.7)

Belgium (Flemish) j 7 16 (2.4) j 6 28 (2.8) k -- 69 (3.8) k -- 52 (3.5)

Chinese Taipei j 5 42 (4.0) j 6 67 (4.0) k 3-4 75 (4.0) j 6 89 (2.2)

Cyprus j -- 18 (3.5) k 2-4 76 (4.6) k 2,4 90 (2.4) j 6 38 (4.3)

England j -- r 48 (5.0) k 4 r 94 (1.9) k 4 r 95 (2.0) j -- r 43 (5.1)

Hong Kong, SAR k 4 r 77 (4.7) j 7 r 85 (3.8) k 3 r 90 (3.3) j 5 r 64 (5.5)

Hungary j 7 41 (4.3) k 3 89 (2.4) k 3 95 (1.4) j 7 67 (4.8)

Iran, Islamic Rep. of j 5 25 (4.4) k 2-4 80 (3.7) k 2-4 61 (4.3) k 1-4 68 (4.3)

Italy k 4-8 65 (3.7) k 3,6-7 89 (2.4) k 3,6 94 (1.8) j 5,8 48 (3.4)

Japan k 4-12 6 (2.0) k
4,7,10-

12 61 (4.1) k
4,7.10-

12 65 (4.1) j 9-12 37 (4.5)

Latvia j 8-9 x x j 8-9 x x j 8-9 x x k -- x x
Lithuania k 3-4 73 (3.3) k 3-4 55 (3.5) k 3-4 87 (2.2) k 1-4 97 (1.4)

Moldova, Rep. of k -- r 53 (5.0) k -- r 93 (1.9) k -- r 96 (1.6) k -- r 65 (4.2)

Morocco j -- x x j -- x x n -- x x j -- x x

Netherlands k -- 28 (4.5) j -- 22 (4.2) j -- 65 (4.7) k -- 64 (4.4)

New Zealand n 4-5 r 43 (3.5) n 2-5 r 53 (3.6) k 2-3 r 79 (2.7) j 6-7 r 56 (3.5)

Norway k 1 48 (4.4) k 3 42 (4.6) k 3 88 (2.3) j 10 70 (3.8)

Philippines j 5 93 (2.9) k 3 95 (1.6) j 5 94 (2.4) k 3,5,7,10 91 (3.1)

Russian Federation j 6-7 – – k 3-4 – – k 3-4 – – j 6-7 – –

Scotland j -- s 13 (3.3) j -- s 48 (5.3) j -- s 76 (4.4) k -- s 51 (4.6)

Singapore j 6 26 (3.5) k 4 96 (1.6) k 4 98 (1.1) j 6 83 (3.2)

Slovenia j 7 25 (4.3) k 4 69 (4.0) j 5 86 (3.4) j 6 80 (3.7)

Tunisia j 10 r 73 (3.5) j 10 r 90 (2.9) j 10 r 87 (3.3) j 9 87 (3.0)

United States j -- r 56 (3.3) k -- r 74 (2.9) k -- r 80 (2.6) k -- r 68 (3.2)

Yemen j 6 – – j 7,10 – – k 4,6 – – k 4,6,9-11 – –

International Avg. 43 (0.8) 69 (0.8) 83 (0.7) 66 (0.9)

Benchmarking Participants
Indiana State, US j 8 61 (5.9) j 5 76 (5.3) j 5 81 (4.9) k -- 67 (5.5)

Ontario Province, Can. k 3-4 36 (4.8) k 2 49 (5.3) k 2 61 (4.4) k 1 64 (4.6)

Quebec Province, Can. j 6 17 (3.4) k -- 54 (4.6) j 7 75 (3.8) k -- 38 (4.4)

Changes in state of
water by heating

and cooling

Common energy sources/forms
and their practical usesChemical and physical changes

States of matter
and differences in

their physical properties

G
ra

de
(s

) t
op

ic
 is

in
te

nd
ed

 to
 b

e
ta

ug
ht

Pe
rc

en
t o

f s
tu

de
nt

s
ta

ug
ht

 th
e 

to
pi

c

St
ud

en
t p

op
ul

at
io

n
in

te
nd

ed
 to

to
pi

c 
th

ro
ug

h
4t

h 
gr

ad
e

be
 ta

ug
ht

G
ra

de
(s

) t
op

ic
 is

in
te

nd
ed

 to
 b

e
ta

ug
ht

Pe
rc

en
t o

f s
tu

de
nt

s
ta

ug
ht

 th
e 

to
pi

c

St
ud

en
t p

op
ul

at
io

n
in

te
nd

ed
 to

to
pi

c 
th

ro
ug

h
4t

h 
gr

ad
e

be
 ta

ug
ht

G
ra

de
(s

) t
op

ic
 is

in
te

nd
ed

 to
 b

e
ta

ug
ht

Pe
rc

en
t o

f s
tu

de
nt

s
ta

ug
ht

 th
e 

to
pi

c

St
ud

en
t p

op
ul

at
io

n
in

te
nd

ed
 to

to
pi

c 
th

ro
ug

h
4t

h 
gr

ad
e

be
 ta

ug
ht

G
ra

de
(s

) t
op

ic
 is

in
te

nd
ed

 to
 b

e
ta

ug
ht

Pe
rc

en
t o

f s
tu

de
nt

s
ta

ug
ht

 th
e 

to
pi

c

St
ud

en
t p

op
ul

at
io

n
in

te
nd

ed
 to

to
pi

c 
th

ro
ug

h
4t

h 
gr

ad
e

be
 ta

ug
ht

All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Intended and Taught TIMSS Physical Science Topics (Continued...)

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

( ) 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 data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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Grade
SCIENCE 

Physical
Science

Countries

Armenia k 4,6 x x n 6 x x j 8 x x k -- x x

Australia k -- r 33 (4.6) k -- r 30 (4.4) k -- r 32 (4.7) k -- r 53 (5.3)

Belgium (Flemish) k -- 73 (3.4) n 5 22 (3.1) j 7 9 (1.8) j 7 16 (2.7)

Chinese Taipei k 4 77 (3.7) j 8 76 (3.5) k 3-4 67 (4.3) k 2 74 (3.8)

Cyprus k 3 44 (4.3) k 2-3 30 (4.1) k 4 75 (4.0) k 2-3 66 (4.4)

England k 3 r 45 (4.7) k K,2 r 69 (5.3) k 1,3 r 85 (3.6) k 2 r 83 (4.0)

Hong Kong, SAR k 2 r 66 (5.1) k 3 r 70 (4.6) k 4 r 93 (2.4) k 1 r 72 (5.5)

Hungary j 5 73 (4.2) j 5 49 (4.1) j 8 21 (3.5) k 3 74 (4.0)

Iran, Islamic Rep. of j 7 61 (4.8) j 5 76 (4.1) k 4 96 (1.6) k 1,4 98 (1.1)

Italy j 6-8 49 (3.8) j 6-8 34 (3.4) j 6-8 11 (2.1) j 6-8 14 (2.1)

Japan j 5,9-12 77 (3.6) k
3,7,10-

12 33 (4.0) k
3,4,8,10-

12 81 (3.3) k 3 91 (2.6)

Latvia k -- x x j 8-9 x x j 8-9 x x j 8-9 x x
Lithuania k 1-4 92 (2.0) k 3-4 73 (3.6) k 1-4 77 (3.2) k 3-4 51 (4.0)

Moldova, Rep. of k -- r 62 (4.5) k -- r 50 (4.7) k -- r 33 (4.1) j
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44Exhibit 5.15:  

Physical
Science

Countries

Armenia n -- x x

Australia k -- r 58 (5.0)

Belgium (Flemish) j 6 13 (2.2)

Chinese Taipei j 6 56 (4.1)

Cyprus k 3 41 (4.6)

England k K,1,3 r 77 (4.4)

Hong Kong, SAR j 6 r 27 (4.7)

Hungary j 7 26 (3.8)

Iran, Islamic Rep. of j 6 52 (4.8)

Italy j 6-8 30 (3.3)
Japan j 5,7,9-12 5 (1.8)
Latvia j 8-9 x x
Lithuania k 1-4 29 (3.2)

Moldova, Rep. of j -- r 34 (4.3)

Morocco j -- x x

Netherlands k -- 20 (3.9)

New Zealand n 2-3 r 51 (3.4)

Norway k 4 58 (4.5)

Philippines k 3,6-7,10 77 (4.5)

Russian Federation j 7 – –

Scotland k -- s 51 (5.1)

Singapore j 6 18 (3.4)

Slovenia k 3 22 (3.7)

Tunisia j 10 r 60 (3.4)

United States k -- 68 (3.0)

Yemen k 4,6 – –

International Avg. 42 (0.9)

Benchmarking Participants
Indiana State, US k -- 60 (4.7)

Ontario Province, Can. k 3 65 (4.6)

Quebec Province, Can. j 6 20 (3.8)

Forces that cause objects to move.
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Intended and Taught TIMSS Physical Science Topics

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

( ) 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 data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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Grade
SCIENCE 

Earth Science

Countries

Armenia n -- x x k -- x x k -- x x n -- x x

Australia k -- r 36 (5.0) j -- r 57 (4.3) j -- r 43 (4.2) k -- r 66 (4.4)

Belgium (Flemish) j 6 8 (1.7) k -- 59 (3.6) k -- 30 (3.2) j 6 39 (3.6)

Chinese Taipei j 7 27 (3.5) j 9 71 (3.6) k 3 71 (3.8) j 9 43 (4.2)

Cyprus k 4 46 (4.4) j -- 37 (4.4) k 4 91 (2.1) j -- 51 (4.6)

England k 2 r 68 (4.4) k 4 r 64 (4.1) k 4 r 65 (4.6) k 1-4 r 42 (4.5)

Hong Kong, SAR j -- r 29 (4.2) k 3 r 38 (4.5) k 4 r 98 (1.2) k 4 67 (4.6)

Hungary j 5 53 (4.6) j 5 78 (3.6) j 5 65 (4.3) j 5 92 (2.4)

Iran, Islamic Rep. of k 1,4 95 (1.8) k 1,3 64 (4.7) k 2-4 57 (4.4) j 5-8 78 (4.3)

Italy k 3-8 68 (3.8) k 3-7 85 (2.8) k 4,6-7 87 (2.3) k 3-8 76 (3.0)

Japan j
6,7,10-

12 5 (1.8) j
5,8,10-

12 34 (4.0) k
4,7,10-

12 27 (3.6) k
4,7,10-

12 15 (3.0)

Latvia k 3-4 x x k 3-4 x x j -- x x k -- x x
Lithuania j 7-8 66 (3.4) k 3-4 96 (1.1) j 5-6 87 (2.8) k 3-4 90 (2.4)

Moldova, Rep. of k -- r 86 (3.1) k -- r 96 (1.8) k -- r 99 (0.9) k -- r 94 (2.2)

Morocco j -- x x j -- x x j -- x x j -- x x

Netherlands k -- 31 (4.6) k -- 59 (5.0) j -- 47 (4.6) k -- 71 (4.4)

New Zealand n 2-5 r 43 (3.6)
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Grade
SCIENCE 

Earth Science

Countries

Armenia n 8 x x

Australia j 5 r 69 (4.1)

Belgium (Flemish) j 6 39 (4.0)

Chinese Taipei j 7 46 (3.8)

Cyprus j -- 13 (2.7)

England k 4 r 83 (4.1)

Hong Kong, SAR j 6 r 19 (3.7)

Hungary j 6 67 (4.0)

Iran, Islamic Rep. of k 4 99 (0.8)

Italy j 5,8 27 (3.2)

Japan k 4,9-12 60 (3.9)

Latvia k 2-4 x x

Lithuania k 1-4 92 (2.4)

Moldova, Rep. of k -- r 92 (2.5)

Morocco j -- x x

Netherlands k -- 18 (3.6)

New Zealand k 1-5 r 80 (2.6)

Norway k 4,8 97 (1.2)

Philippines j 5,7 80 (4.3)

Russian Federation k 3-4 – –

Scotland j -- s 59 (4.9)

Singapore j 5 26 (3.6)

Slovenia k 3,6 32 (4.6)

Tunisia j 11 r 12 (3.0)

United States k -- 74 (2.6)

Yemen k 4,7 – –

International Avg. 56 (0.8)

Benchmarking Participants
Indiana State, US j 5,6 58 (4.7)

Ontario Province, Can. j 6 23 (4.5)

Quebec Province, Can. j 6 42 (4.4)

Earth’s solar system
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Background data on intended curriculum provided by National Research Coordinators, and on implented 
curriculum by teachers at the time of testing.

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

A dash (–) indicates comparable data are not available. 

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

44Intended and Taught TIMSS Earth Science Topics (...Continued)Exhibit 5.16: 



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 239

CHAPTER 5: THE SCIENCE CURRICULUM


