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TIMSS Advanced 2008TIMSS Advanced 2008

a research projecta research project

An international comparative study in the 
final grade of upper secondary school:

mathematics (in Norway 3MX)
physics (in Norway 3FY) 

A trend study A trend study showing development over 
time

nationally
internationally 

Liv Sissel Grønmo 
Dept. of Teacher Education and School Dev.

University of Oslo
Elaborate quality insurance of translation, 
implementation, and participation
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Abridged report 9 Dec. 2009Abridged report 9 Dec. 2009

in Norwegian and Englishin Norwegian and English

Chapter 1 Main findings and trends in 
TIMSS Advanced 2008

Chapter 2 Mathematics in 
TIMSS Advanced 2008
(Trends from 1998*)

Chapter 3 Physics in 
TIMSS Advanced 2008
(Trends from 1995)



w
w

w
.tim

ss.no
In

st
itu

tt 
fo

r l
æ

re
ru

td
an

ni
ng

 o
g 

sk
ol

eu
tv

ik
lin

g 
U

iO
One step backOne step back

Advanced Mathematics and PhysicsAdvanced Mathematics and Physics
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One step backOne step back

Advanced Mathematics and PhysicsAdvanced Mathematics and Physics



w
w

w
.tim

ss.no
In

st
itu

tt 
fo

r l
æ

re
ru

td
an

ni
ng

 o
g 

sk
ol

eu
tv

ik
lin

g 
U

iO

TIMSS TIMSS AdvancedAdvanced 2008:2008:
A clear and pronounced decline in Norwegian 

students’ performance in both Mathematics and 

Physics in the final grade of upper secondary school. 

Performance is measured against a fixed international 

scale with average 500 and standard deviation 100, 

calculated on basis of results from 1995. 

The decline in performance for the Norwegian 

students  is about half a standard deviation in each 

subject. This pronounced decline coincides with the 

fact that the proportion of the age cohort choosing 

specialisation is decreasing in both subjects.
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Physics and Mathematics Physics and Mathematics after after the decline the decline 

in TIMSS Advanced 2008in TIMSS Advanced 2008

Physics:
Still a relatively good result in an 
international perspective (534 against the
international scale average of 500). 
Boys perform significantly better than 
girls.

Mathematics:
Relatively weak in an international 
perspective (439 against the
international scale average of 500). 
No significant difference between girls 
and boys.
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Three Three curriculumcurriculum levelslevels

Den intenderte læreplan

The intended curriculum
(system level)

- Documents and resources

The implemented curriculum
(school level)

- Instruction and teachers

The achieved curriculum
(student level)

- Knowledge and skills
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Main results in mathematicsMain results in mathematics



w
w

w
.tim

ss.no
In

st
itu

tt 
fo

r l
æ

re
ru

td
an

ni
ng

 o
g 

sk
ol

eu
tv

ik
lin

g 
U

iO
Changes in mathematics scores duringChanges in mathematics scores during

the period 1995/1998* the period 1995/1998* –– 20082008

Agreeing with
TIMSS results 
in
lower grades
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Main results in physicsMain results in physics
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Changes in physics scores Changes in physics scores 

during the period 1995 during the period 1995 –– 20082008
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Distribution of students across benchmark levels in Distribution of students across benchmark levels in 

mathematicsmathematics

Agrees with TIMSS results in lower grades. What about talented students?
The future experts in technology, science, economy, mathematics?

Crises in economy?

The environmental crisis – how do we cope with it?
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Distribution across benchmark levels in Distribution across benchmark levels in 

physicsphysics
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Differences between boysDifferences between boys’’ and girlsand girls’’ average scores in physics. average scores in physics. 

Positive direction in favour of boys. Positive direction in favour of boys. 
Grey colour means that the difference is not significant. Grey colour means that the difference is not significant. 
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School levelSchool level

Instruction and teachers in 

TIMSS Advanced



w
w

w
.tim

ss.no
In

st
itu

tt 
fo

r l
æ

re
ru

td
an

ni
ng

 o
g 

sk
ol

eu
tv

ik
lin

g 
U

iO
Students reporting on how often various learning activities Students reporting on how often various learning activities 

were used in mathematics lessons (half the lessons or morewere used in mathematics lessons (half the lessons or more))

Agrees with 
TIMSS results 
in lower grades

Agrees with teachers’ reports on 
learning activities



w
w

w
.tim

ss.no
In

st
itu

tt 
fo

r l
æ

re
ru

td
an

ni
ng

 o
g 

sk
ol

eu
tv

ik
lin

g 
U

iO
Teachers reporting on how often students use calculators in Teachers reporting on how often students use calculators in 

various ways in mathematics lessons (half the lessons or more) various ways in mathematics lessons (half the lessons or more) 

Thought-provoking that Slovenia and Italy score
low on calculator use, while Norway and Sweden
score high
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Factors related to instructionFactors related to instruction

Results in TIMSS and TIMSS Advanced point out that 
practice and automation of skills in mathematics are 
less applied in Norway than in most countries. 

Learning activities like arguments and discussion of 
solutions and strategies seem to be less used in 3MX 
in Norway than in corresponding courses in other 
countries. 

Norwegian students in 3MX and 3FY work much 
individually with problems. 

Much calculator use in Norwegian schools.
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Percentage of the mathematics teachers reporting that Percentage of the mathematics teachers reporting that 

they have specialisation in mathematics and/or they have specialisation in mathematics and/or 
mathematics educationmathematics education

Does NOT agree
with TIMSS results
in lower grades
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Percentage of mathematics teachers reporting that they Percentage of mathematics teachers reporting that they 
have participated in professional development in various have participated in professional development in various 

areas during the last two yearsareas during the last two years

Agrees with TIMSS 
results in lower grades
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Percentages of 3MX teachersPercentages of 3MX teachers
distributed across age groupsdistributed across age groups

Well educated, experienced teachers, but with high age.
Applies to physics as well.

Recruitment to the teaching profession!!!
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Recruitment to Recruitment to 
mathematics and sciencemathematics and science

3MX and 3FY students’

• reasons for choosing to specialise 
in mathematics and physics

• plans for further studies
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Percentage of students reporting that various reasons 

were ”Very important” or ”Important” for them to 
choose 3MX
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Percentage of students reporting that various reasons 

were ”Very important” or ”Important” for them to 
choose 3FY
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Percentages of students reporting on aspirations for Percentages of students reporting on aspirations for 

further studiesfurther studies

Drop-out from studies is often caused by weak 
entrance knowledge in mathematics
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Percentage of Norwegian 3MX students who Percentage of Norwegian 3MX students who 
answered correctly on identical problems in answered correctly on identical problems in 

1998 and 20081998 and 2008
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Percentage of Norwegian 3FY students who Percentage of Norwegian 3FY students who 
answered correctly on identical problems in answered correctly on identical problems in 

1995 and 20081995 and 2008
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Item on differentiationItem on differentiation

Norway
1998 2008 Slovenia Sweden Netherlands Italy INT

A 13 19 5 10 8 7 9
B 9 15 9 22 4 7 10
C  21 21 26 27 19 21 21
D* 40 22 36 27 55 42 44
E 9 10 13 8 10 9 8
No response 7 10 10 4 3 13 7
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Possible reasons for the decline?Possible reasons for the decline?

The decline in performance in both mathematics and physics 
seems to be related to lack of basic competences in 
mathematics.

Mathematics is both a subject in its own right, and a tool for 
other subjects. 

Results from TIMSS Advanced in mathematics and physics 
point to students not mastering basic skills in mathematics.

This regards skills in arithmetic, in algebra, and in the  
basics of calculus. 
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Basic mathematical skillsBasic mathematical skills

(a concept with progression)(a concept with progression)

In primary school, the multiplication table and 
basic number calculations

In lower secondary school, also skills in algebra, 
like manipulation with symbols and equations

In upper secondary school, also skills in 
differentiation, limits and manipulation with more 
complex algebraic expressions

In university, also calculations with complex 
numbers and matrices

Maintenance of skills
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Measures at system level: Measures at system level: 

curricula, exams, framescurricula, exams, frames

New curriculum (K06)

Exams
Two parts (with/without aids)
Testing topics from lower levels?

Testing
Basic arithmetical skills
What about basic mathematical skills (algebra, 
differentiation,…)??
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What other measures/initiatives are What other measures/initiatives are 

needed?needed?

It is all about educating our future 
experts:

- with sufficient competence 

- in sufficient numbers

Environmental crisis? 
Economical crisis?

We turned the trend of decline in TIMSS in lower grades from 2003 to 2007. 

Now we must turn the trend in upper secondary as 

well!! Thanks for your attention!
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