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TIMSS Advanced 2008
Assesses final-year students

with special preparation in
e Advanced mathematics

e Physics

First administered as part
of TIMSS In 1995, which
included grades 3, 4, 7, 8,
and final year

e Trends 1995 to 2008




Countries Participating

e Armenia e Norway

e |taly e Philippines

* Iran e Russian Federation
= Lebanon - Slovenia

e Netherlands  Sweden

® Also participated in 1995
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INncreasingly selecf population by final year
e Left school

e Range of courses and choices

e Not all students study all subjects



Percentage enrolled in
advanced courses varies

e Curricular choices available to
students

e Students choosing to specialize

e Selectivity of country

Increasing differentiation

e Small percentages in advanced
courses

- “Best and brightest”




TIMSS Advanced
Results

e Extensive data on
contexts for learning

e Achievement in
relation to
educational contexts,
such as students’
programs and
learning experiences







Assessed carefully
defined populations

e Taking advanced courses
In mathematics or physics . .

e Specialists In
pre-university programs

e Programs lasting three to
five years




TIMSS Advanced 2008 Frameworks

e Advanced mathematics

— Algebra
— Calculus
— Geometry TIMSS Advanced 2008
) Assessment Frameworks
e Physics
— Mechanics

—_— * Svi in e‘i_.én
— Electricity and magnetism ’m it I

— Heat and temperature

ierre
Alka Arora

— Atomic and nuclear physics
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Students surviving
the pipeline

e \Varies across countries
e Remained in school

e Studied mathematics and
science

e Studying at high level all
through school careers




TIMSS Advanced Coverage Index

Students Taking
Advanced Courses

100
Entire Age Cohort
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TIMSS Advanced 2008 u
Mathematics Coverage Index

Slovenia | /0.5

Italy -— 19.7
Sweden -_ 12.8
Norway __ 10.9

Iran _- 6.5

Lebanon - 5.9

Armenia |l 4.3
Netherlands [l 3.5

Russian Federation i1.4

Philippines F 0.7
0 10 20 30 40 50 60 70 80 90 100
Percentage
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Achievement in Advanced Mathematics

GO A‘;i;?ge Advanced Mathematics
Score Achievement Distribution
Russian Federation 561 © I .
Netherlands 552 © 1 e
Lebanon 545 © N
TIMSS Adv. Scale Avg. 500
Iran, Islamic Rep. of 497 T W .
Slovenia 457 @ I =
Italy 449 @ B e
Norway 439 @ E—— W ——
Armenia 433 @ — n I—
Sweden 412 @ — - —
Philippines 355 @ — - I

[ I | l l | l l
100 200 300 400 500 600 700 800

Country average significantly higher

Percentiles of Performance

than TIMSS Advanced scale average 55th . 25h
Country average significantly lower T
than TIMSS Advanced scale average 95% Confidence Interval for Average (+2SE)
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TIMSS Advanced 2008 International Benchmarks of Mathematics Achievement TIMSSAdvancedpli\:]

Students demonstrate their understanding of concepts, mastery of procedures,
and mathematical reasoning skills in algebra, trigonometry, geometry, and
differential and integral calculus to solve problems in complex contexts.

Students can use their knowledge of mathematical concepts and procedures in
algebra, calculus, and geometry and trigonometry to analyze and solve multi-
step problems set in routine and non-routine contexts.

Students demonstrate knowledge of concepts and procedures in algebra,
calculus, and geometry to solve routine problems.
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Advanced Mathematics Results by Gender

Percent of .
Students Average Achievement
Country
77

Scored Higher Scored Higher
Netherlands 23
Italy 34 66
Norway 38 62
Armenia 52 48
Lebanon 29 71 L
Sweden 40 60 L
Russian Federation 45 55 L
Slovenia 60 40 .
Iran, Islamic Rep. of 44 56 .
Philippines 63 37 I

I

T 1T
100 80 60 40 20 O 20 40 60 80 100

B Difference statistically significant
Difference not statistically significant
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Trends in Achievement in Advanced Mathematics

TIMSS
Difference in Average Achievement Advance('i
. in Advanced Mathematics Mathematics
Countries in Coverage
Index
I T N
Russian Federation 1.4% 2.0%
Slovenia =20 . 40.5% 75.4%
Italy =34 19.7% 20.2%
Sweden -39 I 12.8% 16.2%

| | | | | | | | | | |
100 80 60 40 20 O 20 40 60 80 100

B Difference statistically significant
Difference not statistically significant
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TIMSS Advanced 2008
Physics Coverage Index

Sweden 11
Slovenia 7.5
Norway 6.8
Iran - 6.6

Lebanon |l 5.9
Armenia [l 4.3

Italy [l 3-8

Netherlands [ 3.4

Russian Federation F 2.6

0 10 20 30 40 50 60 70 80 90 100
Percentage
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Achievement in Physics

Average

Country Scale Physics Achievement Distribution
Score

Netherlands 582 © S .
Slovenia 55 Q B 1 .
Norway 534 © —— N -
Russian Federation 521 © I [ I
TIMSS Adv. Scale Avg. 500
Sweden 497 N W -
Armenia 495 NN .
Iran, Islamic Rep. of 460 @ E— = —
Lebanon 444 @ B .
Italy 42 @ BN .

| ! I | ! I I !
100 200 300 400 500 600 700 800

Country average significantly higher Percentiles of Performance

than TIMSS Advanced scale average 25th . 75th
Country average significantly lower T
than TIMSS Advanced scale average 95% Confidence Interval for Average (£2SE)
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TIMSS Advanced 2008 International Benchmarks of Physics Achievement

Advanced International Benchmark - 625

Students can combine and apply concepts and laws of physics in solving
complex problems in a variety of situations.

High International Benchmark - 550

Students can apply basic laws of physics in solving problems in a variety of
situations.

Intermediate International Benchmark — 475

Students demonstrate knowledge of the physics underlying a range of
phenomena pertinent to everyday life.
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Physics Results by Gender
Percent of .
Average Achievement
Females Males
Scored Higher Scored Higher
27 73

Country

Slovenia

Armenia

Sweden

Lebanon
Netherlands
Norway

Italy

Iran, Islamic Rep. of

Russian Federation

TIMSS Advanced

2008

53
35
29
19
29
40
44
45

47
65
71
81
71
60
56
55

| I | | I | | I | | I
100 80 60 40 20 O 20 40 60 80 100
B Difference statistically significant
Difference not statistically significant

TIMSS & PIRLS

International Study Center
Lynch School of Education, Boston College




Trends in Achievement in Physics

Countries

Slovenia

Russian Federation

Norway

Sweden

TIMSS Advanced

2008

TIMSS Physics
Coverage Index

1995 Higher 2008 Higher 2008 m

7.5% 38.6%

Difference in Physics Achievement

-24 2.6% 1.5%
A7 6.8% 8.4%
=81 11.0% 16.3%

I ! I | ! I I I I I I

100 80 60 40 20 O 20 40 60 80 100

B Difference statistically significant
Difference not statistically significant
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Dwindling supply ofNegs
teachers able to teach
advanced content
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Students’ Areas of Continuing Education

Country

Armenia

'n'Engineering

TIMSS Advanced

2008

Advanced Mathematics —
Intended Area with

mBusiness

Most Students

Bt Health Science

Physics —
Intended Area with
Most Students

.Social Science

TIMSS & PIRLS

International Study Center
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Percent of Students by Teachers’ Aged 50 years or Older

Norway s 73
Netherlands on "
Lebanon oy 65
Sweden R
Russian Federation T
Armenia = 46
Italy .
Slovenia =0 42
Philippines 14 _
B Advanced Mathematics
lran 1?4 B Physics
(.) 1.0 2.0 3I0 4IO 5.0 6I0 7I0 8IO

Percent of Students
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Potential teacher
shortages

e Dwindling of supply of ==~
highly educated teachers ¢

retirement



e More students into
mathematics and science

courses

e More mathematics and
science students Iinto
teachers
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Areas of concern
from TIMSS
Advanced 2008
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e Disappointing achievement ¢
In advanced mathematics .
and physics /

e Declines in yield —
fewer students and lower
achievement

e Lack sufficient people with
sufficient skills to teach
advanced mathematics and
physics in the future



| 2008 Intemational
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Assaciation for the Evaluation
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Next Opportunity for
TIMSS Advanced.

TIMSS INn 2015 — Assessing

mathematics and science In primary
through high school grades

e 12™ grade — advanced mathematics and
physics

e 8! grade — mathematics and science

= 4% grade — mathematics and science

TIMSS & PIRLS
TIMSS Advanced International Study Center

2008 Lynch School of Education, Boston College
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