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2007 Grade 4 Mathematics

Nation Mean

Hong Kong SAR 607
Singapore 599
Chinese Taipei 576
Massachusetts, US 572
Japan 568
Significantly Higher than MN

Not Significantly Different from MN
Significantly Lower than MN

© 2008 Center for Research in Mathematics and Science Education,

Minnesota, US
Kazakhstan
Russian Federation

Michigan State University

Nation

Latvia
Netherlands
Lithuania
United States
Germany
Denmark
Australia
Hungary

ltaly

Austria

Sweden
Slovenia
Armenia
Slovak Republic
Scotland

New Zealand
Czech Republic
Norway
Ukraine
Georgia

Iran, Islamic Rep. of
Algeria
Colombia
Morocco

El Salvador
Tunisia

Kuwait

Qatar

Yemen



2007 Grade 8 Mathematics

Nation
Hungary
England
Chinese Taipei Russian Federation
Korea, Rep. of 597 United States
Singapore 593 Lithuania
Hong Kong SAR 572 Czech Republic
Japan 570 Slovenia Nation
Massachusetts, US 547 Armenia Bahram_
Australia Ind<_)ne3|a :
Syrian Arab Republic
Sweden Greece
Nation Mean g:olﬁ[?and Romania

Lithuania

Colombia

ltaly . Oman

Malaysia Palestinian Nat'l Auth.
Norway Botswana

Cyprug Kuwait

Bulgaria El Salvador

Israel Saudi Arabia
Ukraine Ghana

Romania Qatar
Bosnia and Herzegovina

Lebanon

Thailand

— - Turkey
Significantly Higher than MN e

Not iiicantl Different from MN e
Significantly Lower than MN Georgia

Iran, Islamic Rep. of

Minnesota, US 532 Serbia

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University



Grade 8 Mathematics Mean

Teaching Emphasis
2007 TIMSS TEST EMPHASIS 2007

B NUMBER
B ALGEBRA
EH GEOMETRY
ODATA

B OTHER
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2007 Grade 4 Science

Nation Nation

Singapore 587 Hungary
Italy
Massachusetts, US 571 Kazakhstan
' ' Germany
Australia
Slovak Republic
Austria
Sweden
Chinese Taipei 557 glether!a”ds
ovenia
H(_)ng Kong SAR 554 Denmark
Japan 548 Lithuania
Russian Federation 546 New Zealand
Latvia 542 Scotiana
Armenia
En.gland 542 Norway
United States 539 Ukraine
Iran, Islamic Rep. of
Georgia
Colombia
El Salvador
— : Algeria
Significantly Higher than MN Kuwait
Not Significantly Different from MN Tunisia
Morocco

Qatar
Yemen

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University




Grade 4 Science: 1995 & 2007

1995 Rescaled Scores 2007 Scores
Japan 553 Singapore 587
Minnesota, US 553 Hong Kong SAR 554
United States 542 Minnesota, US 551
Austria 538 Japan 548
Czech Republic England 542
Netherlands Latvia 542
England United States 539

Singapore
Australia
Scotland

Hong Kong SAR

Hungary

New Zealand
Norway

Latvia

Slovenia

Iran, Islamic Rep. of

Significantly Higher than MN
Not Significantly Different from MN

Significantly Lower than MN

Hungary
Australia
Austria
Netherlands
Slovenia

Czech Republic
New Zealand
Scotland

Norway

Iran, Islamic Rep. of




2005 NAEP Grade 4 Science

M Atadvanced

Vermont W At proficient

New Jersey

New Hampshire

States

Minnesota

Massachusetts

e e

0 20 40
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2007 Grade 8 Science

Nation
United States
Singapore 567 Lithuania
Chinese Taipei 561 Australia
Massachusetts, US 556 Sweden
Japan 554 Scotland
Korea, Rep. of 553 ltaly
Armenia
Nation Norway
England Ukraine
Hungary Jordan
C%ech Republic VEEWIE!
glllglgﬁzota, us = Thailand Palestinian Nat'l Auth.
Hong Kong SAR s (S Moroceo
Russian Federation 530 Israel El Salvador
Bahrain
Bosnia and Herzegovina
Romania
Iran, Islamic Rep. of
Malta
Significantly Higher than MN Turkey
Not Significantly Different from MN Syrian Arab Republic
Cyprus

Tunisia

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University



Grade 8 Science: 1995 & 2007

2007 Scores

1995 Rescaled Scores
Singapore 580
Czech Republic 555
Japan 554
Sweden 553
Korea, Rep. of 546
Minnesota, US 544
Hungary 537
England 533
Bulgaria 527

Russian Federation
Australia

Norway
Slovenia

United States
Hong Kong SAR
Scotland

Romania

Lithuania

Iran, Islamic Rep. of
Cyprus

Colombia

Significantly Higher than MN
Not Significantly Different from MN

Significantly Lower than MN

United States
Lithuania
Australia
Sweden
Scotland

Norway

Bulgaria

Romania

Iran, Islamic Rep. of
Cyprus

Colombia

Singapore 567
Japan 554
Korea, Rep. of 553
England 542
Czech Republic 539
Hungary 539
Minnesota, US 539
Slovenia 538
Hong Kong SAR 530
Russian Federation 530




2005 NAEP Grade 8 Science

B Atadvanced

Vermont B At proficient

New Jersey

New Hampshire

States

Minnesota

Massachusetts

Percent Students




Grade 4 Science 1

1995
Earth Earth Earth in the Plants & Organs & Life Life Cycles &
Features Processes Universe Animals Tissues Processes & Genetics
Minnesota Minnesota 70 | Minnesota 88 | Minnesota 89 | Minnesota 70 § Japan 75 [ Czech Republic
Japan Japan 5720 Czech Republic 75 § Japan Singapore 67| |Australia I} Minnesota
US.A 60| [U.S.A. (31 iHong Kong 74| [Australia 72| [Australia 66| | Czech Republic 69| [Australia 71
England 59] |Australia 56 Czech Republic 72| |Czech Republic 65| |Minnesota 69 | |Japan 71
Czech Republic 58| |England 55 Singapore 70[ [U.S.A 65| |England 69(|U.S.A. 70
Hungary 58] | Singapore 54 US.A 70| [Hong Kong 65| | Singapore 69 [Norway 68
Norway 56 |Czech Republic 54 England 67] |Japan 63| |U.S.A. 68| |England 68
Australia 56] |Hungary 53 Hungary 66 |England 62| |Norway 67| |Hong Kong 68
Hong Kong 54] |Hong Kong 51 Hong Kong 65| |Hungary 61] |Hong Kong 66| |Hungary 67
Internatonal Mn 53] |International Mn 50| | Singapore International Mn 64| |Norway 61] |Hungary 64| |Singapore 67
Singapore 53] |[Norway 42] |International Mn Norway 60| |International Mn 59| |International Mn 64| |International Mn 64
57 54 TT2 69 " 64 69 69
2007
Minnesota 70 Hungary Singapore
Hong Kong 66| |Minnesota Minnesota 62 | [singapore Czech Republic 56
USA 64/ |England 65 |Hong Kong 63[|U.S.A 61||Minnesota 60||us.A. L]l Hungary 56
Singapore 64([U.S.A. 65| |Minnesota 62 | |England 60| [England 59| [England 56| [Minnesota 55
England 63| |Hong Kong 64[|U.S.A. 61| [Hungary 60(|U.S.A. 58( |Minnesota 55 | |Australia 53
Japan 63| [Australia 64| |Australia 60| |Hong Kong 59| |[Hong Kong 58] |Japan 55] |Japan 52
Australia 60| |Hungary 60| |Hungary 56| |Australia 59| |Czech Republic 56| |Australia 48| |England 52
Hungary 58| | Singapore 60| [Norway 55 [Czech Republic 57 [Australia 53| [Hungary 48] |U.S.A. 52
Norway 54| |Czech Republic 60| | Japan 54| |Japan 56| |Japan 53] |Czech Republic 47| |Hong Kong 49
International Mn 51| |International Mn 51| [Czech Republic 53( [International Mn 50( [Norway 50{ |International Mn 45] |International Mn 43
Czech Republic 50 |Norway 51| |International Mn 50| |Norway 50| |International Mn 49| [Norway 35| |Norway 42
60 62 59 59 57 55 53
Earth Earth Earth in the Plants & Organs & Life Life Cycles &
Features Processes Universe Animals Tissues Processes & Genetics




Grade 4 Science 2

1995
Human Biology Energ_y & Physm_al & Forces & Environmental Scientific
& Health Matter Physical Chemical Motion & Resource Processes
Processes Changes Issues
Minnesota 75 | Japan Japan 70 § Japan Japan Minnesota 4| IMinnesota 67
Australia [}l Singapore Minnesota 66 § Minnesota Czech Republic Japan 4 [U.S.A 63
US.A L1 Minnesota Australia 63| [Hong Kong Singapore Australia 69| |Australia 59
Norway 68| [Australia 63] |England 62| |Czech Republic Minnesota US.A 68| [Singapore 54
Singapore 68| |U.S.A. 61] [Czech Republic 61| [U.S.A 65] [Norway 58] | Czech Republic 63| |England 54
England 67] [Czech Republic 61| (U.S.A. 61] |Singapore 65] [Australia 55] |[Hungary 62| [Japan 53
Hong Kong 67| |Hong Kong 60 | Singapore 61 |Australia 63| [Hungary 55| |England 60| [Hong Kong 51
Czech Republic 66| |Hungary 59| [Hong Kong 591 |England 61| [Hong Kong 541 |International Mn 58| |Czech Republic 51
Japan 66 [England 58] [Hungary 57] |Hungary 60] [U.S.A. 53| [Norway 58| [Norway 48
Hungary 65/ |International Mn 58] |International Mn 56| |International Mn 591 |International Mn 51| [Singapore 57| |International Mn 46
International Mn 63| [Norway 56| [Norway 53] [Norway 58| |England 49| |Hong Kong 54| [Hungary 40
Toe7 62 61 64 56 62 53
2007

Japan Singapore Hong Kong Singapore 70
Singapore Japan Singapore Minnesota Hong Kong 70
Hong Kong Hong Kong Minnesota Hong Kong 61| |England 69
Hungary Minnesota Minnesota Hungary Australia Japan 59| [Minnesota 67
Minnesota 57 | |England 59| |England 56| |Minnesota 57 | |England 62| |Australia 58] |U.S.A. 67
England 57| |Hungary 59| [U.S.A 55| |England 571 |{U.S.A 61| |England 58| |Australia 67
US.A 55| [U.S.A 59| [Hungary 541 |Czech Republic 55| [Japan 61| |U.S.A 57| |Japan 65
Australia 54| |Czech Republic 58| |Australia 53| |U.S.A 55| |Hungary 58| |Hungary 57| |Hungary 62
Czech Republic 54| |Australia 55| |Czech Republic 50| |Australia 51| |International Mn 54| |Czech Republic 51| [Czech Republic 57
Norway 51| |International Mn 50( |International Mn 471 [International Mn 46| |Czech Republic 54| |International Mn 45] |International Mn 56
International Mn 48| |Norway 48| |Norway 42| |Norway 40| |Norway 53| |Norway 41| |Norway 54
58 60 57 57 61 56 64

Human Biology Energ_y & Physic_al & Forces & Environmental Scientific

Matter Physical Chemical - & Resource
& Health Motion Processes
Processes Changes Issues




Comparing MN and the US: Grade 4 Science

Topic 1995|2007
Earth Features

Earth Processes

Earth in the Universe

Plants & Animals

Organs & Tissues

Life Processes & Functions

Life Cycles & Genetics
Interactions of Living Things
Human Biology and Health
Matter

Energy and Physical Processes
Physical & Chemical Changes
Forces and Motion

Environmental & Resource Issues

Scientific Processes

- MN>US

MN=US

MN<US




MN Grade 4 Student Science Performance

1995 2007
Earth Processes
> 75% Correct Earth in the Universe
Plants & Animals
Scientific Processes

Between 50 to 74% Correct 10 of 14 Topics 14 of 14 Topics

< 509%0 Correct

The 1995 Scores have been adjusted to account for the differences in difficulty of the 1995 &
2007 tests.



Grade 8 Science 1

1995
Earth in the Diversity & . Life Processes & Life Cycles &
Earth Features Earth Processes Universe Struct:;ienostlvmg Functions Gen‘;tics

Czech Republic Minnesota Minnesota Japan Singapore Minnesota 86
Hungary England Sweden Singapore Japan Czech Republic 82
Korea Singapore Norway Hong Kong Korea U.S.A. 81
Singapore Norway 62| [Czech Republic YAl Korea Czech Republic England 80
Minnesota U.S.A. 61| [Japan YAl Czech Republic Thailand 63| |Israel 79
Sweden 61| [Russian Federation 61| [Thailand S Minnesota Minnesota 63| |Sweden 78
Thailand 60| |Sweden 60| |Singapore =1l Thailand Hungary 60| [Norway 78
Russian Federation 59| |Korea 59| |Korea 64| |Sweden 68| |Russian Federation 59| |Korea 76
Norway 59| |Japan 58| |U.S.A. 63| |[Hungary 67| |England 59| |Russian Federation 76
Japan 59| |Czech Republic 57| |Australia 63| |Australia 67] |U.S.A. 58| |Japan 75
England 59] |Australia 57| |England 59| |Russian Federation 66| |Australia 57| |Hungary 74
Australia 57] | Thailand 56| [Hungary 59| |England 64| |Israel 57| |Australia 73
US.A. 57| |Israel 55| |International Mn 58| |U.S.A. 64| |Hong Kong 56| |International Mn 70
Israel 56| |International Mn 54| |Hong Kong 58| |International Mn 61| |Sweden 55| |Singapore 69
International Mn 55| |Hong Kong 52| |Israel 56| |Israel 60| |International Mn 55| |Thailand 67
Hong Kong 54| |Hungary 51| [Russian Federation 57| |[Norway 59| [Norway 54| |Hong Kong 65

60 59 63 68 61 75

2007

Minnesota Czech Republic Czech Republic Singapore Singapore S. Korea

Hungary Hong Kong S. Korea S. Korea S. Korea Japan

Czech Republic Japan Minnesota Minnesota Japan Hong Kong

Japan Minnesota US.A Japan Hong Kong Singapore

Russian Federation Russian Federation Sweden Hungary England Russian Federation

S. Korea Singapore 56| [Norway 57| |Czech Republic 56| | Minnesota 56| |Hungary 51

Sweden US.A 53| |Singapore 57| |England 55| [Russian Federation 52| | Minnesota 49

Norway 54| |Australia 52| |England 56| [U.S.A 54| |US.A 52( |[US.A 47

Singapore 53| |England 52| [Russian Federation 55| [Russian Federation 53| |Czech Republic 47| |England 47

US.A 51| [Sweden 51| |Australia 53| |Hong Kong 51| [Sweden 47| |Czech Republic 46

Australia 51| [Hungary 50| |Hong Kong 51| |Australia 50| |Australia 47| [Australia 44

Hong Kong 50| |S. Korea 50| |Hungary 49| |Sweden 48| |Hungary 43| (Sweden 41

England 50| |Norway 47| |Thailand 49| [Thailand 44| |International Mn 43| |Israel 39

International Mn 38| [Thailand 46| [Japan 48| [Norway 42| |Thailand 41| [International Mn 38

Israel 37| |International Mn 41| |International Mn 45| [International Mn 41| |Norway 38| [Norway 38

Thailand 34| [Israel 40| |Israel 38| |Israel 41| |Israel 38| [Thailand 35
52 52 54 52 51 49

- Diversity & - -
Earth Features Earth Processes Eart_h in the Structure ofyLiving Life Proco._esses & Life Cycl_es &
Universe Things Functions Genetics




Grade 8 Science 2

1995
. . Properties & -
In!:e_ractlo_ns of Human Biology & Classli’ﬁcation of Structure of Matter Energy & Physical Physical Changes
Living Things Health Matter Processes
Korea Singapore 74§ Japan Russian Federation 56 § Singapore Japan
Singapore Czech Republic Singapore Hungary Japan Singapore
Minnesota Minnesota 71| |GIEE] Czech Republic Korea Czech Republic
Japan Japan (]l Czech Republic Singapore England Israel
Thailand Hungary [SS]l IHungary Minnesota Minnesota Sweden
Hungary England 1l Sweden US.A. Czech Republic Hungary
Australia Israel ] Hong Kong Israel Australia Norway
England U.S.A. (Y4l Norway Sweden 43| |Hungary England
Norway 60| [Thailand YAl /Australia Korea 42| |Hong Kong Korea
Czech Republic 58| |Australia 66| |=e|El) Japan 41| |Israel Australia
U.S.A. 54| |Korea 66| |Russian Federation Hong Kong 40| |Russian Federation Russian Federation
Russian Federation 52 |Sweden 64| |Israel International Mn 40| |JUS.A. Thailand
Sweden 52| |Russian Federation 63| | Minnesota Australia 39| |Norway International Mn
International Mn 51| |Norway 63| |International Mn England 38| |Sweden
Israel 50| |International Mn 61 Norway 32| |International Mn
Hong Kong 47| |Hong Kong 60 Thailand 31| |Thailand
59 67 44

Singapore

S. Korea
Minnesota
Hungary

Minnesota
S. Korea
Czech Republic

England 66

S. Korea
Japan
Hungary

Singapore

Czech Republic
Russian Federation
Hungary

Singapore
S. Korea
Japan
England

Singapore
Japan
England

Japan 59| |Hungary 5]l Czech Republic Japan LAl Hungary Russian Federation

England 58| |Japan (5]l Russian Federation US.A. :-I*] |l Czech Republic Hungary

Czech Republic 57| |Singapore 64| | =s|El) Minnesota I’/ Hong Kong Czech Republic

U.S.A. 57| [Sweden <]l Hong Kong Israel EZ1l Russian Federation Hong Kong

Hong Kong 55| |U.S.A. 63| | Minnesota 41| |Sweden 44| [Sweden Sweden

Australia 55| [Hong Kong 63| [Sweden 40| |International Mn 43| |Australia 45| | Minnesota 43

Russian Federation 55 [Russian Federation 62| [U.S.A. 40| |England 42| |Minnesota 45| |Australia 42

Sweden 53| [Australia 62| [Australia 39| [S. Korea 42| |U.S.A. 43| (US.A. 41

Norway 46| |Norway 59| |Israel 37| |Australia 35| |International Mn 40| |Norway 40

Israel 44| [Thailand 57| |International Mn 35| |Thailand 35| |Norway 39| |Israel 39

Thailand 43| |Israel 54( [Norway 34( [Norway 31| |Israel 38| |International Mn 37

International Mn 42| |International Mn 50| |Thailand 33| |Hong Kong 29| |Thailand 38| |Thailand 34
55 " 63 44 46 49 46

. . Properties & -
Ill-::‘e,:;:gc:!:ir:‘s;:f Huma:eBalltt):‘ogy & Classl\:f;i::iron of Structure of Matter Ene;gr\;:;::zsslcal Physical Changes




Grade 8 Science 3

1995
Science - - -
Chemical Changes Forces & Motion Technolog\'/, & Ilinwronmental & PSC|ent|ﬁc
Societ esource Issues rocesses

Singapore 74 B Czech Republic Korea Singapore Singapore
Korea SIS W Japan Hungary Thailand Korea
Hungary [SS1 W Singapore Sweden Minnesota Minnesota
Minnesota 65| |iGCI=E Singapore England Czech Republic 61
Czech Republic L1l Hong Kong Japan Australia Australia 61
England SZIW Hungary Thailand Korea 63| |Japan 60
Japan 1N England England Japan 62| |England 60
Australia [S¥Am Sweden Hong Kong 55| |U.S.A. 60| |US.A. 59
Russian Federation 62| PACEEIE] Norway 52| [Czech Republic 59| |Hungary 57
U.S.A. (23 Al INorway Czech Republic 52| |Norway 58| |Hong Kong 57
Israel 61| | Minnesota Minnesota 52| |Hong Kong 53| | Thailand 55
Hong Kong 58| [Russian Federation Australia 52| |International Mn 53| |International Mn 53
Sweden 57] |U.S.A. Israel 51| |Sweden 52| |Sweden 52
International Mn 56| |International Mn International Mn 48| |Israel 52| |Norway 52
Norway 53] |Israel U.S.A. 48| |Hungary 49| |Israel 52
Thailand 51| |Thailand Russian Federation 40| [Russian Federation 47| |Russian Federation 51

62 58 59 58

2007

England Czech Republic Singapore Singapore Japan
Singapore Japan Japan Minnesota Singapore
Hong Kong S. Korea Czech Republic England S. Korea
Japan Singapore Russian Federation Australia YAl Minnesota
Australia 45| |England 45| |England 41| |Hungary 51| |England 46
Minnesota 45| [Hungary 44| [Hong Kong 39| |S. Korea 51| |Czech Republic 45
Russian Federation 44| | Minnesota 43| |S. Korea 39| |Hong Kong 50| |Hong Kong 43
Hungary 43| |Hong Kong 42| |Minnesota 38| |Russian Federation 49| (U.S.A. 43
U.S.A. 43| |Russian Federation 41| (U.S.A. 37| |U.S.A. 49| [Australia 42
Czech Republic 39| |Sweden 41| |Australia 36| |Czech Republic 48| (Hungary 40
S. Korea 37| |U.S.A. 40| |Hungary 34| |Japan 48| |Russian Federation 38
Norway 35| |Australia 38| |Sweden 26| |Sweden 43] |Israel 34
International Mn 34| |Norway 32| |International Mn 26| |Norway 42| |Sweden 34
Sweden 34| |Israel 32| [Thailand 19| [Thailand 40| |Thailand 29
Thailand 31| |International Mn 31| |Norway 17| |International Mn 38| |International Mn 29
Israel 30| [Thailand 29| |Israel 16| |Israel 35| |Norway 28

42 41 35 48 41

Chemical Changes

Forces & Motion

Science,
Technology, &
Society

Environmental &
Resource Issues

Scientific
Processes




Comparing MN and the US: Grade 8 Science

Topic

Earth Features

Earth Processes

Earth in the Universe

Diversity & Structure of Living Things

Life Processes & Functions

Life Cycles & Genetics

Interactions of Living Things

Human Biology and Health

Properties & Classification of Matter

Structure of Matter

Energy and Physical Processes

Physical Changes

Chemical Changes

Forces and Motion

Science, Technology, & Society

Environmental & Resource Issues

Scientific Processes

- MN>US

MN=US

MN<US




MN Grade 8 Student Science Performance

1995 2007

> 75% Correct

Between 50 to 74% Correct 11 of 17 Topics 8 of 17 Topics

Properties & Classification of Matter
Physical Changes
Chemical Changes
Forces and Motion

< 50% Correct Science, Technology, & Society

Scientific Processes

Life Cycles & Genetics
Structure of Matter

Energy and Physical
Processes

The 1995 Scores have been adjusted to account for the differences in difficulty of the 1995 &
2007 tests.



Grade 4 Earth Features:

Average Percent Correct by SES

0.85
0.80
0.75
0.70
0.65
0.60
0.55
0.50
0.45
0.40

Lessthan 10%
FRL

10to 24.9 %
FRL

2510 49.9%
FRL

50to 74.9%
FRL

75%or more
FRL




Grade 4 Life Cycles and Genetics:

Average Percent Correct by SES

0.70

0.65

0.60

0.55

0.50

0.45

0.40

0.35

Lessthan 10%
FRL

10t0 24.9%
FRL

2510 49.9%
FRL

50to 74.9%
FRL

75%or more
FRL




Grade 4 Physical and Chemical Changes:

Average Percent Correct by SES

0.75

0.70

0.65

0.60

0.55

0.50

0.45

0.40

0.35

0.30 | | T . ]

Lessthan 10% 10t0249% 25t049.9% 50t074.9% 75%or more
FRL FRL FRL FRL FRL




Grade 4 Environmental and Resource Issues:

Average Percent Correct by SES

0.80

0.75

0.70

0.65

0.60

0.55
0.50

0.45

0.40 | T . ; 1

Lessthan 10% 10t024.9% 25t049.9% 50to74.9% 75%or more
FRL FRL FRL FRL FRL




Grade 8 Earth in the Universe:

Average Percent Correct by SES

0.80
0.75
0.70
0.65
0.60
0.55
0.50
0.45
0.40
0.35
0.30

Lessthan 10%
FRL

10to 24.9%
FRL

25t049.9%
FRL

50to 74.9%
FRL

75% or more
FRL




Grade 8 Human Biology and Health:

Average Percent Correct by SES

0.75

0.70

0.65

0.60

0.55

0.50

0.45

0.40

Lessthan 10% 10to 24.9%
FRL FRL

2510 49.9%
FRL

50to 74.9%
FRL

75% or more
FRL




Grade 8 Science, Technology and Society:

Average Percent Correct by SES

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10 | T ; ; !

Lessthan 10% 10t024.9% 25t049.9% 50to74.9% 75%or more
FRL FRL FRL FRL FRL




Grade 8 Earth in the Universe:

Average Percent Correct by SES

0.55

0.50

0.45

0.40

0.35

0.30

0.25

0.20

Lessthan 10%
FRL

10to0 24.9%
FRL

25t049.9%
FRL

50to 74.9%
FRL

75%or more
FRL




Instructional Content Constructs

*Curricular Coherence
# Curricular Structure

s»Curricular Focus
# Exposure Time (OTL)

“*Curricular Rigor
# Level of Cognitive Complexity



2003 MN Science Curriculum

Science Topics Intended at Each Grade

Grade
2|/!3 4|5 6|7 8

Topics

Organs, Tissues

Physical Properties of Matter
Plants, Fungi

Animals

Classification of Matter °
Rocks, Soil ° ) °
Light ) °
Electricity ° °
Life Cycles L) )
Physical Changes of Matter ° ° °
Heat & Temperature
Bodies of Water ° e
Interdependence of Life e ol o ° e o
Habitats & Niches °
Biomes & Ecosystems ° ®
Reproduction ) [)
Time, Space, Motion ° °
Types of Forces ° ° ° °
Weather & Climate °
Planets in the Solar System ° ®
Magnetism o o ® ®
Earth's Composition
Organism Energy Handling ° °
Land, Water, Sea Resource Conservation
Earthin the Solar System ° e o o °
Atoms, Tons, Molecules °
Chemical Properties of Matter
Chemical Changes of Matter °
Physical Cycles el @ °
Land Forms °
Material & Energy Resource Conservation
Explanations of Physical Changes
Pollution

Atmosphere ° ° )
Sound & Vibration ° °
Cells ° ()
Human Nutrition
Building & Breaking ° °
Energy Types, Sources, Conversions
Dynamics of Motion ® [ B )
Organism Sensing & Responding °

o000 -
[}
o000




Grade 4 Science Mean

Teaching Emphasis
2007 TIMSS TEST EMPHASIS 2007

B LIFE

B PHYSICAL

B EARTH

OOTHER




Grade 4 Teachers’ Reported Percent Teaching Time

on Science Topics by School SES

75 percent or more FRL

50 to 74.9 percent FRL

25 to 49.9 percent FRL

10 to 24.9 percent FRL

Percent Students Eligible for FRL

Less than 10 percent FRL

0 20 40 60 80 100 120
Percent Teaching Time

‘ Life Science M Physical Science M Earth Science Other Topics

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University



Grade 4 Teachers’ Reported Percent Teaching Time

on Science Topics by School SES

Grade 4 Lowest SES Schools Grade 4: Highest SES Schools

u Life Science
¥ Physical Science
" Earth Science

Other Topics

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University



Mean Percent of Grade 4 Science Teaching
Time

Highest SES Lowest SES Difference

Life Science 37 25 4+ Weeks

Earth

. 27 41 5 Weeks
Science



Grade 4 MN Teachers’ Yearly Total Science

Instructional Time by SES

90

ij N
w S
1 \

30

20

Lessthan 10 percent 10to 24.9 percentFRL 25to 49.9 percentFRL 50to 74.9 percentFRL 75 percentor more FRL
FRL

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University



MN Students Overall Percent Correct on TIMSS

2007 Science Fourth Grade Test by Percentage of
FRL Students in School

0.8 -

0.75 .
a— [ )
3 07 .
o °
g 0.65 . ° o
2 °
Q [ ] ‘
o
£ 06 e
@ -
@ 0.55 . °
E .
=
B 05 ®
5 .
8 0.45 °
[«]
E [ J
s
s 0.4
l—

0.35

0.3

FRL>25% FRL25% to 50% FRL>50%

Free/Reduced Lunch Percentage

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University



Grade 8 Science Mean

Teaching Emphasis
2007 TIMSS TEST EMPHASIS 2007

EBIOLOGY
OCHEMISTRY
B PHYSICS

B EARTH SCIENCE

OOTHER




Grade 8 Teachers’ Reported Percent Teaching Time

on Science Topics by School SES

75 percent or more FRL

50 to 74.9 percent FRL

25 to 49.9 percent FRL

10 to 24.9 percent FRL

Percent Students Eligible for FRL

Less than 10 percent FRL

46
40 60 80 100 120

Percent Teaching Time

Biology ® Chemistry ® Physics Earth Science  m Other Topics

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University



Grade 8 Teachers’ Reported Percent Teaching Time

on Science Topics by School SES

Grade 8 Lowest SES Schools Grade 8 Highest SES Schools

" Biology
® Chemistry
B Physics

B Earth Science

Other Topics

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University



Mean Percent of Grade 8 Science Teaching
Time

Highest SES Lowest SES Difference

Biology / 39 11+ Weeks
Earth 46 53 2+ Weeks
Science

Physics 15 3 2+ Weeks

Other Topics 13 2 4 Weeks



Grade 8 MN Teachers’ Yearly Total Science

Instructional Time by SES

155

150
145 /\

140 / \
135

130 \ /

115

110

Lessthan 10 percent FRL 10to 24.9 percent FRL 25to 49.9 percent FRL 50to 74.9 percent FRL 75 percentor more FRL

© 2008 Center for Research in Mathematics and Science Education,  Michigan State University



MN Students Overall Percent Correct on TIMSS

2007 Science Eighth Grade Test by Percentage of
FRL Students in School

0.80 -
- 0.70
8 * .
8 . .
[72]
£
£ 0.60 o s
(]
e ‘ ° o
k]
a : s :
2050 | » .
E [} [}
— [ ] [ ]
° °
s °
£ 0.40 .
2 * o
g [ J
o °
=
S $
~ 0.30 -

0.20 . .

FRL>25% FRL25% to 50% FRL>50%
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MN Grade 4 Students Eligible for School Lunch Program: NAEP 2005
Science Proficiency Levels by Ethnicity
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MN Grade 4 Students: NAEP 2005 and 2000 Science Proficiency Levels

m o E
8 2 o NonFRL
Noof
o T
g8 g FRL
N F
o X~
8 8 Non-FRL
o~ o
o X
8 = FRL
o~ o
n X~
e & Non-FRL
o~ o
n ~
8 = FRL
o~ o
= S
£ Non-FRL
2 i
S 2
b= FRL
S
0 2
= Non-FRL
S
0 2
o x
FRL
S

0%

10%

by Ethnicity and School Lunch Eligibility

20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent Students

B Below basic M Atbasic ™ Atproficient M Atadvanced




MN Grade 8 Students: NAEP 2005 and 2000 Science Proficiency Levels
by Ethnicity and School Lunch Eligibility

w3
8 = FRL
o o
wn Y4
8 8 Non-FRL
o o
=) 3
g £
I '§ FRL B Below basic
B Atbasic
H Atproficient
o 3
8 < Non-FRL ® Atadvanced
N2
L jo)
s = FRL
N2
L jo)
S £ Non-FRL
S 2

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%




2005 | 2005

2007

2009 | 2007 | 2007 | 2005 | 2005 | 2009 | 2009 | 2007

2009

Black | Black | Black | Black | Black

Black

White | White | White | White | White | White

Non-FRL

FRL

Non-FRL

FRL

Non-FRL

FRL

Non-FRL

FRL

Non-FRL

FRL

Non-FRL

FRL

MN Grade 4 Students: NAEP 2009, 2007 and 2005 Math Proficiency
Levels by Ethnicity and School Lunch Eligibility
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