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2007 TIMSS Overview

+*Trends in International Math and
Science Study

% Math and Science Tested at grades 4 and 8
(“finishing grade” tested in some years)

< Participants must guarantee a representative
sample of all students; selection reviewed

< The study includes surveys of students and
staff, comparison of curriculum and
standards, video of classroom instruction in
some years



2007 TIMSS Overview

“*MN Participates as a mini-nation

++* 99 MN schools and close to 4000 students
sampled

“+ Allows MN student performance to be
compared to other nations and our 1995
results

++ Participation and analysis fees paid by
business partners, MDE; SciMathMN, Michigan
State University with Dr. William Schmidt
performing analysis



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
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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 Science

Singapore

Chinese Taipei
Massachusetts, US
Japan

Korea, Rep. of

567
561
556
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England
Hungary
Czech Republic
Minnesota, US
Slovenia
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Russian Federation
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539
538
530

530

Significantly Higher than MN

Not Significantly Different from MN
Significantly Lower than MN
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Nation

United States
Lithuania
Australia

Sweden
Scotland
ltaly

Armenia

Norway

Ukraine

Jordan

Malaysia

Thailand

Serbia

Bulgaria

Israel

Bahrain

Bosnia and Herzegovina
Romania

Iran, Islamic Rep. of
Malta

Turkey

Syrian Arab Republic
Cyprus

Tunisia

Nation
Indonesia
Oman
Georgia
Kuwait
Colombia
Lebanon
Egypt
Algeria
Palestinian Nat'l Auth.
Saudi Arabia
Morocco

El Salvador
Botswana
Qatar
Ghana

Michigan State University



2007 Grade 4 Science

Nation

Hungary

ltaly
Kazakhstan
Germany
Australia

Slovak Republic
Austria

Sweden

Netherlands
Slovenia

Nation

Singapore 587
Massachusetts, US 571

Nation Mean

Chinese Taipei 557
Hong Kong SAR 554
Denmark
Minnesota, US 551 _
Japan 548 Czech Republic

Russian Federation 546 klithu;nial .
Latvia 542 SeWI eg an
England 542 cotlan

United States 539 ATETE
Norway

Ukraine

Iran, Islamic Rep. of
Georgia

Colombia

El Salvador
Significantly Higher than MN Algeria

Not Significantly Different from MN Kuwait
Significantly Lower than MN Tunisia
Morocco

Qatar
Yemen
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Grade 4 Mathematics: 1995 & 2007

Singapore 590 Hong Kong SAR 607
Japan 567 Singapore 599
Hong Kong SAR 557 Japan 568
Netherlands 549 Minnesota, US 554
Czech Republic 541 England 541
Austria 531 Latvia

Slovenia 525 Netherlands

Hungary 521 United States

United States 518 Australia

Australia 517 Hungary

Minnesota, US 516 Austria

Latvia 499 Slovenia
Scotland
England

Scotland

New Zealand

Czech Republic
Norway

Iran, Islamic Rep. of

Norway
New Zealand
Iran, Islamic Rep. of

Significantly Higher than MN

Not Significantly Different from MN
Significantly Lower than MN

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



Grade 4 Mathematics: 1995 & 2007

Country | Mathematics | 55710
1995 2007 Gain

1 Australia 495 (3.4) 516 (3.5) 22 ¢
2 Austria 531 (2.9) 505 (2.0) -25 ¢
3 Czech Republic 541 (3.1) 486 (2.8) -54 ¢
4 England 484 (3.3) 541 (2.9) 57 o
5 Hong Kong SAR 557 (4.0) 607 (3.6) 50
6 Hungary 521 (3.6) 510 (3.5) -12 ¢
7 lIran, Islamic Rep. of 387 (5.0) 402 (4.1) 15
8 Japan 567 (1.9) 568 (2.1) 1
9 Latvia 499 (4.6) 537 (2.3) 38 ¢
10 Netherlands 549 (3.0) 535 (2.1) -14 ¢
11 New Zealand 469 (4.4) 492 (2.3) 23 ¢
12 Norway 476 (3.0) 473 (2.5) -3
13 Scotland 493 (4.2) 494 (2.2) 1
14 Singapore 590 (4.5) 599 (8.7) 9
15 Slovenia 462 (3.1) 502 (1.8) 40 ¢
16 United States 518 (3.0) 529 (2.4) 11
Benchmarking Participants
Minnesota, US 516 (7.4) 554 (5.9) 38 ¢
TIMSS Scale Mean 500 500

16 Country Average 509 519

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



Grade 8 Mathematics: 1995 & 2007

Nation Mean Nation Mean

Singapore 609 Korea, Rep. of 597
Japan 581 Singapore 593
Korea, Rep. of 581 Hong Kong SAR 572
Hong Kong SAR 569 Japan 570
Czech Republic 546 Minnesota, US 532
Sweden 540 Hungary

Slovenia 531 England

Bulgaria 527 Russian Federation

Hungary 527 United States

Russian Federation 524 Lithuania

Australia 519 Czech Republic

Slovenia
Australia

Minnesota, US 518
Norway

England

Scotland

United States

Romania

Sweden
Scotland

Norway

Cyprus

Bulgaria

Romania

Iran, Islamic Rep. of
Colombia

Lithuania

Cyprus

Iran, Islamic Rep. of
Colombia

Significantly Higher than MN
Not Significantly Different from MN
Significantly Lower than MN

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



Grade 8 Mathematics: 1995 & 2007

m

1 Australia

2 Bulgaria

3 Colombia

4 Cyprus

5 Czech Republic

6 England

7 Hong Kong SAR

8 Hungary

9 lIran, Islamic Rep. of

10 Japan

11 Korea, Rep. of**

12 Lithuania**

13 Norway

14 Romania

15 Russian Federation

16 Scotland

17 Singapore

18 Slovenia

19 Sweden

20 United States

Benchmarking Participants
Minnesota, US

TIMSS Scale Mean
20 Country Average

© 2008 Center for Research in Mathematics and Science Education,
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Instructional Content Constructs

*Curricular Coherence
# Curricular Structure

s»Curricular Focus
# Exposure Time (OTL)

“*Curricular Rigor
# Level of Cognitive Complexity



Top Achieving 1995 TIMSS Countries’ Mathematics Curriculum

Grade

Topic

Whole Number: Meaning

Whole Number: Operations

Measurement Units

Common Fractions

Equations & Formulas

Data Representation & Analysis

2-D Geometry: Basics

2-D Geometry: Polygons & Circles
Measurement: Perimeter, Area & Volume
Rounding & Significant Figures

Estimating Computations

Whole Numbers: Properties of Operations
Estimating Quantity & Size

Decimal Fractions

Relation of Common & Decimal Fractions
Properties of Common & Decimal Fractions
Percentages

Proportionality Concepts

Proportionality Problems

2-D Geometry: Coordinate Geometry
Geometry: Transformations

Negative Numbers, Integers, & Their Properties
Number Theory

Exponents, Roots & Radicals

Exponents & Orders of Magnitude
Measurement: Estimation & Errors
Constructions Using Straightedge & Compass
3-D Geometry

Geometry: Congruence & Similarity
Rational Numbers & Their Properties
Patterns, Relations & Functions
Proportionality: Slope & Trigonometry
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¢ Intended by 4 out of the 6
top-achieving countries

® Intended by all but one of the
top-achieving countries (5 out of 6).

B Intended by a// of the top-achieving countries.



21 States’ Mathematics Standards

State A State F State K State P State U State D State S
[Fopies [ i G &7 a3 Gi G5 G o7 GE] [fopes [ R T GG G5 Ge o7 Ge] [Topes T & e G G o7 GE|  [Teies G o7 &3 i G G o7 Gi]  [fomes (T A T A
[Whole Number tieaning © o o o o o o o [Wckhumatemng ® © © © o © © ®| |WocNumbertiaing ® © o © Whoe Number Meaning @ @ @ ® @ @ [Whole Number eaning @ @ @ @ [Whoe Number Meaning @ @ @ ® @ ® © ®| [|WndeNumbertleaning @ ® © o o e o
Whole Number Operations: @ o o o o o o o [Whole Number Operations ® ©® @ @ Whole Number Operations @ ® © © © o o @ Whole Number Operations ® ® ® © ® @ © @ [Whole Number Operations ® ® ® © © ® ® @ | Whole Number Operations ® ©® © © © @ [Whole Number Operations ® ® @ @ @ .
[Measurement Units ® o o o o o o o [Measurement Units ® o o o o o o o [ Measurement Units e o o o o o o o Measurement Units. e o o o o o o o [Measurement Units ® o o o o o o o Measurement Units e o o o o o o [Measurement Units e o o o o o o o
[Common Fractions o o o o o [Common Fractions e o o o o o o o |commonFracions o o o o o o o of |commonFracions o o o o o o o of [commonFracions e o o o o o o of commonFracions e o o o o o o of lcommonFacions ¢ o 0 0 0 0 0 e
Equations & Formulas o o o o o o o o [equaionssFomuas o o o o [cquicnsafomias e e o o e e e f |quiomafomis © e e e o o e o |rquosafomis @ ® @ e e o ® o o |equinsafomuas @ © ® e @ © f equionsa Fomuas e o o 0 0 0
0 Analysis ® o o o o o o o Data Representation & Anahy @ @ © © © © o @ Data Representation & Anah) @ ® © © © © o @ Data Representation &Anal, @ @ ©® © © © © @ Data Representalion & Analy @ @ @ @ @ © @ @ Data Representation & Anay @ @ @ © © © © @ Data Representation & Analy @ @ @ @ © @ © @
Basics e o o o o o o o [ocwmuypss o o o e 20 Geomety:Bascs @ @ ® o ® ® @ @| lopGeomeuyBais © ® @ @ ® © © ®| [oGeomoyssis o o o e o o o o |DcoomoyBasicc e e e o o e e | |DGemaysmis o e e e e o o o
Poygns & Circles e o o o o o o o [|poygonsacices e o o o o o o o [royomacices o o o o o o o of [Poygonsacies o o o o o o o of |roygomsecices o o o o o o o o [poygonsscices e o o o o o o of Ilooygomacices e o 0 0 0 0 0 e
[Perimeter, Area & Volum: e o o o o o o o [Perimeter, Area & Volume e o o o Perimeter, Aca & Voume @ ® © © © o o @ Perimeter. Arca& Volume @ @ © © © © ® @ Perimeter, Area & Volume @ @ @ @ @ © o @ Perimeter, Area& Volume ® @ @ @ © © © ® [Perimeter, Area & Vol LI e o o
Rounding & Sgnicant Figures Rounding & Signicant Figures [Rounding & Signifcant Figures Rounding & Signicant Figures Rounding & SgnifcantFigur @ @ @ @ Rounding & Signicant Figures o o o o © [ [Rounding s Sigiicant Figures e o 0o 0 o
e o o o o o o o [cimangcompuations ® © o © @ o @ o |csimaingCompuiaions  ® o o o o o of |esimangCompuaions © e o o o o o f |csimangCompuaions © ® © @ Esimating Computations @ o o o o o o [esimaing Computions e o o 0 0 0
Properies of Whole Number Operation: ® @ @ ® @ ® @ | leroperies of Whole Number Operations Properies of Whole Number Operations Properes of Whle Nurber ® @ @ @ ® @ Properies of Whole Number @ @ @ @ @ @ ® @ | |poperis of Whole Number @ o o o o o o [PopericsorWioeumber ® @
Size ® o o o o o o o [Estimating Quantity & Size e o o o o [Estimating Quantity & Size . ® o o o o Estimating Quantity 4 Size ® ® @ @ @ @ [Estimating Quantity & Size Estimating Quantity & Size @ [Estimating Quantity & Size e o o o o
o o o o o Decimal Fracions © o o o o o o o [vecmalFractons .o o of [becma Fractions o o o o o o o [|occmairracions o o o o o o o o [|nccmaFacions o o o o o o [oecmalfmcions e o 0 0 0 0 0 e
aDcmalF: @ @ ® @ @ Relaionship of Commonst @ @ @ @ etationship of Common & Decima Fractions. Relaionship of Common T ® @ @ @ @ Retaionship of Commonst @ @ @ @ © @ © @ |Roiaionship of Common & Decimal Frau ® . o [Relatonsrip of Common & T @ @ ..
Properies of Common & Decimal Fract @ © © ® @ Properties of Common & Deciml Fractions Properies of Gommon & Decimal Fracions Propertios of Common & Decimal Fractions Properties of Common&De @ ® ® ® ® @ @ @  [Propertes of Common & Decimal Fractions Propertes of Common .06 ® @
Percentages e o o o o Percentages e o o o [percenages e o o Percentages e o o Percentages. e o o o o o o o Percentages e o o o Percentages e o 0o 0 0 0 0 o
o o o |poporonaity Concepts o o o o [|rroporionaity Concepts Proportonaiy Concepts @ @ ® . ® @ @ | loroporionaity Concepts o o o o |poporonaity Concepis o o o o [eoporionaity Concepis e o o o o
Proviems Proportionaiy probiems o o o o [rroporionaity Proviems o o o |proporionaity Protiems o o o o o [Poporonaiy probiems o o o o |poporonaity Probiems . o o Progortonaity Protiems e o o 0 0 o
e o o 0 0 0 o 0o [2-0 Coordinate Geomery ® @ @ o @ @ o | [o0Coouinate Geomelry ° o [N 20 Coordinate Geometry ® o o o o [DCoodinateGeomety ® © © @ © O o @ 20 Coordinate Geometry @ e o o o o o 20 Coordinate Geometry @ @ @ @ © ® ® @
| Geometry: Transformations. ® o o o o o o o Geometry: Transformations ® ® @ @ © © © © Geometry: Transformations ® @ @ @ @ @ o @ |Geometry: Transformations ® @ ®© © © @ o @ |Geometry: Transformations ® @ ® © © © © @ | Geometry: Transformations e o o . |Geometry: Transformations @ @ @ @ © © @ @
Negative Numbers, Integers & Their Propertes 8 0] [esuve oo, o T e o o o o [NogaiveNumbers, imegers @ ® o o o [Negaive Numbers, imegers & Their Propertic ® @ @ Negative Numbers, Inegers @ @ @ @ @ @ ® ®| |Negaive Numbers, negers & Their Properies @ o o [Negaive Numbers, itegers & TheirPro @ @ @ @ @ @
Number Theory o o o o o of |numermeny o o o o |numberTheory . o Numser Theory o o o o o [Number Theory o o o of [|numbertheon . o o [NumberTreary o« o 0 o o
[Exponents, Roots & Radicals e o o Exponents, Rools & Radicak @ @ @ ® © © © @ Exponents, Roots & Radicals e o o Exponents, Roots & Radicals. e o o o o [Exponents, Roots & Radicals. e o o o Exponents, Roots & Radicals . L [Exponents, Roots & Radicals. .
Exporents & OclersoiMagniude @ ® . ® @ ® @ ®| [Eiomens s Orders of Magnitude Exponents & Orders of Magnitude o o o [Exonents s Orders of Magnitude ® o [exponents & Orders of Magnide o o o o |Eponens s Orders of Magniude o o [gonenssOdesoitagrie @ ® @ @ @
Veasurement Esimaiona Eros @ @ @ @ @ ® @ o |ueasuemen Esimaton st @ o o o o o of |vcasuemenicsimainat @ © © @ o o o [ueasuemen Esimatons o o o o o of |ieasuementEsimaionat ® o o o o o of |easuementesimaionst . . o o |MeasuemeniEsimaionzt ® © ® o o o @
Staightedge & Compass consuctors w sitieage § ompass corstuctons w Scighige & Compass corsctors wsuagtiess &8 @ o 8| [eorsmetons wormnesse s coness corsuctors w suioag  compass . o [constucions wisaignesc @ @ @ 0 o o @
3-D Geometry . L 3-D Geometry e o o o o 3-D Geometry. e o e o o 3-D Geometry. e o o o o o 3-D Geometry. e o o o o o 3-D Geometry. e o o o |3-D Geometry e o o o o o o
[Congruenco s simiarty @ @ o o o o o o [|conguoncos Simiariy RN (Congruence & Simiarity (3K o o o IConguence Simiary Lt ieeee [congruence & simiarty Congruence & Simiarty . o o o of loonguences simiariy ccec e
[Rational Numbers & Their Properties e o o [Rational Numbers & Their Properties e o o o | Rational Numbers & Their Properties e o o Rational Numbers & Their Properties e o o o o [Rational Numbers & Their Properties. e o o Rational Numbers & Their Properties. e o . [Rational Numbers & Their Properties o o o
Patiems, Relations & Functions ® o o o o o o o Patterns, Relations & Functi ® @ e o o o o Patterns, Relations & Functk @ @ ® @ © © @ @ Patterns, Relations & Functi @ @ e o o o o Pattems, Relations & Functy @ @ @ @ © © @ Patterns, Relations & Functic e o o o o Patterns, Relations & Functc @ @ @ @ © @ © ®
[Slope & Trigonometry [Slope & Trigonometry |Slope & Trigonometry | Slope & Trigonometry L [Slope & Trigonometry o o o |Slope & Trigonometry . [Slope & Trigonometry o o o o o o
State B State G State L State Q State E State | State O
[Fopics G1 Gz a3 G4 G5 G6 o7 8| [Topies G Gz a3 G4 G5 Go o7 Gs| [Topics Gt G2 63 G4 G5 o6 o7 8| [Topics Gt o2 63 04 65 66 07 8| [ropies G1 oz a3 o4 G5 a6 o7 a8 G1 G2z 3 G4 G5 G6 o7 G G1 G2 63 G4 5 Go o7 o8
[Whole Number teaning e ® o o o o o o [Uncktumatemng @ ® @ € o © o | [WocNubelming ® ®  © e © e | |[WocNmbeieaing e e e o e e [Whole Number eaming @ ® @ & @ ormbor Neaning T e e o o o o T e s o e o o
[Whole Number Operations o o o o o o o o [|uncknumeroperaions @ ® o o o o @ o |WhoeNumberOperaions ® ® @ © e © e | |WideNumberOperions © ® @ @ [Whole Number Operatins @ ® @ ® @ @ Winoie Number Operaions @ @ @ ® @ ® ® o |WnoeNumberOperaions ® 6 6 e e e o ®
easirement Units ® o o o o o o o [Measuemenunis © o o o o o o o |Measuomentunis o o o o o o o o [|ucasuomentunis o o o o o o o of [ieasuemenunis o o o o o Measurement Units o o o o o o o o [|easurementunis e o 0 0 0 0 0
[Common Fractions o o o o o o o o [|commonFracions o o o o o o o o [commonFracions e o o o o o o o [CommonFracions o o o [Common Fractions ¢ o o 0 0 0 [Common Fracions o o o o o o o of [CommonFracions o o 0o o 0
Equations & Formuias o o o o o o o o [cqansaromias e e o e e e e e [uonssFomus ® e o e e © e e |Fueinsafomues ® e e © e © e @ |Equaionss Formuias o o o o o uionsaFomuizs @ @ @ e © e © | [quionsifomuss @ e e 6 © e e @
eta Represertation & Analysis © o o o o o o o [ouaRepresenaionsAay ® ® ® @ © © © @ [ootaRoprosoniaionsAnay @ @ © © © ® @ | [DuaRopesotaionsAnah @ @ @ @ © © @ @ |DaaRepeseniaionsAnay @ 6 6 © © O @ Data Represertation&Anay @ ® ® ® ® @ ® | [DaaRepresenaionzAy @ O 6 @ © o o @
[2:0 Geometry: Basics o ¢ o o o o o o [Dcwmeryasic e o o o o o o o loDGeomeryBaics © © o o o o o f loDGeomayBucs o e e o o o [2-0 Geometry: Basics o o o o o 2DGeomery:Bascs @ ® o o o o ® o [DGeomeyBuicc e e e e e o o @
Polygns & Circles o o o o o o o o [|poyonsacices o o o o o o o o [roygomacices e o o o o o o o [Poiygonsacices © o o o o o o o |roygorsccices o e o 0 0 0 o Polygons & Circles o o o o o o o o |roygomacices ¢ o 0o 0 0 0 0 e
Perimeter, Area & Voume e o 0o 0 0 0 o 0 AcagVoume ® @ © @ © @ | [porimeiorAcaiVoume ® © © @ © @ ® | |perimeter,Area & Voume o o o o [|perimeter Arcas voume o o o o o Perimeter, Arza & Vome @ @ @ @ ® @ ® @ [Poimeter, Area & Volume o o o
Rounding & Sgnicant Figures o o o o Rourding & SignifcantFig @ @ @ @ ® @ ® @ [RoundingaSigniicantFiu @ © e @ © ® © | |RoundngaSnicantFiu @ e © © © e © | |Rounings SgnifcantFigu ® PR Rounding & Sgnifcant Figr @ @ @ @ @ @ ® ®| [Roundig s Signicant Figures
Estimating Computatons. o o o o o o o o [esimaingCompuatons o o o o of [EinaingConpuaions © e o e o o o | [EsimaigConpuaions © @ © e © ® @ | |EsimeingCompuaions © © © e e © @ Esimatig Compuations @ @ ® @ ® @ | |Esimaing Computaiions
Propertis of Whole Number Operation: @ @ @ ® Proeries of Whole Number @ @ @ @ @ ® ® @ | [Properiesof WholeNumber @ @ @ @ Properes of Whle Nurber ® @ ® @ Properies of Whole Number Oper @ @ @ Properes of Whoe Number @ @ @ @ © @ ® ®| [PopetiesoiWickNmor @ ® 6 6 © o e @
[Estimating Quantity & Size e o o o o o o o [Estimating Quantity & Size L Estimating Quantity 4Size ® ® ® ® © © © @ Estimating Quaniity&Size ® ® ® © © © © o [Estimating Quantity & Size e o o Estimating Quantity & Size ' e o o o o o o [Estimating Quantity & Size
Decimai Fractions e o o o o o o o [vccimalFracions o o o o o |oecimalfractons o o o o o o o of [occmalfracons o o 0 0 0 0 0 Decimai Fracions o o 0 0 0 o Decimai Fracions o o o o o o of [oecmalFracions e o 0 0 o
Relaionship of Common & Decimal Fr @ @ @ @ @ @ @ @ | |Rolaionshipof Common & Decimal Fractors @ @ @ @ | [Relaionshipol Commonst @ @ ® @ © @ @ | |Rclaionshipof Commons o o o o o [Retaionship of Common & Decimal Frac ® @ ® . Relaonship of Common & Decimal Fractions @ @ @ ® @ | |Rclatonstip of Common & Decimal Fractions o o o
Properties of Common & Decimal Fractions o o o o [properisof Commons Decimal Fractions @ @ @ @ @ | [PropertesofCommonaDe @ ® @ ® @ ® @ @ [Properiesof Common & Decimal Fractions o o o Properies of Common & Decima Fractions Propertes of Common & Decimal Fractons o o o |properiesof Commona DecimalFractions @ ® ® @ @
Percentages o o o o [|eercenages o o o o of [porconiages o o o of [porcontages o o o ercentages o o o Percentages o o of [Percenages o o o
[Proportionality Concepts: e o o o [Proportionality Concepts. . o Proportionality Concepts e o o o o o o o Proportionality Concepts e o o o [Proportionality Concepts. o o Proportionality Concepts. o o o [Proportionality Concepts. o o
Proporionaiy Probiems o o o o |poporionaity Proviems o o o [PoporionaiiyPiotiens ® © o © e ® e @ |Poporionaliy Probiems Proporionaiy Probiems . o o o [Poporoniy probiems o o of |proporionaity Probiems o o 0 o 0
[2-0 Coorcinate Geometry 20 Coocinate Geomery @ ® @ o o © @ o |oDCoodinacGeomery © ® © © © ® e | |2DCoonacGeomery © ® © ® e ® @ @ |20 Coodiat Geome L) o| |eDcoudnaeceomery © @ o o o @ o o |2DCondnaeceomery © © © o o o o @
|Geometry: Transformations ® o o o o o o o [GoomeryTransiomaions ® @ @ @ ® ® © @ [Goomewy:Transiormaions @ © © @ e @ @ | [Goomoiy:Tansomaions ® @ © © © ® @ ®| |Geometry: Transiormations o o . Geometry: Transtomatons @ @ @ ® © ® @ ®| [Geomewy:Transiomnaions @ 6 © 6 e © e @
Negative Numbers, ntegers & Their Propertes o o o o [Negavenumbersinegers @ © @ @ ® © ® @ [NegaiveNumbers,inegers ® © ® © @ © @ | [Negaive Numbers, ntegers & Their Properles Negative Numbers, Integers & Theic Poperte: @ ® . Negative Numbers, ntegers & Ther Propertes o o o INegaive Numbers, Inogers & Their Properic. @ @ @ @ @
Number Theory o o o o [|numoermheory o o o o o o o o [numberTheor o o o o o o o of [Numbertneoy o o o o [|wumberTheory o o o Number Theory . . o o o o of [numoermeory o o
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Variables in the Gain Equation...

* MN had no math or science standards in
1995; now in third iteration

“+ Standards-based math curricula widely
used

“*MCA Testing in math since 1998 (high
stakes); science started in 2008

“* Frameworks for delivering the standards
developed by SciMathMN and used in
many districts



Variables in the Gain Equation...

“ Legislation requiring Algebra | in grade 8
by 2011; Alg Il for graduation in 2015

“* Graduation requirements significantly
increased in math and science since 1995

“+ Recommendations from 1995 TIMSS
results used to guide change



