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Relationship between Parents’ Education and Student Achievement
1999 TIMSS-R Districts
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Relationship between Algebra Instruction and Student Achievement

Mathematics Achievement
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Relationship between Parents’ Education and Algebra Instruction

1999 TIMSS-R Districts
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Relationship between Curriculum, SES and Student Learning

Standards
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Student
Learning




Instructional Content Constructs

*Curricular Coherence
#Curricular Structure

“*Curricular Focus
#Exposure Time (OTL)

“*Curricular Rigor
# [ evel of Cognitive Complexity

© 2006 Michigan State University, Center for Research in Mathematics and Science Education



Grade

Top Achieving Countries’ Mathematics Curriculum

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.

© 2006 Michigan State University, Center for Research in Mathematics and Science Education



State A

21 States’ Mathematics Standards

State F State K State P State U State D State S
[Fopies Sl o 5 oi G5 G oT o8| [fopes IS A A= R T o1 & o5 i G5 G or 8| [fomes o1& 55 i G5 G oT G| [foncs Sl o &3 i G5 G oT o8| [fopes IS A R A= ] L & o ol o 6 oT 8
[Whole Number Mearing ® o o o o o o o [udenmbeteang ©® ® ® o o o o o fwenumberveang @ ® o o e [Whole Number Neanng @ @ @ @ & @ [Whole Number tieanng @ @ @ @ [Whole Numberteanng @ @ @ e o o e e Whoe Narbereanng @ @ ® @ ® e @
\Whole Number Operatons e o o o o o o o |whokNmberOperatons ® © @ [Whole Number Operations @ @ @ @ @ ® @ ®| [whoeNumberOperaions ® @ @ @ ® ® ® @ |wholeNumberOperators ® ® ® @ @ ® ® ® fynoonumberperaions @ @ @ ® ® @ [Whole Number Operations @ @ ® @ @ .
Measuremen Units e o o o o o o o |easuemenunis © o o o o o o o |ueasuementunis e o o o o o o o [licasuementunis o o o o o o o o |veasemenuns e o o o o o o o |easuemenunis o o 0 0 0 0 0 [Measurement Units e o 0 0 0 0 0 0
[Common Fractions e o o o Common Fractions e o o o o o o o |commonFracions e o o o o o o o |commonFracions o o o o o o o of |commonFractons e o o o o o o o |commonFractons e o 0o 0 0 0 0 0 [Common Fractons e o 0 0 0 0 0 0
Equatons & Formuias. e o o o o o o o |equatons&Fomuas o o o of [|cquauonsaromis ® o o o e e © | |equaionsFomuas o o o o o o o of |cquaionssFomuas e o o o o o o o |equaonssFomuas L R Equatons & Formulas o o 0 0 0 0
[Data Reprosentation & Analysis e o o o o o o o |ouaRrepesenaionzinay ® ® ® ® ® ® © o [DuaReyesenaionzinah @ @ ® © © ® @ @ [ouaRepesenatonzanay @ ® @ @ © © © @ |buaRopesenaioncanah ® ® ® @ © © o |oaaroyesenaionzAnan @ @ @ e o o e @ Data Representatonzanay @ @ ® @ @ o o ®
2:0 Geomeuy: Basics e o o o o o o o [|0Geomeny Bascs LEEIR] 2:0 Geomeuy: Basics e o o o o o o o [o0ceomey Bascs o o o o o o o of |r0ceomeny sascs e o o o o o o o [0Geomeny:Bascs e o 0o 0 0 0 0 0 20 Geomeny: Basic e o 0 0 0 0 0 0
Polygons & Circles e o o o o o o o |roygonsacices o o o o o o o [Poygonsacices e o o o o o o o [|roygomsacices o o o o o o o o |poygonsacices o o o o o o o o [|roygonsecices e e o 0 0 0 0 0 polygons & Girces e e s 0 0 0 0 e
perimeter, Area & Volume e o o o o o o o [permeterAcagvoume o o o of [ccimetcrAcagvoume © © © © © o © | [|hcmeeracasvoun: ® ®© © o o ® @ @ locimeeracagvome ® ® © © o © o o [ocimecrAcagvoume © © © o e o o o perimeter, Arcaa voume @ @ o o o
[Rounding & signiicant Figures [Rounding & Signifcant Figures [Rounding & Sigrificant Figures Rounding & Significant Fgures [Roundng & Siniicant Figur @ @ @ ® [Rounding & Signifcant Figures o o o o . [Rounding & Signifcant Figures o o 0 0 o
Estimating Computatons. e o o o o o o o |esimaingCompuaions @ ® o o o o of [cimaingCompuatons @ ® o o o o o esimaingCompuaions e o o o o o o [eimangCompuiaions © © @ @ Esimating Computations @ e o o 0 o 0 Estmating Computations DR
[roperties of Whole Number Operation ® @ ® @ @ ® ® @ | [oroperies of Whole Number Operations propertes of Whole Number Operations Propertes of Whole Number @ @ ® ® @ @ Propertes of WholeNumber @ @ ® ® ® ® @ @ [Properies of Whoke Number ® o o o 0 o o propertes of whole Number @ ®
stimating Quantiy & Size e o o o o o o o |esimaingQuaniyasize ® e o o o of [esimaingQuanity&Sze o . e o [eimangouimiyasze ® e o o o @ stimating Quanity & Size Esimatng Quaniiy & Sz ® Esimating Quantiy & Size e o o o o
[Decima Fractions e o o o o ecimai Fractons © o o o o o o o |occmalFracions DECEEY ® | [occimaiFracions o o o o o o o of |oecimalfracions e o o o o o o o [oecimalFractons o o 0 0 0 o [becimai Fracions e o 0 0 0 0 0 0
[Relationship of Common & DecimalFr: @ @ @ @ @ Relationship of Commonat @ @ @ @ [Relatonship of Common & Decimal Fractions Relaionshipof Common&c ® © ® ® @ @ Relatonship of Commonst @ @ @ @ ® @ @ |Reitonship of Common & Decmal Frar ® o . [Retationship of Common st @ ® . .
Propertes of Common & Decimal Fract @ @ @ @ @ propertes of Common & Decim Fractions Propertes of Gommon & Decim Fractions Properties of Common & Decimal Fractions rtesof Commonge @ @ ® © ® ® ® | [properies of Common & Decimal Fractions Propertes of Common&.oe @ ®
percentages e o o o 0 percentages o o o of [|rercenages . o o o [rercentages e o o Percentages e o o o o o o o [percemages o o o o percentages e o 0 0 0 0 0 0
Proportionality Concepts e o o Proportionality Concepts ® o o o [poporionaliy Concepts Proportionality Concepts @ @ @ © o o o o Proportionality Concepts o o o o Proportionality Concepts e o o o Proportionalty Concepts e o o o o
Proportonaity Problems proportonaity Problems e o o o [poporonaliyProblems o o o [oroporionaity Problems o o o o of [eoprionaiyprobems e o o o [|poporonaity Provlems . o e proportonaiity Probiems. e o 0 0 0 0
20 Caordinate Geomen ® o o 0 0 0 0 0 D Coordinate Geomery  ® @ @ ® © @ o @ dinate Geometry o o o 0 o o rainate Geometry e o o o of locoodnacceomery © © ® ® @ © © @ (20 Coorinate Goomery @ e o o 0 o o 20 Cootnate Geomery @ @ @ @ @ o o
(Geomeny: Transfomations e o o o o o o o [ceomeryTanstomaions ® ® ® @ ® © © ® [Geomewy: Tansiomaons ® © © ® o o [ceomeny:Tansiomatons ® @ @ © ® ® @ ®| |Geomery: Tansiomaions ® ® @ @ @ ® ® @ |Geomeuy Transiomatons o o . Geomeny: Transtomations @ ® © o e o e ®
esaweNumbas, gers & T rpertes R B e e R R B et S o o o [uegaie Numbels‘ Imegers & T Properie: @ @@ Negatve Numbers, ntegers ® @ @ @ ® ® @ @ | |Negaive Numbers, Inegers & Thelr Properties @ LY egaive Numbers, Inegers s Therpro ® @ @ @ @
[Number Theory . e o o o of |uumbermeny e o o o of |numbertheory Dy Number Theor o o e Number Theory o o o o |numbertheoy . o . [Number Theory e o 0 0 0 0
Eponents, Roots & Radicals o o of [|eponens,Roots & Radical RN Exponents, Rools & Radicals o o o [Cupomens noms & Radcas e o o o of [eponens Roots & Radicals e o o of [|eponensRoots & Radicals . o . Exponens, Roots & Radicals .
Exponents & Orders of Magniuse @ @ @ @ @ @ @ @ |Exonens & Orders of Magnitude Exponents & Orders of Magnitude o o o [exponensaorders of Magniue © o [eonens & Orders of Magnitude o o o of [|eqonensaoersof magniue o o Exponents & Orders of Magnitude o o 0 0 o
Measurement Estimation & Erors @ @ @ @ ® ® @ @ |ieasurementEstmaionst ® ® ® @ @ ® © @ |veaswemeniEsimaionat @ @ @ @ ® o o [ueaswemen Esimaionat ® e o o o o o lucsuementEsimaionzt ® ® @ ® © © ® ® |veasurementEsumatonzt ® . . o . Measurement Estmation &1 @ o o o o o
Consiructions wi Sraightedge & Compass Corstucicos w Simguscge & Conpass [Consiructons wi Staighedge & Compass Consiructons wi Staighieds @ @ @ 2| [cemueions wsiaonese  compess Consiusonswi Stagecte & Compss . . s usmgn ¢ ¢ 8 & ¢ o
-0 Geometry . e o o o o o [DGeomery e o o o o e o o o o o o o o o o o o o of [30ceomeny o o o o o o [s0ceomeny . o o o o 30 Geomen e o 0 0 0 0 0
Congruence & similariy e o o o o o o 0| [ogmeismiy o o o o o o o o |ogumessmiany .o o o o o |conguenceasmiaiy © ® ® © © ® ® | [Conguences simiaty Congruence & simiariy . o o o o Congruenceasmiarty ® ® © o o o @
[Rational Numbers & Their Properties ® o o |Rasanal Numbers & Their Propertis o o o o [RaionalNumbers & Their Propertes ® o | ratonal Numbers & Their Propertes ® o o o o |Raiona Numbers & Their ropertis . ® @ | |Rational Numbers & Their Properties o . . [Rationai Numbers & Ther Propertes ~ ® @ ®
Patterns, Relations & Funcions e o o o o o o |eaems Relaions & Funcit ® e o o o of [patems reionsafunc @ © ® @ e o | [patems Relatons & Funcic @ @ e o o o of |ouems Reaions&Funci ® ® o . ® | |patems, Relatons & Funcie ® e o o o o Patems, Relatons & Funcis @ e o e 0 0 0
stope & Trgonomety Siope & Trigonometry iope & Trigonometry lope & Trigonometry e e [sioperigonomery . o o |[siopes Trigonomery . Siope & Trigonometry o o o o o o
State B State G State L State Q State E State | State O
[ropics 61 G2 63 o4 o5 o6 o7 os| [ropics o1 G2 G3 o4 o5 o6 o7 o] [ropics 61 G2 63 Gt G5 66 o7 G8| [ropics 61 G2 63 Gt G5 66 o1 Gs| [ropies 61 G2 63 o4 G5 o6 o7 os| [ropics o1 G2 63 o4 o5 o6 o7 os|  [topies o1 G2 63 G4 G5 o6 o1 o8
[Whole Number Mearing ® o o o o o o o| [vochumbeteang ® ® ® @ ® ® o | [Wochumberveang @ @ © © © @ | [WhooNumber Meanng e o o o o [Whole Number teanng @ @ @ @ @ [Whole Number veanng @ @ e @ e e e e [Whole Number teanng @ @ ® o © ® o @
\Whole Number Operations ® o o o o o o o |whkNumberOperatons ® ® ® ® ® ® © @ [WhoenumberOperions @ @ © © © e @ | |WhoeNumberOperaions @ © @ @ [ Whole Number Operatiors @ @ @ @ ® ® [Whole Number Operatons @ @ @ @ @ ® ® @ [Whole Number Operations @ @ ® ® @ ® o ®
Measuremen Units e o o o o o o o |easurementunis e o o o o o o o |ueasuemenunis ® o o o o o o o [ueasuementunis e o o o o o o o [|vcasuemenunis e o o o o o easurement Units: L R Measrement Units e o o 0 0 00
[Common Fractions e o o o o o o o |commonFracions o o o o o o o o |commonFracions ® o o o o o o o |commonFractons o o o Common Fractions e o o 0 o o Common Fractions. e o o 0 0 0 0 0 [Common Fractions o o o o o
[Equations & Formuas. e o o o o o o o [|Equatons&Fomulas o o o o o o o o [cuuonsaromuss © © e e e o e of |quaionsFomuas e o o o o o o o |cquaionseFomuas e o o o o o [|Equatons s Fomulas e e e o 0 0 0 0 Equaions sromuas @ @ o o @ o o ®
[Data Representaton & Analysis R B e S P R B e I S S B et I S S B el L I T S Deta Representaton & Anahy @ @ @ @ @ © e @ Data Representatonznah @ @ ® o @ o o ®
2.0 Geomery: Basics e o o o o o o o [2DGeomeny Basics © o o o o o o o [20Geomeny Basics ® o o o o o o o [o0Geomery Bascs e e o 0 0 0 e 2.0 Geomery: Basics o o o o o o [2DGeomeny:Basics e o o 0 0 0 0 0 2.0 Geomenry: Basics e o 0 0 0 0 0 0
Poygons & Circles e o o o o o o o [|roygonsacices e o o o o o o o [Poyoonsacices © o o o o o o o [|roygonsacices e o o o o o o o [roomicinn e o o 0 0 o o Polygons & Circles e o 0o 0 0 0 0 0 potygons & Circes e o 0 0 0 0 0 0
perimeter, Area & Volume e o o o o o o o [|rermeeraeacvoume ® © © @ ® © @ o [ecrimeterAcazvoume © © © © © © @ ® [eerimeter Arca Vol e o o of [permeter, Aread voume e o o o o erimeter, Acagvoume @ @ © © o o o ® perimeter, Area & Volume ° o o
[Rounding & Sigrificant Figures e o o o Rounding & Signiicant Figur @ @ @ ® ® e @ | [RouningsSonicaniFign ® © ® e e o o o |rowndngasiicaniFigr ® © © ® e @ ® | |rounding & Siniican Figu ® o o o Roundng & Siniicant i @ @ ® ® © © e ® [Rounding & Signicant Figures
Estmating Computatons. e o o o o o o o [|esmaingCompuaiions o o o o of [esimangcompuatons ® © ® o e e @ | [|esimaingCompuaions ® @ @ © ® ® @ @ [ccimaingCompuiaions @ o o o o o Esimaing Computaions @ @ ® o e o o @ Estmating Computaiions
propertes of Whole Number Operation @ @ @ ® Properties of Whole humber @ @ ® @ ® ® ® @ [eroperiesoiwnoleNumber @ @ @ @ propertes of Whole Number ® @ ® @ Propertes of Whole Number Oper @ @ ® ® |  |Popertesofwhoetumber @ @ @ @ © © ® ® propertes of whole Number @ @ @ @ @ ® o ®
Estimating Quantiy & Size e o o o o o o o |EsumaingQuantyssize . . simatng Quanity2Sze @ @ © © © ® @ | |csimaingQuaniyaSze ® ® e © © © © @ |EsumaingQuantysSize o o o Esimatng Quaniyasize @ @ @ ® o o o @ Estimating Quantiy & Size
[Decima Fractions e o o o o o o o |pecimalFracions o o o o o |oecmalFracions ® o o o o o o o [occmalFacions e e o 0 0 0 e Decimal Fractions o o o o . [Decimal Fractions D I [Decimai Fracions o o o 0
[Relatonship of Common & DecimalF: @ @ ® ® ® @ @ | |Reitonshipof Commona DecimalFracions ® @ ® ® @ | [RelaionshipofCommonat @ @ ® © e e @ | [reaionshporconmonar @ @ @ e o e @ [Relatonship of Common & Decimal Frac ® @ @ . [Retatonsiip of Common & Decimal Fraciions ® @ @ @ @ [Relationship of Common & Decima Fracions ° o o
Propertes of Common & Decimal Fractons ® o o of [|roperiesctCommonaDecmaiFracions @ @ @ @ @ | |PropertesofCommonzne @ @ @ @ © © @ @ [properies of Common & Decimal Fractons o o o Propertes of Common & Decima Fractions Propertes of Common & Decimal Fractions o o o Propertes of Common & Decimal Fractions @ @ @ ® @
percentages o o o of [|rerconiage: e o o o of [erentages e o o of [recenages e o o percentages o o o of [|eerceniage: e o o percentages o o o
Proporionaiiy Concepts e o o o [|poporionaity Concepis LY Proporionalty Concepis @ @ @ ® ® ® @ @| [poporionaity Concepts e o o o [eoprionaiy Concepts . Proportonaity Concepts e o o Proportionality Concepts L)
Proportonaity Problems e o o of [|ooporionaity Problems e o o |propotonaiiyprotiems ® o @ @ o e e o [proporionaiiy Problems Proportonaity Problems . © | |Proportonaity Problems e o e proportonaity Probiems. e o o o o
D Coordinate Geomer 20 Coordinate Geomery @ @ @ ® @ @ @ | |20CoodnacGeomery © © @ © o o o |aDCoodmacGeomery © © © o @ @ © @ |20 Coodinate Geomety . o . Gomery ® ® © o o o o @ Coordinale Geomery @ @ @ @ ® o @ @
(Geometry: Transformations e o o o o o o o [GeomeryTansomaions ® ® ® e @ ® © o [Geomeny Tansiomatons ® e © o e e e @ |Geomeny: Transiomatons e o o o of [Geomery: Transtomaions ® o . . Geomety: Transiormatons @ @ @ © o e e @ Geomerry: Transtomatons @ @ ® o e o o
Negative Numbers, Integers & Their Properties o o o of [|ucouvenumbersiegers ® ® © o © @ @ @ |NegaveNumbers,ineges ® ® ® @ @ @ ® @ |Negaive Numbers, ntegers & Their Properties Negative Numbers, Integers & Their Properic. ® @ . e oo, gers & T roperes e o o [Negative Numbers, Integers & Their Properi: @ ® ® ® ®
[Number Theory o o o of fuumbertheoy ® o o o o o o o |wumbermheoy e o o o 0 o o of [|umemn o o o of |vumbertheoy ° . [Number Theory o o o o [Number Theory o o o
Exponents, Roots & Radicals o o o of [|eponensRoots & Radicais e o o o of [opomens,Rosaradcar ® © © o e @ © | [Exonens, Roots & Radicals ® | [exwonents, Roots & Radicals o o o of |eponens,Roots & Radicals o« o o s, Roots & Radicals o o o
Exponenis & Orders of Magniude @ @ ® @ Exponents & Orders of Magnitude o o o o of [epmensaodesoiay @ © © o o e @ | |exomensaodersof Magniude Exponents & Orders of Magnitude . Exponents & orders of Magnituoe e o o o o Exponens & orders of Magnituoe
Measuement Esimaton & Erors @ @ @ @ ® ® @ @ |Measurement Estmation st ® o e Measuement Esimaionzt @ @ @ ® ® o @ ®| [ueasuemeniEsimaionat @ ® @ ® © ® © ®| |ucssuementEsimaionsi @ @ @ . [Measurement Estimation & Errors e o o o o veasuement Estmaionst @ @ ® o @ ® o @
Consiructons wi Straightedge & Compass ConiuciorswiSiaghicge G Compess @ @ & @ @ | JcomnchoswSuaghes @ @ @ & & o comncinwwSuignesy @ 9 @ & 9 & @ 9 [Comiusions wlSraghioce  Compes corsuctons w Sighedge & Conpass o o e Consinuctons wi Staighiedge &.Compass @ @ @ ® @
206 e o o o o o [oce . e o o o o o [a0Geomeny e o o o o o o o [rDGeomeny e o o o o o o lroc e o o o o . 20 e . . o o o o 20 e o 0 0o 0 0 0 e
Congruence & simiariy Congruence & simiariy @ H N Conguence e smiarty @ @ @ ® o o @ @| [conguencessmiary ® ® @ @ ® ® o @ |Congruence & Smiariy . . conmenceasmisty  # . e o o [Congruence & simiary e o o o o
[Rational Numbers & Their Properties ® o o of [Ratonal Numbers & Their Propertes o o o [ratonainumbersaTherr @ @ @ @ ® ® @ @ [Ratonal Numbers & Their Propertes o o o [Retional Numbers & Their Properties . [Rational Numbers & Thelr roperties o o . [Rational Numbers & Their Propertes e o o 0 o
patterns, Relations & Funcions © o o o o o o o |PatemsRelatonsaFuncie ® @ e o o o o [atemsRoniossafinci ® © © o o @ © | |patems RelatonsaFuncic @ @ e o o o of |patems Relatons & Functs ® . ® o |patems,RelaionssFunc @ @ @ @ © © © @ patems, Relaions s Func @ @ ® @ © o o ®
stope & Trigonomety Siope & Trigonometry siope & Trgonometn e o o o o o o o |siopesTigonomen stope & Trigonometry o o |siopes Tigonometry ° o o [Siope & Trigonometry ° o o
State C State H State M State R State J State N State T
Topics Gl G2 G3 64 G5 o6 G7_ca| [ropics Gl G2 G3 G4 G5 o6 o7 _GB| |ropics 61 G2 G3 64 G5 o6 o7 o8| [ropics 61 G2 63 o4 o5 G6 67 Gs| [ropics 61 G2 63 64 G5 G6 67 8| [ropics Gl G2 63 G4 G5 G6 G7 G| [ropics Gl G2 G3 G4 G5 G G7 Gt
[Whole Number Meaning e o o o o [Whole Number Meaning e o o o o o [Whole Number Meaning e o o 0 0 0 0o [Whole Number Meaning ® 6 0 0 0 0 0 0 [Whole Number Meaning ® & 0 0 0 0 0 0 [ Whole Number Meaning ¢ & 0 0 0 0 [Whole Number Meaning ® 6 o 0 0 0 0 0
Whote Number Operations e o 0 0 0 [Whote Number Operations @ @ @ @ o [Whole Number Operaionrs ® ® ® ® o @ [Whole Number Operations @ @ @ ® Whole Number Operations @ @ @ @ @ @ @ | |whoeNumberOperatirs ® ® ® @ @ @ [ Whole Number Operations @ @ @ @ ® ® o @
Measurement Units e o o o o o o o |veasuementunis o o o o o o o of [|reasuemenunis o o o o o o o of [ueasuementunis ® o o o o o o o [|ueasuementunis ® o o o o o o o |ieasuementunis e o o o o o o |veasurementuni: e o 0o 0 0 0 0 o
[Common Fractons © o o o o o o o [commonFractons e o o 0 0 0 [Common Fracions e o o 0 0 o [Common Fractions e o o of |commonFracions e o o o o o o o |commonFractions e o o o o ® | |common Fractons e o o 0 0 0 o o
Equations & Formuas © o o o o o o o [|equaonssFomuias © o o o o o o of [equaonssFomuas o o o [cquionsaromuss ® ® e e @ ® o o [cquaions &Fomuias ® o o o o |cquaions&Fomuias . o o o o o o |cquaions & Fomuas e o 0 0 0 0 0 0
[Data Representaiion & Analysis o o o o o o o o [omarepescraiongiy @ ® © © © © © | [ouaRepesenaionsAay ® © © © © @ ® | [DawRepesenaionzansh @ © © © ® @ @ | [DuaRepesenaionsansh @ @ @ © © © @ | [ouapepeseniaonany @ ® ® ® @ @ © o [odaRepesenaionzany @ @ © © o e e
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An Urban District Mathematics Curriculum Standards

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
Relations & Functions

Slope & Trigonometry

0000 0 |n

0000 0«

® Intended in Seattle's Content Standards
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Mathematics i1s cumulative.

» Properly done, the topics in each year depend on
the topics covered In previous years.

» When one fails to take this cumulative nature into
account, the study of mathematics degenerates
Into a relatively meaningless list-making and
memorization of unconnected factoids —
something particularly damaging for weaker
students.

James Milgram, Professor of Mathematics, Stanford University
MSU Education Policy Forum, Washington, DC, June, 2003
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Average Percent Teaching Time in Nine Broad

Mathematics Areas at Each Grade for District 1

100% -
B Geometric Relationships
90% -
O Geometric Objects
80% -
B Intermediate Algebra
70% -
60% | E Beginning Algebra
50% O Algebra Foundations
40% 1 B Data & Statistics
30% -
B Measurement
20% -
O Number (Transition)
10%
B Number (Basic)
0% -
1 2 3 4 5 6 7 8
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Average Percent Teaching Time in Nine Broad

Mathematics Areas at Each Grade for District 2

100%
B Geometric
90% Relationships
O Geometric Objects
80%
B Intermediate
70% Algebra
60% - @ Beginning Algebra
50% - O Algebra Foundations
40% - M Data & Statistics
30% 1 B Measurement
20% - -
O Number (Transition)
10% -
. B Number (Basic)
0% -
1 2 3 4 5 6 7 8
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Common Fractions

Variation in Teaching Time for Common Fractions

25

20

o
]

o
1
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Variation in Teaching Time for Common Fractions

204

15

10

Common Fractions
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International Grade Placement of Curriculum

Content Across Districts

Grade Placement of
Curriculum Content

Grade
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Percent (standard error) of US eighth grade students attending

schools offering each type of mathematics course

Course Type Schools Offering Course
GEOMETRY 6 (1.9)
ALGEBRA | 66.5 (2.8)
PRE-ALGEBRA 37.1 (3.8)
ENRICHED 13.9 (2.2)
REGULAR 80.9 (3.1)

REMEDIAL 13.1 (2.3)
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Percent (standard error) of US eighth grade students enrolled in

types of mathematics courses

Course Type Enrolled Nationally
Geometry 0.7 (0.4)
Algebra | 19.7 (2.0)
Pre-Algebra 16.7 (2.2)
Enriched 3.1 (0.8)
Regular 56.9 (3.1)
Remedial 2.8 (0.8)
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Percent of U.S. Students Enrolled in Each Type of Math Course

Using Each Type of Textbook

Textbook Type
Course Type Regular Pre-Algebra  Algebra
Remedial (8.5) .1 (8.5)
Regular (6.0) 21 (5.1) 4.5 (1.9)
Enriched 74 (15.8) 14 (8.7) 13 (3.8)
Pre-Algebra (8.5) 59 (10.4) 11 (6.8)
Algebra | (9.1) .7 (4.0) 70 (9.6)
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Variation in the mathematics content index (IGP) in schools having

multiple tracks and schools having single tracks

Single-Track Schools Multiple-Track Schools

@ Track

B School
O Class
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Teachers Coverage of Mathematics Topics in Four Types of Schools

School Type 1 School Type 4
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Amount of Mathematics Across Grades 7-12

Took Alg 1 at 7th/8th
Grade

Took Alg 1 at 9th
Grade

Took Alg 1 at 10th
Grade

Took Alg 1 at
11th/12th Grade

Did not take Alg 1

Percent
10 20 30 40 50 60 70 80 90

100
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| Pre Algebra
@ Basic Algebra

B Advanced
Algebra

@ Geometry
B Fractions

O Data Repres. &
Stat.

O Calculus and
Trigonometry

W Others




Many High School Graduates Report Gaps in Their Preparation

In each area, percentage saying there are at least some gaps in their preparation

I}ral;r::mmuni:atinm %l 43% High school graduates who
Public speaking 5% el went to college: some gaps
| High school graduates who

Science MRALEN 44% went to college: large gaps/

I 5 struggling

R 429, High school graduates who
e | 1, i not 9ot <ol some g
l :Il'iﬂh school graduates who

1

0% A0%, not go to college: large gaps/
oI fesearch o T 5" struggling
Quality of writing [N 35%
that s expected  TETIEEGEG—— G
Reading/understanding 595 2%

complicated materials  EERN (300
0% 100 200  30%  40% 50%  60%

Source: Peter D. Hart Research Associates, Inc./Public Opinion Strategies, Rising to the
Challenge: Are High School Graduates Prepared for College and Work? Prepared for
Achieve, Inc., 2005,
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