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YearlongPacingGude: Secondsrade

EurekaMath

EurekaModule Standards

Unit 1- Module 1: Sum/Differenceto 20
Sept9- Sept27

Unit 2-Module 2: Add/ SubtractLength
Sept30- Oct18

Unit 3- Module 3: PlaceValue,Countto 1000
Oct21¢ Nov26

Unit 4- Module 4: Add/ Subtractwithin 200
(WordProblemsup to 100)
Dec2- Jan31

Unit 5- Module 5: Add/ Subtractwithin 1000
(WordProblemsup to 100)
Feb3- March13

Unit 6- Module 7: Lengh, Money,Data
March 16- May 8

-,2MD8,2MD9,2MD10

Unit 7- Module 8: Time,Shapeskractions
May 11- Juneb

2MD7,2G1,2G3

Unit 8- Module 6: Foundaions Multiplication
Division
June8- EOSY

20A320A4 2G2
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EssentiaQuestions Endurirg Understandings

T

1 Arraysareawayof representingooth repeatedaddi- 1 Howisrepeatedaddition relatedto kip counting.
tion andskipcounting.
1 Arraysshouldbeidentifed in rowsandthen columns. q

=

Howare arraysandrepeatedaddition  related?
Howcanwe a modelrepeatedadditionequation
with anarray?

In TopicA, studentsbeginby makingequalgroupsusingconcretematerials,learningto manipulatea
givennumberof objectsto createequalgroups,andprogresgo pictorialrepresentationsvherethey
may beginby circlinga group of 5 stars,adding5 more, andthen adding5 more. Theydeterminethe to-
tal andrelate their drawingsto the correspondingepeatedadditionequation.Studentscalculatethe
repeatedaddition sumsby addingon to the previousaddends step-by-step,or by groupingthe ad-
dendsinto pairsandadding.Bythe endof TopicA, studentsdraw abstracttape diagramso represent
the total andto showthe numberin eachgroupasanew unit. Hence they begintheir experienceto-
ward understandinghat any unit maybe counted..Thisis the bridgebetweenGrades2 and 3. Grade2
focuseson the manipulationof placevalueunits, whereasGrade3 focuseson the manipulationof
numbersl through 10 asunits.

In TopicB, studentsorganizethe equalgroupscreatedin TopicA into arrays,whereineither arow or
columnis seenasthe new unit beingcounted.Theyusemanipulativeso composeup to 5 by 5 arrays
onerow or one columnat a time and expresshe total viarepeatedaddition equations. AsTopicB pro-
gressesstudentsmoveto the pictoriallevel to representarraysandto distinguishrowsfrom columns
by separatingequalgroupshorizontallyand vertically.. Then they usesamesizesquaretiles, moving
them closertogetherin preparation for composingectangles

In TopicC.TopicB concludeswith studentsusingtape diagramso representarraysituationsandthe
RDWprocesgo solveword problems.In TopicC,studentsbuild upontheir work with arraysto develop
the spatialreasonng skillsthey needin preparationfor Gradeo éeacontent. Theyusesamesize
squaredo tile a rectanglewith no gapsor overlapsandthen countto find the total numberof squares
that makeup the rectangle.

TopicD focuseson doublesandevennumbers, thus settingthe stagefor the multiplicationtable of two
in Grade3
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Topic

Lesson

StudentLessorObjective/ SupportiveVideos

TopicA:
Formationof
EqualGroups

Lesson
1&2

Usemanipulativeso createequalgroups.
Usemath drawingsto representequalgroups,andrelateto repeatedaddi-
tion

https://www.youtube.com/watch¥
https://www.youtube.com/watch?v

Lessort

Represenequalgroupswith tape diagramsandrelate to repeatedaddi-
tion

https://www.youtube.com/watch?v

TopcB:
Arrays
and
Equal
Groups

Lessorb

Composearraysfrom rowsand columnsandcountto find the total using
objects.

https://www.youtube.com/watch?v

Lessorb

Decomposarraysinto rowsand columns,and relate to repeated
Addition

https://www.youtube.com/watch?v

Lessory

Represenarraysanddistinguishrows and columnsusingmath
Drawings

https://www.youtube.com/watch¥

Lesson

Solveword problemsinvolvingaddition of equalgroupsin rowsandcol-
umns

https://www.youtube.com/watch¥

Mid-Module Assessment ask



https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
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Lesson Usesquaretilesto composearectangleandrelate to the arraymodel.
. 10&11
TopicC: https://www.youtube.com/watch?v
Rectanaular https://www.youtube.com/watch?
9 Lessor2 Usemath drawingsto composearectanglewith squaretiles
Arraysasa
Foundation https://www.youtube.com/watch?v
For Lessorl3 Usesquaretiles to decomposearectangle
|\/|u|tip|ication https://ww w.youtube.com/watch?v
and
Division Lessorl4 | Usescissordo partition arectangleinto samesizesquaresandcom-
posearrayswith the squares
https://www.youtube.com/watch?v
Lessorl5 Usemath drawingsto partition arectanglewith squaretiles, andrelate to
repeatedaddition
https://www.youtube.com/watch?v
Lessoril6 Usegrid paperto createdesigngo developspatialstructuring
https://www.youtube.com/watch?v
TopicD: Lessorl? Relatedoublesto evennumbersandwrite numbersentencego express
' the sums.
The Mean-
ing of https://www .youtube.com/watch?v
Evenand Lessoril8 Pairobjectsandskip-countto relateto evennumbers
Odd Num- https://www.youtube.com/watch?v
b Lessorl9 Investigatethe pattern of evennumbers:0, 2,4, 6,and8in the onesplac,
ers andrelateto odd numbers
https://www.youtube.com/watch?v
Lessor20 Userectangulararraysto investigateodd and evennumbers

https://www.youtube.com/wdch?v

EndModule Assessmentask



https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v
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Modifications

SpecialEducation/ 504:

English Languagelearners:

-Adhereto all modificationsandhealthconcernsstat-
edin eachlEP.

-Give studentsa Menu, allowing studentgo pick as-
signmentdrom different levelsbasedon difficulty.
-AccommodatdnstructionalStrategies:reading
aloudtext, graphicorganizerspneon-oneinstruc-
tion, classwebsite(GoogleClassoom), handouts,
definition list with visuals,extendedime

-Allow studentgo demonstrat@einderstandingf a
problemby drawingthe pictureof theanswerand
thenexplainingthereasoningprally and/orin writing
, suchasReadDraw-Write
-Providebreaksbetweertasks,usepositiverein-
forcement,useproximity
-Assurestudenthaveexperienceshat areonthe
Concrete Pictorial Abstractspectrunby usingma-
nipulatives

-CommonCoreApproachto Differentiatelnstruc-
tion: Studentswith Disabilities(pg 17-18)
-Strategiedor Studentswith 504 Plans

- Usemanipulativego promoteconceptuatinder-
standingandenhancesocabularyusage

- Providegraphicrepresentationgesturesgrawings,
equationsrealia,andpicturesduringall segment®f
instruction

- During i-Readylessonsclick onfi E s p adfheat
specificwordsin Spanish

- Utilize graphicorganizersvhich areconcretepicto-
rial waysof constructingknowledgeandorganizirg
information

- Usesentencdramesandquestioningstrategie so
thatstudentswill explaintheir thinking/ procesf
howto solveword problems

- Utilize programtranslationgif available)for L1/ L2
students

- Rewordquestionsn simplerlanguage

- Makeuseof the ELL MathematicalLanguageRou-
tines(click herefor additionalinformation)
-Scaffoding instructionfor ELL Learners
-CommonCoreApproachto Differentiatelnstruc-
tion: Studentswith Disabilities(pg 16-17)

Gifted and Talented:

Studentsat Risk for Failure:

- Elevatedcontextuacomplexity
- Inquiry basedor openendedassignmentandpro-
jects
- Moretimeto studyconceptwith greaterdepth
- Promotethe synthesif conceptsaandmakingreal
world connections
- Providestudentswith enrichmentracticethatare
imbeddedn the curriculumsuchas:

0 Application/ ConceptuabDevelopment

0 Areyoureadyfor more?
- CommonCoreApproachto Differentiate Instruc-
tion: Studentswith Disabilities(pg. 20)
- Provideopportunitiefor mathcompetitions
- Alternativeinstructionpathwaysavailable

- Assurestudentdaveexperienceghatareonthe
Concrete Pictorial Abstractspectrum

- Modify InstructionalStrategiesreadingaloud text,
graphicorganizerspneon-oneinstruction,class
website(GoogleClassroom)jnclusionof morevisu-
alsandmanipulativesField Trips, GoogleExpedi-
tions, PeerSupport,oneononeinstruction

- Assureconstaniparentalguardiancontactthrough-
outthe yearwith successeshallenges

- Provideacademi@ontractsto studentandguardi-
ans

- Createaninteractivenotebookwith sampleskey
vocabularywords,studentgoals/objectives.

- Always planto addresstudentsat risk in your
learningtasks instructionsanddirections.Try to an-
ticipatewherethe needswill beandthenaddress
themprior to lessons.

-CommonCoreApproachto Differentiatelnstruc-
tion: Studentswith Disabilities(pg 19)



https://drive.google.com/open?id=1J0mPbnb0pIlJk1VMCB8725ClGH3KNVP6
https://drive.google.com/open?id=13QrRTloafZW9jMBv9V-yOZrGAYSacsYY
https://access.openupresources.org/curricula/our6-8math-v1/6/teachers/teacher_course_guide.html#supporting-english-language-learners
https://drive.google.com/open?id=1J0mPbnb0pIlJk1VMCB8725ClGH3KNVP6
https://drive.google.com/open?id=1J0mPbnb0pIlJk1VMCB8725ClGH3KNVP6
https://drive.google.com/open?id=1J0mPbnb0pIlJk1VMCB8725ClGH3KNVP6
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CRPL1 Act asaresponsiblendcontributing
citizenandemployee.

CRP2. Apply appropriateacademiandtech-
nical skills.

CRP3. Attendto personahealthandfinancial
well-being.

CRP4. Communicateclearlyandeffectively
andwith reason.

CRP5. Considerthe environmentalsocial
andeconomidmpactsof decisions.

CRP6. Demonstratereativityandinnovation.

O«

CRP7. Employ valid andreliableresearch
strategies.

CRP8. Utilize critical thinking to makesense
of problemsandperseveren solvingthem.
CRP9. Modelintegrity, ethicalleadershipand
effectivemanagement.

CRP10 Planeducatiorandcareerpaths
alignedto per®nalgoals.

CRP11 Usetechnologyto enhanceroduc-
tivity.

CRP12 Work productivelyin teamswhile
usingculturalglobalconpetence.

Studentsare given an opportunity to communicatewith peerseffectively, clearly, and with the
useof technicallanguage.They are encouragedto reasonthrough experienceghat promote crit-
ical thinking and emphasizethe importance of perseverance Students are exposedto various
mediumsof technology,suchasdigital learning, calculators, and educationalwebsites.



https://www.state.nj.us/education/cccs/2014/career/9.pdf
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TechnologyStandards:
All studentswill be preparedo meetthe challengeof adynamicglobalsocietyin whichtheyparticipate con-
tribute, achieve andflourish throughuniversalaccesgo people information,andideas.
https://www.state.nj.us/education/cccs/2014/tech/

8.1Educational Technology:

All studentswill usedigital toolsto accessmanage,
evaluateandsynthesizenformationin orderto solve
problemsindividually andcollaborateandto create
andcommunicatknowledge.

A. TechnologyOperations and Concepts: Stu-
dentsdemonstrat@ sourd understandingf
technologyconceptssystemsandoperations.

B. Creativity and Innovation: Studentslemon-
stratecreativethinking, constructknowledge
anddevelopinnovativeproductsandprocess
usingtechnology.

C. Communication and Collaboration: Stu-
dentsusedigital mediaandenvironmentgo
communicateandwork collaboratively,in-
cludingat a distancefo supportindividual
learningandcontributeto the learningof oth-
ers.

D. Digital Citizenship: Studentsunderstandhu-
man,cultural,andsocietalissuegelatedto
technologyandpracticelegalandethicalbe-
havior.

E. Researchand Information Fluency: Stu-
dentsapplydigital toolsto gather,evaluate,
anduseof information.

F. Critical thinking, problem solving, and de-
cision making: Studentsusecritical thinking
skills to planandconductresearchmanage
projects,solveproblemsandmakeinformed
decisionausingappropratedigital toolsand
resources.

8.2 TechnologyEducation, Engineering,
Design,and Computational Thinking -
Programming:

All studentswill developanunderstandingf thena-
tureandimpactof technologyengineeringtechno-
logical design,computationathinking andthe de-
signedworld astheyrelateto theindividual, global
society,andthe environment.

A. The Nature of Technology: Creativity and
Innovation- Technologysystemsmpacteve-
ry aspecof theworld in whichwe live.

B. Technologyand Society: Knowledgeand
understandingf human,cultural,andsocietal
valuesarefundamentawhendesigningtech-
nologicalsystemsandproductsin theglobal
society.

C. Design: Thedesignprocesss a systematic
approacho solving problems.

D. Abilities in a TechnologicalWorld: Thede-
signedworld in a productof a designprocess
thatprovidesthe meango convertresources
into productsandsystems.

E. Computational Thinking: Programming-
Computationathinking buildsandenhances
problemsolving,allowing studentdo move
beyondusingknowledgeto creating
knowledge.

10


https://www.state.nj.us/education/cccs/2014/tech/
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English LanguageArts:

RF.2.4

Readwith sufficientaccuracyandfluencyto sup-
portcomprehension.

SL.2.1

Participaten collaborativeconversationsvith di-
versepartnes aboutgrade?2 topicsand textswith
peersandadultsin smallandlargergroups.

L.2.4

Determineor clarify the meaningof unknownand
multiple-meaningwordsandphrasedasedn
grade2 readingandcontent,choosingflexibly from
anarrayof strategies.

11
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Determinewhetheragroupof objects(up to 20) hasan odd or evennumberof memberse.g.,
-3 by pairingobjectsor countingthem by 2s;write an equationto expressanevennumberasa sum
of two equaladdends.

Secondgradersapplytheir work with doublesto the conceptof odd andevennumbers.Studentsshouldhaveampleexperi-
encesexploringthe conceptthat if a numbercanbe decomposedbrokenapart)into two equaladdendsor doublesaddition
facts(e.g.,10=5 +5),then that number(10in this case)isanevennumber.Studentsshouldexplorethis conceptwith con-
creteobjects(e.g.,counters,cubes etc.) before movingtowardspictorial representationssuchascirclesor arrays.

Exampe: Is8 anevennumber?Justifyyour thinking.

StudentA StudentB
| grabbed8 counters.| pairedcountersup | grabbed8 counters.l put theminto 2
into groupsof 2. Sincel R A RhAv@ahy equalgroups.Therewere 4 counters
countersleft over,| knowthat 8isan even in eachgroup,so8isanevennumber.
number.

StudentC StudentD
| drew 8 boxesin arectanglethat hadtwo | drew 8 circles | matchedone on the
columns.Sinceeveryboxon the left match- left with one on the right. Sincethey
esaboxon the right, | knowthat 8 iseven. allmatchup | knowthat 8isaneven

number.

StudentE
| knowthat 4 plus4 equals8. So8isanevennumber.

Thefocusof this standardis placedon the conceptualunderstandingof even and odd numbers.Anevennumberis anamount
that canbe madeof two equalpartswith no leftovers. Anodd numberis onethat is not evenor cannotbe madeof two equal
parts. The numberendingsof 0, 2,4, 6, and 8 are only aninterestingand usefulpattern or observationandshouldnot be used
asthe definition of an evennumber. (vande Walle& Lovin,2006,p. 292)

12
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2.0A4 Useadditionto find the total numberof objectsarrangedin rectangulararrayswith up to 5 rows
andupto 5 columns;write anequationto expresshe total asa sumof equaladdends

Secondgradersuserectangulararraysto work with repeatedaddition,a buildingblockfor multiplicationin third grade.Arec-
tangulararrayis anyarrangementf thingsin rowsandcolumns,suchasarectangleof squaretiles. Studentsexplorethis
conceptwith conciete objects(e.g.,counters,bears,squaretiles, etc.) aswell aspictorial representationson grid paperor
other drawings.Dueto the commutativeproperty of multiplication, studentscanadd either the rows or the columnsandstill
arriveat the samesdution.

Example Whatisthe total number of circlesbelow?

CAICITCACY

StudentA StudentB
| see3 countersin eachcolumnand | see4 countersin eachrow andthere are
there are4 columns.Sol added 3rows.Sol added4 +4 + 4. That
3+3+3+3.Thatequalsl2. equalsl2.
3+3+3+3=12 4+4+4=12

Partitionarectangleinto rows and columnsof samesizesquaresand countto find the total num-
2.G.2 ber of them

Secondgraderspartition arectangleinto squaregor squarelike regions)andthen determinethe total numberof squares.
Thiswork connectgo the standard2.OA.4where studentsare arrangingobjectsin anarrayof rowsand columns.Thisstand-
ardisaprecursorto learningaboutthe areaof arectangleandusingarraysfor multiplication.

Example
Teacher Partitionthe rectangleinto 2 rowsand4 columns.Howmanysmallsquaresdid you make?
Student Thereare 8 squaresn thisrectangle.See 2, 4,6, 8. | foldedthe paperto makesurethat they were all the samesize.

M : Major Content S:SupportingContent A AdditionalContent

13
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Optional Mid-Module

Assessment 2 OA4 1-2 blocks Individual
(Interview Style)
Optional Endof- Module 2.0A.3 Individualor
Assessment 2.0A4 1 Block SmallGroupwith
(InterviewStyle) 2.G.2 Teacher

(clickherefor access)

of administration

Module 6 PerformanceTaskl 2.0A.3 Upto 30 minutes Individualor
PlayingCards 2.0A4 P SmallGroup
Exgeg:e:r(‘tso;ég;c):ied Dependenton unit of study
P & month Upto 30 Minutes Individual

Usethe followinglinksto acces€CRprotocolanddistrict assessmenscoringdocuments:

- Assessmerdind Datain MathematicsBulletin

ECRProtocol


https://drive.google.com/open?id=1TMRwugDUTESWYpwYHdDYBrll2GjWBw5F
https://drive.google.com/open?id=1K8MkekcD7U8Hy15tNNwnv2oS3MQxVjl1
https://drive.google.com/drive/folders/1jD_FdhLjYFcsx6Pv48S-D6E8eWCtrgw4?usp=sharing
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Second Grade Ideal Math Block

Application Problem: Whole Group
Frovides HANDS-ON work to allow children to ACT OUT or ENGAGE ACTIVELY with the
new MATH IDEA
Technology Integration: hitps://embarc.online/
*Website provides Goggle slides, additional activities, and student videos per lesson

50-60 min

20-30 min.
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Fluercy:
1 Sprints

1 WhiteboardExchange

Technologyntegration:
SplatSequences
Whichonedoesn'tbelong?
Wouldyourather?
Estt Mysteries
AnchorTask:

1 Engagestudentsin usingthe RDWProcess

f  Sequencgroblemsfrom simpleto complexandadjustbasedon & (i dzR &spdndes

1 Facilitateshareandcritique of variousexplanationsrepresentationsand/or examples.

GuidedPractice/ IndependentPractice: (largestchunkof time)
Instruction:
9 Maintainoverallalignmentwith the objectivesandsuggestegacingandstructure.

1 Useof tools, precisemathematicallanguageand/or models
9 Balanceaeachertalk with opportunitiesfor peershareand/or collaboration
1 Generatenextstepsby watchingandlisteningfor understanding

ProblemSet:(Individual partner, or group)
1 Allowfor independentpracticeand productivestruggle

1 Assigrproblemsstrategicallyto differentiate practiceasneeded
1 Createandassigrremedialsequencessneeded

Technologyntegration:
ThinkCentral
1 PreTest
1 ChapterReview
1 TestPrep
1 Performancelasks

https://embarc.online/

Virtual Manipulativesfor lessons
http://nlvm.usu.edu/en/nav/vlibrary.html
Forvideosthat studentscanwatchandinteractwith independentlyclickhere

16


https://stevewyborney.com/?attachment_id=1918
http://wodb.ca/
http://www.wouldyourathermath.com/category/k2/
https://stevewyborney.com/?attachment_id=1900
https://www-k6.thinkcentral.com/ePC/start.do
https://embarc.online/
https://embarc.online/course/view.php?id=45#section-6
http://nlvm.usu.edu/en/nav/vlibrary.html
https://www.youtube.com/channel/UCELqg9AdEu9zTof1qFv99MA
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StudentDebrief:
1 Elicitstudentsthinking,prompt reflection,and promote metacognitionthrough studentcentereddiscussion

f Culminatewith & ( dzR $eybdlartiQulationof their learningfor the day

1 Closewith completionof the daily ExitTicket(opportunity for informal assessmenthat guideseffective
prepaation of subsequentessonspasneeded.

Centers:

9 I-Ready:https://login.i-ready.com/i-Readymakesthe promiseof differentiatedinstructiona practicalre-
ality for teachersandstudents.It wasdesignedo get studentsexcitedaboutlearningandto supportteach-
ersin the challengeof meetingthe needsof all learners.Throughthe power of one intuitive systemwhose
pieceswere built from the ground up to work together,teachershavethe toolsthey needto ensurestudents
areonthe roadto proficiency.

9 zearn: https://www.zearn.org/ZearnMath is a K-5 math curriculumbasedon EurekaMath with top-rated
materialsfor teacherled anddigitalinstruction

9 Teachefoolbox https://teacher-toolbox.com/A digital collectionof K-8 resourcesgo helpyou
differentiate instructionto studentsperformingon, below,andabovegradelevel.

17
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NumberTalks
What doesNumberTalkslook like?

Studentsare neareachother sothey cancommunicatewith eachother (centralmeetingplace)
Studentsare mentallysolvingproblems

Studentsare giventhinkingtime

Thumbsup showwhenthey areready

Teachelisrecordingstudents'thinking

Communication

= =4 =4 =4 =4

1 Havingto talk out loud abouta problemhelpsstudentsclarify their own thinking
1 Allowstudentsto listento other's strategiesandvalueother'sthinking
1 Givesthe teacherthe opportunity to hear student'sthinking

Mental Math

1 Whenyouare solvinga problemmentallyyou mustrely on what you know and understandabout the numbersinsteadof
memorizedprocedures

'  Youmustbe efficientwhencomputingmentallybecauseyou canhold a lot of quantitiesin your head
ThumbsUp

9 Thisisjustasignalto let youknowthat you havegivenyour studentsenoughtime to think aboutthe problem
1 Ifwill giveyouapicture of whois ableto computementallyandwho is struggling
1 Itisn'tasdistractingasawavinghand

TeacherasRecorder

91 Allowsyouto recordstudents'thinkingin the correctnotation

1 Providesavisualto look at andrefer backto

1 Allowsyouto keeparecordof the problemsposedand which studentsoffered specificstrategies
PurposefulProblems

9 Startwith smallnumberssothe studentscan learnto focuson the strategiesinsteadof gettinglostin the num-
bers
1 Useanumberstring (astringof problemsthat are relatedto andscaffoldeachother)
StartingNumberTalksin your Classroom

Startwith specificproblemsin mind

Bepreparedto offer a strategyfrom a previousstudent
It isokto put astudent'sstrategyon the backburner
Limityour numbertalksto about 15 minutes

Aska guestion,don't tell!

= =4 =4 =8 =4

Theteacherasksquestions:

Whowould like to sharetheir thinking?

Whodid it anotherway?
Howmanypeoplesolvedit the samewayasBilly?
Doesanyonehaveanyquestionsfor Billy?
Billy,canyoutell uswhereyougot that 5?
Howdid youfigurethat out?

= =4 =4 =4 -8 -4
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Useand Connectionof Mathematical Representations

(Manipulatives) x f (Written)

(Pictures)
Visual

ife Situati Communicatio
(RealLife Situations) ( n

ThelLeshTranslationModel

Eachovalin the modelcorrespond€o onewayto representa mathematicalidea.

Visual:Whenchildrendraw pictures,the teachercanlearnmore aboutwhat they understandabout a particu-
lar mathematicalidea and can use the different picturesthat children createto provokea discussiorabout
mathematicalideas.Constructingtheir own pictures can be a powerful learningexperiencefor children be-
causethey must considerseveralaspectsof mathematicalideasthat are often assumedwhen picturesare

pre-drawn for students.

Physical Themanipulativesrepresentationrefersto the unifix cubes,baseten blocks fraction circles,andthe
like, that a child might useto solvea problem.Becausehildrencanphysicallymanipulatetheseobjects,when
usedappropriately, they provide opportunitiesto comparerelative sizesof objects,to identify patterns, as

well asto put togetherrepresentationof numbersin multiple ways.
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Verbat Traditionally,teachersoften usedthe spokenlanguageof mathematicsbut rarely gavestudentsop-
portunitiesto grapplewith it. Yet,whenstudentsdo haveopportunitiesto expresgheir mathematicalreason-

ing aloud,they maybe ableto makeexplicitsomeknowledgethat waspreviouslyimplicit for them.

Symbolic Written symbolsrefer to both the mathematicalsymbolsand the written wordsthat are associated
with them. For students,written symbolstend to be more abstractthan the other representations| tend to

introduce symbolsafter studentshave had opportunitiesto make connections amongthe other representa-
tions, sothat the studentshavemultiple waysto connectthe symbolsto mathematicalideas,thus increasing

the likelihoodthat the symbolswill be comprehensibléo students.

Contextual: A relevant situation can be any context that involvesappropriate mathematicalideasand holds

interestfor children;it is often, but not necessarilyconnectedto a reatlife situation.

TheLeshTranslationModel: Importanceof Connections

Asimportant asthe ovalsare in this model, another feature of the modelis even more important than the

representationsthemselves:The arrows! The arrows are important becausethey representthe connections
students make between the representations.When students make these connections,they may be better

ableto accessinformation about a mathematicalidea, becausethey have multiple waysto representit and,

thus, manypointsof access.

Individualsenhanceor modify their knowledgeby building on what they already know, so the greaterthe
numberof representationsvith whichstudentshaveopportunitiesto engagethe more likely the teacheristo
tapinto ad (i dzR Prigrikd@ledge.Thisd (i I LAIE8hthen be usedto connectd (i dzR Sxydiieéncego
those representationsthat are more abstractin nature (sud aswritten symbols).Not all studentshavethe
sameset of prior experiencesand knowledge. Teacherscanintroduce multiple representationsn a meaning-
ful way sothat & ( dzR Spparténifiesto grapplewith mathematicalideasare greaterthan if their teachers

usedonly one or two representations.
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ConcretePictorial Abstract(CPA)nstructional Approach
TheCPAapproachsuggestghat there are three stepsnecessaryor pupilsto developunderstandingof a
mathematicalconcept.
Concrete:xd 5 2 § ¥ B Pigsicaimanipulationof objectsto solvemath problems.
Pictorial:& { S § AiyF H&eéf hagedto representobjectswhensolvingmath problems.
Abstract:a { & Y @ i fl M&éf dhly numbersandsymbolsto solvemath problems.

CPAis agradualsystematt approach Eachstagebuildson to the previousstage.Reinforcemenbf concepts
areachievedby goingbackandforth betweentheserepresentationsand makingconnectionsbetweenstages.

Studentswill benefit from seeingparallelsamplesof eachstageandhow they transitionfrom oneto another.

Read,Draw, Write Process

READOhNe problem.Readt overand2 @ S Nddtien readit again.

DRAWa picture that representsthe information given.Duringthis stepstudentsaskthemselvesCanl draw
somethingfrom this information?What canl draw?Whatis the bestmodelto showthe information?What
conclusionganl makefrom the drawing?

WRITEyour conclusionsasedon the drawings.Thiscanbe in the form of a numbersentence an equation,or

astatement.

Students are able to draw a model of what they are readingelp them understand the problenDrawing a
model helps stdents see which operation or operations are neddwhat patterns might arise, and which
models work and do not work. Students musteddeeper into the problem by drawing models and determin-

ing which models are appropriate for the situation.

While students are employing the RDW process they are usiggaleStandards for Mathematical Practice and

in some cases, all of them.
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Mathematical Discourse and Strategic Questioning

Discoursanvolvesaskingstrategicquestionsthat elicit from studerts their understandingof the contextand
actionstakingplacein a problem,how a problemis solvedandwhy a particularmethod waschosen.Students

learnto critique their own and others'ideasandseekout efficient mathematicalsolutions.

While classroom discussions are nothing new, the theory behind classrassoudse stems from constructivist views of
learning where knowledge is created internally through interaction with the environment. It also fits in with- socio
cultural views on learning mere students working together are able to reach new understandihgs ¢ould not be

achieved if they were working alone.
Underlying the use of discourse in the mathematics classroom is the idea that mathematics is primarily about reasonir
not memorizaton. Mathematics is not about remembering and applying a set of ghaws but about developing un-

derstanding and explaining the processes used to arrive at solutions.

Teacher Questioning:

Asking better questions can open new doors for students, promatiathematical thinking and classroom discourse.
Canthe questionsy6uNB | a1 Ay3d Ay GKS YIFIGKSYIFGAOa OftlaaNRB2yY o6S

vite students to deepen their understanding?

TheMOST

important thing

5NEVER

questlonmg
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To help yowencourage deeper discussions, here are 100 questions to incorporate into youwctimsirhy Dr.

Gladis Kersaint, mathematics expert and advisoReady Mathematics

S —

1
+ Mathematical
Discourse

1) What strategy did you use? 18 Can someone retell or restate
[student]’s explanation?

2 Do you agree?
3 Do you disagree? 1 Did you work together? In what way?

12 Would like to add to what id?
4 Would you ask the rest of the class uid anyone lixe to what was sai

that question? 1) Have you discussed this with your group?
With others?

& Could you share your method with e

the class? 14| Did anyone get a different answer?
8 What part of what he said do you 15| Where would you go for help?

derstand?

Hnderstan 18| Did everybody get a fair chance to talk,
# Would someone like to share ___7 use the manipulatives, or be the recorder?
8 Can you convince the rest of us that t# How could you help another student

your answer makes sense? without telling them the answer?
8 What do others think about what 12 How would you explain ___ to someone

[student] said? whao missed class today?

@ |sthis a reasonable answer?

Help students rely
more on themselves
to determine whether
something is
mathematically correct

. Does that make sense?
. Why do you think that? Why is that true?

. Can you draw a picture or make a model
to show that?

. Hew did you reach that conclusion?

. Does anyone want to revise his or her answer?

' Ready ' ® HW; sure your answer was right? D



http://www.curriculumassociates.com/products/ready-common-core-mathematics.aspx

SecondGradeUnit 8: Foundationgor Multiplication/ Division

)

Help students learn to
reason mathematically

this problem?

solve this problem?

@ How could you prove

[student]’s answer?

@ Let's break the problem
into parts. What would
the parts be?

@ Can you explain this
part more specifically?

.- Does that always work?

8 How did you begin to think about

# What is another way you could

. Can you explain how your answer
is different from or the same as

N

Help students evaluate

1 their own processes

and engage in productive
peer interaction

4 A

@ What do you need to do next?

@ What have you accomplished?
@ What are your strengths and weaknesses?

@ Was your group participation appropriate and helpful?

.' Can you think of a case
where that wouldn't work?

. How did you organize your
information? Your thinking?

. What is this problem about?
What can you tell me about it?

. Do you need to define or set limits

Help students
with PrﬂbIEm eliminated or that is missing?
compre hension @ Could you explain what the

for the problem?
&) How would you interpret that?

@& Could you reword that in simpler
terms?

. Is there something that can be

problem is asking?

. What assumptions do you have
to make?

@8 What do you know about this part?

. Which words were most
important? Why?

J

180 Quesnions That Pomare idarhematical Divoorse I =
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Help students learn to conjecture, invent, and solve problems

p

@ What would happen if ___7

@ Do you see a pattern?
@ What are some possibilities here?

@ Where could you find the infermation
you need?

@ How would you check your steps or
your answer?

@ What did not work?

@ How is your solution method the same
as or different from [student]'s method?

@ Other than retracing your steps, how
can you determine if your answers are
appropriate?

@ How did you organize the information?
Do you have a record?

@ How could you solve this using tables,
lists, pictures, diagrams, etc.?

@ What have you tried? What steps did
you take?

How would it look it you u this
Q Id it look if you used th
k model or these materials?

N

@I How would you draw a diagram or
make a sketch to solve the problem?

@ Is there another possible answer?
If so, explain.

@ Is there another way to solve the problem?

@ Is there another model you could use to
solve the problem?

@ Is there anything you've overlooked?
@ How did you think about the problem?
@ What was your estimate or prediction?
@I How confident are you in your answer?
@I What else would you like to know?

@I What do you think comes next?

@ Is the solution reasonable, considering
the context?

a Did you have a system? Explain it.
9 Did you have a strategy? Explain it.
@ Did you have a design? Explain it.

i Ready

100 Questions That Pomate Mothematical Discoorse
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Help students learn to connect mathematics, its ideas,
and its application

@ what is the relationship between ___ @ is there a pattern?

and__? ;
. Where else would this strategy be useful?

@ Have we ever solved a problem like this

before? @ How does this relate to __?
@ What uses of mathematics did you find @ isthere a general rule?

ihe paper last night? ‘ Is there a real-life situation where this
@ What is the same? could be used?
. What is different? . How would your method work with

other problems?
. Did you use skills or build on concepts that
were not necessarily mathematical?

’ Which skills or concepts did you use?

@ Wwhat ideas have we explored before / N
that were useful in solving this problem? # Have you tried making a guess?

80 What else have you tried?

Would another method work as

persevere #2 Is there another way to draw,
explain, or say that?

’ What other problem does this seem to
lead to?

@8 Give me another related problem.
@ What was one thing you learned Is there an easier problem?

?
PR Seoy! #& How would you explain what you

@ Did you notice any patterns? know right now?
If so, describe them. _/
@ What mathematics topics were used
in this investigation? /
What were the mathematical ideas
in thi blem?
S PR Help students
@ What is mathematically different about these f h
two situations? ocus on the
& What are the variables in this problem? mathematics
k What stays constant? from activities
My‘ 100 Questions That Promate Mathematical Discourse | 4

\
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ConceptualUnderstanding

Studentsdemonstrateconceptualunderstandingn mathematicswvhenthey provideevidencethat they can:
recognizelabel,andgenerateexampleof concepts;

useandinterrelate models,diagramsmanipulativesandvariedrepresentationf concepts;

identify andapplyprinciples;know andapplyfactsand definitions;

compare contrast,andintegraterelated conceptsand principles;and

recognizejnterpret, andapplythe signssymbols andtermsusedto representconcepts.

=A =4 =4 =8 =4

Conceptualunderstandingreflects a student'sability to reasonin settingsinvolvingthe carefulapplicationof
conceptdefinitions relations,or representationsof either.

ProceduralFluency
Procedurafluencyisthe ability to:
91 applyproceduresaccurately gfficiently,andflexibly;
1 to transferproceduresto different problemsandcontexts;
9 to build or modify proceduresrom other procedures;and
9 to recognizenvhenone strategyor procedureis more appropriateto applythan another.

Procedurafluencyis more than memorizingfactsor proceduresand it is more than understandingand being
ableto useone procedurefor a givensituation. Proceduralfluency builds on a foundation of conceptualun-
derstanding,strategicreasoning,and problem solving(NGACenter& CCSSQ,010;NCTM,2000,2014).Re-
seach suggestghat once studentshave memorizedand practicedproceduresthat they do not understand,
they havelessmotivation to understandtheir meaningor the reasoningbehind them (Hiebert,1999).There-
fore, the developmentof & (I dzR Soyfoépiulunderstandingof proceduresshouldprecedeand coincidewith
instructionon procedures.

Math FactFluency:Automaticity

Studentswho possessnath fact fluencycanrecallmath factswith automaticity. Automaticityis the ability to
do thingswithout occupyingthe mind with the low-leveldetailsrequired,allowingit to becomean automatic
responsepattern or habit. It isusuallythe result of learning repetition, and practice.

K-2 Math FactFluencyExpectation
K.OA.5Add and Subtractwithin 5.

1.0A.6Add and Subtractwithin 10.
2.0A.2 Addand Subtractwithin 20.
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Math FactFluency:FluentUseof Mathematical Strategies
Firstandsecondgradestudentsare expectedto solveaddition andsubtracion factsusinga variety of strate-
giesfluently.

1.0A.6 Addand subtractwithin 20, demonstratingfluencyfor additionandsubtractionwithin 10.
Usestrategiessuchas:
1 countingon; makingten (e.g.,8+6=8+2+4=10+4=14);
1 decomposinga numberleadingto aten (e.g.,13-4=13-3-1=10-1=9);
1 usingthe relationshipbetweenadditionandsubtraction; and
1 creatingequivalentbut easieror knownsums.

2.NBT.7Addandsubtractwithin 1000,usingconcretemodelsor drawingsand strategiesbasedon:
o placevalue,
0 propertiesof operations,and/or
o the relationshipbetweenadditionandsubtraction;
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Evidenceof StudentThinking

Effectiveclassroominstruction and more importantly, improving student performance,can be accomplished
when educatorsknow how to elicit evidenceof & i dzR Snddisfamingon a daily basis.Informal and formal
methods of collecting evidenceof student understandingenable educatorsto make positive instructional
changesAnS R dzO | abiltyNdufderstandthe processeghat studentsuse helpsthem to adaptinstruction
allowingfor studentexposureto a multitude of instructionalapproachesresultingin higherachievement By
highighting student thinking and misconceptionsand eliciting information from more students, all teachers
cancollectmore representativeevidenceand cantherefore better plan instruction basedon the current un-
derstandingof the entire class.

Mathematical Proficiency

Tobe mathematicallyproficient,a studentmusthave:

wConceptualnderstanding comprehensiorof mathematicalconcepts operations,andrelations;

wProcedurafluency: skillin carryingout proceduredlexibly,accurately efficiently,and appropriately;

wStrategioccompetence ability to formulate, represent,andsolve mathematicalproblems;

wAdaptivereasoning capacityfor logicalthought, reflection, explanation andjustification;

wProductivedisposition habitualinclinationto see mathematicsas sensible,useful,and worthwhile,

coupledwith a beliefin diligenceand one'sown efficacy.
Evidenceshould:
1 Provideawindow in studentthinking;
1 Helpteachersto determinethe extentto whichstudentsare reachingthe mathlearninggoals;and

1 Beusedto makeinstructionaldecisionsgduringthe lessonandto prepate for subsequentessons.

Examine Formative assessment is an essentially interactive
process, in which the teacher can find out whether what

Student :

Thinking has been taught has been learned, and if not, to do
something about it. Day-to-day formative assessment is
one of the most powerful ways of improving learning in

Engage in Formative ReE the mathematics classroom.
e-Engage N .
Mathematics | ASSESSmEN | students (Wiliam 2007, pp. 1054; 1091)

t Students J
Revise
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Connectiongo the Mathematical Practices

StudentFriendlyConnectiongo the Mathematical Practices

| cansolveproblemswithout givingup.

| canthink aboutnumbersin manyways.

| canexplainmy thinkingandtry to understandothers.
| canshowmy work in manyways.

| canusemathtools andtell why I choosethem.

| canwork carefullyand checkmy work.

| canusewhat | knowto sove new problems.

| candiscoverand useshort cuts.

©ONoGA~®DNE

TheStandardsor Mathematical Practicedescribevarietiesof expertisethat mathematicseducatorsat all levelsshould
seekto developin their students.

Make senseof problemsand perseverein solvingthem

In Kindergartenstudentslearnthat doingmath involvessolvingproblemsanddiscussindnow they solvedthem.
Studentswill beginto explainthe meaningof a problem,andlook for waysto solveit. Kindergartenersvill learn

1 | howto useobjectsandpicturesto helpthem understandandsolveproblems.Theywill beginto checktheir think-
ingwhenthe teacherasksthem how they got their answer,andif the answermakessense. Whenworkingin small
groupsor with a partnerthey will listento the strategiesof the groupandwill try different approaches.

Reasorabstractlyand quantitatively

Mathematicallyproficient studentsin Kindergartermakesenseof quantitiesandthe relationshipswhile solving
tasks.Thisinvolvestwo processesdecontexualizingand contextualizingln Kindergartenstudentsrepresentsitua-
tions by decontextualizingasksinto numbersand symbols Forexamplejn the task,& ¢ K &&Z&hildrenonthe
playgroundandsomechildrengoline up. If there are 4 children still playing,how manychildrenlined dzLJKiader-
gartenstudentsare expectedto translatethat situationinto the equation:7-4=____,andthen solvethe task.Stu-

2 dentsalsocontextualizesituationsduringthe problemsolvingprocess Forexample while solving the taskabove,
studentsrefer to the contextof the taskto determinethat they needto subtract4 sincethe numberof childrenon
the playgroundisthe total numberof studentsexceptfor the 4 that are still playing.Abstractreasoningalsooccurs
when studentsmeasureand comparethe lengthsof objects.
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Constructviable argumentsand critique the reasoningof others

Mathematicallyproficientstudentsin Kindergarteraccuratelyusemathematicattermsto constructargumentsand
engagen discussionsbout problemsolvingstrategies Forexample while solvingthe task,& ¢ K &r&8®ookson

3 | the shelf.If you take somebooksoff the shelfandthere are now 3 left, how manybooksdid youtake off the & K S f
studentswill solvethe task,andthen be ableto constructan accurateargumentabout why they subtracted3 form

8 ratherthan adding8 and 3. Further,Kindergarterstudentsare expectedto examinea variety of problemsolving
strategiesandbeginto recognizehe reasonablenesef them, aswell assimilaritiesand differencesamongthem.

Model with mathematics

Mathematicallyproficientstudentsin Kindergartermodelreatlife mathematicalsituationswith a numbersentence
or anequation,and checkto makesurethat their equationaccurately matchesthe problemcontext.Kindergarten
studentsrely on concretemanipulativesandpictorial representationswhile solvingtasks but the expectationis that
they will alsowrite an equation to model problemsituations.Forexample while solving the taskd (i K &é\dBana-
nason the counter.If youeat3 bananashowmanyaref S FKin#eégarterstudentsare expectedto write the
equation7-3 =4. LikewiseKindergarterstudentsare expectedto createan appropriateproblem situationfrom an
equation. Forexample studentsare expectedto orallytell a story problemfor the equation4+5=9.

Useappropriate tools strategically

Mathematicallyproficientstudentsin Kindergarterhaveaccesso andusetools appropriately.Thesetools mayin-
clude counters,placevalue(baseten) blocks hundredsnumberboards,numberlines,and concretegeometric
shapeqe.g.,pattern blocks,3-d solids).Studentsshouldalsohaveexperiencesvith educationatechnologiessuch
5 | ascalculatorsyirtual manipulatves,andmathematicalgamesthat suppat conceptualunderstandingDuringclass-
room instruction,studentsshouldhaveaccesgo variousmathematicattools aswell aspaper,anddeterminewhich
tools arethe mostappropriateto use.Forexample while solvingthe taskd ¢ K &é&k8logsin the park.If 3 more
dogsshaow up, how manydogsare i K S Rindérgarterstudentsare expectedto explainwhy they usedspecific
mathematicalli 2 2 f a ®¢

Attend to precision

Mathematicallyproficient studentsin Kindergarte are precisein their communicationcalculationsand measure-
ments.In all mathematicattasks,studentsin Kindergarterdescribetheir actionsand strategiesclearly,usinggrade
levelappropriatevocabularyaccuratelyaswell asgivingpreciseexplanatonsandreasoningregardingtheir process
of finding solutions. Forexample while measuringobjectsiteratively (repetitively),studentscheckto makesure
that there are no gapsor overlaps Duringtasksinvolvingnumbersense studentschecktheir work to ensurethe
accuracyandreasonablenessf solutions.
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Lookfor and makeuseof structure

Mathematicallyproficientstudentsin Kindergartercarefullylook for patternsandstructuresin the numbersystem
andother areasof mathematics While sohing addition problems,studentsbeginto recognizehe commutative
property,inthat 1+4=5, and4+1=>5. Whiledecomposingeen numbers studentsrealizethat everynumberbe-
tweenlland19,canbe decomposednto 10 and someleftovers,suchas12=10+2 13=10+3,etc. Further,Kin-
dergartenstudentsmakeuseof structuresof mathematicalttaskswhenthey beginto work with subtractionasmiss-
ingaddendproblems,suchas5- 1=__ canbewritten asl+__ =5andcanbethoughtof ashow muchmoredol
need to addto 1to getto 5?

Lookfor and expressregularity in repeatedreasoning

Mathematicallyproficientstudentsin Kindergarterbeginto look for regularityin problemstructureswhensolving
mathematicaltasks.Likewise studentsbegincomposingand decomposinghumbersin different ways.Forexample,
8 |inthetaska ¢ K &é&B®rayonsin the box. Somearered andsomeare blue. How manyof eachcouldthere

0 S Kirdergarterstudentsare expectedto realizethat the 8 crayonscouldinclude4 of eachcolor (4+4=8), 5 of
onecolorand 3 of another(5+3=8), etc. Foreachsolution,studentsrepeatedengagen the processof findingtwo
numbersthat canbe joinedto equal8.
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