HarvardPublicSchools

Instructional TechnologyReport
20142017

May12,2014



HARVARD PUBLIC SCHOOLSINSTURCTIONAL
TEHCNOLOGYREPORT

201471 2016

*Click onasectionnameor tab# Tableof Contents

to navigateto thatsection.

Sections

TABS

CommitteeMembers& ExecutiveSummary

Harvard Public SchoolsTechnologyPlan

TechnologySurveysSummary

ResearchSummary

TechnologyRecommendationkinked to Common
Core StateStandards

VI.

Technology2/3 Year FinancialPlan

VII.

Appendices:

CommonCore Math and ELA Standards

SurveyData

Harvard Technologylnventory

CurrentWirelessAccessPoint LocationsMaps

10

Proposed/VirelessAccessPoint LocationsMaps

11

Curriculum Scopeand Sequence

12




TAB1



Acknowledgements

We wishto thankthefollowing TechnologyPlanCommitteememberdor their
significantcontributionsin updatingthe 2014201 7TechnologyPlan:

ChrisBoyle, Directorof Technology
PamChapmanGradel
Mary-ElizabethCregan,TechnologyTeacher
RobCullinane,Grade5
CourtneyCutler,Kindergarten
GretcherHenry,AssociatePrincipal
ScottHoffman,AssociatePrincipal

Keith Lavigne,TechnologyTeacher
TomReynolds Unified Arts Chair
CricketSegaloff,Librarian
GioannéWNagner ForeignLanguage
JonatharGGreenParent
Jonatharschmidt,StudeniRepresentative
Dr. Linda Dwight, Principal

Dr. JoseptConnelly,Superintendent

Susanmaryredinger SchoolCommitteeChairperson



ExecutiveSummary2014 update

TheTechnologyPlanCommitteewasappointedy the HarvardSchoolCommitteein November
2013with thechargeto reviewandupdatethe 2011-14 TechnologyPlanfor the HarvardPublic
SchoolsOverthe nextsix monthswe metto examinethe progressve havemadeoverthelast
threeyearsaswell asto discussextstepdor thefuture.Clearly,therehavebeensignificant
improvementsn manyareasaswe metmanyof theitemsin theVision andMission Statements
andrecommendationsom the previousplanasaresultof increasedunding:the upgradingof
thenetworkandcomputerabs,additionalSmartBoardsiPads,n classcomputersgocument
camerasndrelatedprofessionatievelopmentWe alsomovedforwardwith increasingaccess
andequityamongbothschoolsexpandinghe curriculum,andincreasingparentandcommunty
communicatiorthroughthe useof technology.

Ourdecisiongelatedto the proposedurchasesorrelatewith the needto alignwith the
CommonCoreStateStandardsvhichincorporatespecifictechnologyexpectationsn
MathematicslL.anguageArts, Literacy, SocialStudies Scienceandthe Arts.

Onceagain,surveysof all stakeholderswereundertakenparentsfeachersstudentsandfor the
first time, alumnae.We haveshareda summaryof thosefindingsin our reportandhave
reflectedonthemaswe maderecommendationfor the nextphaseof ourtechnologyplan.

Thecommitteehadmanyrich discussiongswe reachecconsensusn our new Vision and
Mission StatementsThe TechnologyPlanincludesrecommendeg@urchaseaswell asthe
technologyrequirementslignedwith thenew CommonCoreStandards.

Our committeewascommittedto working towardsproviding bothof our schoolswith thetools,
curricula,andprofessionatievelopmento allow for the seamles#clusionof technologyin
classrooninstructionandschoolmanagement.

Respectfullysubmitted,
GretcherHenry& ChrisBoyle, co-chairs

HarvardPublicSchoolsTechnologyPlanCommittee
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HARVARD PUBLIC SCHOOLS TECHNOLOGY PLAN 2014i 2017

l. OVERVIEW
A. TechnologyVision Statement
TheHarvardPublicSchoolDistrict will continueits commitmento excellenceandwill
createa 21stcenturylearningenvironmentwhich preparestudentdor success the

digital ageby providing:

1. Opportunitiedor studentgo achievetheir highestpotentialthroughtheprovision
of sufficienttechnologypersonnelresourcesandinfrastructure.

2. Theseamlesiclusionof technologyin classroomnstructionasatool for
studentgo gain,demonstrateandapplyknowledgeandunderstandinghrough
authentidearningexperiences.

3. Thenecessargngoingtrainingandsupportrequiredto successfullymplement
technologyrich instructionandlearning.

B. Mission Vision Statement

The Harvard Public Schoolsare committed to:

1. Offering studentopportunitiego sharein theownershipanddirectionof their
learningasresponsiblendcontributingcitizensin arapidly changingworld.

2. Ensuringtechnologyhardwaresoftware andinfrastructureareup-to-datewithin
theguidelinesof the District ReplacemenCycle.

3. Providingteacheiprofessionatievelopmenandstudentrainingin the currentand
emergingechnologies.

4. Providingasafeonlinelearningenvironmentaswell asteachingandpromoting
digital citizenship.

5. Improvingdistrict coordinationof websitesyesourcesgommunicatioranddata.

6. Assessingheuseof cloud-basedapplicationan orderto maximizeaccessibility,
communicatiorandcollaboratiorwhile minimizing costs.



7. Providingsufficienttechnologypersonneto supportour vision.

8. Ensuringthatteacherandstudentswill utilize digital devicesappropriatelyto
enhancdearning.

9. MeetingTechnologyLiteracyStandardssimbeddedn the CommonCore
Standardsiswell asthe NationalEducationTechnologyStandardgor Students
(NETS-S).

10. Preparingstudentgo be successfulvith nextgeneratiorassessments.

C. Goals

As in our previous2011-14 TechnologyPlan,we will continueto committo theoriginal
four goalsalongwith thetwo additions(notedby asterisks)istedbelowaswe move
forwardin meetingthe everevolvingupdatesandimprovementsn technologyAll of our
decisionsarebasedntheacceptancef the NationalEducationTechnologyStandardsn
theNationalTechnologyPlanaswell asthe MA StateCommonCoreStandards.

Goal # 1 All teachersn the Harvard Public Schoolswill havethe professional
developmenand supporttheyneedto help studentdearn using current and future
instructional technology.

Goal#2 All studentsteachersand administratorswill haveaccesso stateof the art
technologyin eachclassroomJab, mediacenterand administrativeoffice.

Goal#3 Effectivesoftwareand on-line learning resourceswill bemadeavailablefor
integration of technologyto enhanceand addresgshe Stateand CommonCore
Standardsand frameworks.

Goal# 4 The Harvard Public Schoolswill continueto usetechnologyto enhance
communicationwith all membersof the schooland town community.

*Goal # 5 The Harvard Public Schoolswill movetowarda 1:World initiative (a
technologydevicefor eachstudent,i.e. iPads)basedon the SAMR (Substitution,
Augmentation,Modification, Redefinition)modelbeginningwith a grade5 pilot with
the financial, professionaldevelopmentand staffing supportsneededo be successful.
The potential existsafter a reviewto moveforward with a 1:Word initiative K-12.

*Goal #6 Wewill makecareful decisionghat reflectour commitmentto the SAMR
modelasillustrated on the next page.



D. Next Steps

As we moveforwardwith therecommendetiardwareandsoftwarepurchases the201417
TechnologyPlanaswell asthe planningandprovisionof relatedprofessionatievelopmentour
committeewill continueits commitmento the successfuintegrationof technologyprek12in
instructionandlearningin thefollowing relatedareas:

1 Wewill reviewandmakerecommendation®r updatesandchangesn our technology
curriculaprek-12to befully alignedwith the CommonCoreStateStandardsisingAtas
Rubicon(a curriculummappingsoftware).

1 Wewill reviewandupdateour digital citizenshipcurriculumsystemwide.

1 Wewill reviewandupdateour AcceptabldUseGuidelinessystermwide.

1 Wewill scheduleandpresenparentandstudentinformationsession®eginningin May
of this schoolyearin preparatiorfor a 1:Worldroll outin grade5.

1 Wewill provideon goingprofessionatievelopmentor teachersn theiPadinitiative as
well asall faculty in bothschoolsfocusedon the integrationof technologyin instruction
andlearning.

1 Wewill administerandreviewquarterlysurveysof studentsparentsandteacher®nthe
progresof thefirst iPadinitiative. As aresult,adjustmentsvill be madeasneeded.
This informationwill alsobeusedto makedecisionsasto the continuatiorof the 1 to
World roll outin additionalyears.

1 Wewill give updatedo the SchoolCommitteeduringthe schoolyearto sharethe
progresof thefirst iPadinitiative.

1 Wewill makedecisionghatreflectour commitmento the SAMR modelbelow.

uoneuuojsuel]

Augmentation
Tech acts as a direct tool substitute, with

verment

Substitution
Tech acts as a direct tool substitute, with no
functional change

Enhancement



INFORMATION TECHNOLOGY ASSESSMENT

A. Current Program Status

1. Curriculum Integration

Ourfocusis to improveoncurriculumintegrationthroughthe leadershipf our
administratorsmediafaculty, curriculumandteamleadersall of whomfacilitatetheuse
of technologyandintegratet into the curriculum. Thefollowing coursedescriptiongK-
12)illustratethe objectivesandskills incorporatedvithin our Technologycurriculum.
SeeTab12 for conpletescopeandsequence.

2. CourseOfferings
Hildreth Elementary School(K-5)
CurrentlyattheK-5 level, studentsattenda Library MediaTechnologyClassasa forty-
minutespecialonceor twice aweek. In athreeweekrotation,studentsattendaclass
for skills instructionin the computedab twice andlibrary skills in thelibrary once.
KindergarterandFirst Gradecomputerskills instructioninvolveslearninghowto
manipulatehe mouseandkeyboard pasiccomputenocabularyandnavigatingpre-
selectedvebsitesncorporatingdifferentaspect®f classrooncurriculum.
SecondGradei Fifth Gradecomputerskills instructioninvolveskeyboarding,
computenocabularyandnavigatingthe pre-selectedvebsitesncorporatingdifferent
aspect®f classroon curriculum. Student$eginMicrosoft productivitytoolsusing
Word, ExcelandPowerPoint. Currently,similar skills arebeingtaughtat eachthese
levels. In thefuture,asstudentsarereceivingmoreformal instruction,thegradelevel
skills will differentiate.

The Bromfield School(6-12)

MediaTechnology (GradeK-5)
FlashAnimation/WebDesign (Grade9-12)
CADD (ComputerAided DraftingandDesign) (Grade<-12)
ComputefTechnology (Grades-8)
ComputeiGraphics (Grade9-12)
Introductionto ComputerScience (Gradesl0-12)

CreativeDigital Photography (Grade®-12)



Computer TechnologyGrade 6

Studentwill beintroducedo the historyof thecomputerjts manyusesand
componentsin addition,studentswill developcompetencyisingbasiccomputertools
to supportimportantskills for work in otheracademisubjects.

1 A keyboardingorogramwill be usedto practiceproperkeyboardingechniques.
Theseskills will beappliedto all coursework andemphasizedhroughouthe
year.

1 Studentswill work with the Microsoft Office Suite,includingWord, PowerPoint,
ExcelandPublisher.

1 Safeandeffectivestrategiesor usingthe Internetandschoolnetworkwill be
incorporatednto projects.

Manyassignmentwill be curriculumbaseddirectly supportingcontentin thecore
academi@reas.

Computer TechnologyGrade 7

Studentawill expandheir knowledgeof computingtools,andcontinueto develop
masterylevelskills in someareas. Studentwill:

Useword processingo createa varietyof print projects.
Designspreadsheenddatabases.

Createchartsandgraphgo presentata.

UnderstancgndapplyHTML to createwebpages.

Developpresentations.

Introduceelectronicmail asanefficient communicationsool.
Demonstratsafeandeffedive methoddor usingthe Internetincludingcritical
analysisof content,andethicsrelatedto copyrightandplagiarism.

In addition,studentswill explorethebasicoperatingcomponent®f acomputeras
well assomehistoryabouttherapid developmenbf computertechnologyandits
impactonsociety.

=4 4 4 -8 _-9_9_2

Computer TechnologyGrade 8

This classoffersstudentpportunitiego applytheir expandingechnologicakkills
to morecomplexprojects. ApplicationsusingHTML andprogramssuchas
InspirationandPublishewill alsobe partof theclassprojectswhichareintegrated
into gradelevel curriculum. Studentawill createwebpagesandpublicationghat
integratephoto,imagesandlanguage.Researclonthelnternetwill continueto
emphasizénowto usesearctenginesffectivelyto find relevant,unbiasedand
currentinformationonasubiject.



Computer Graphics (Grades9-12)

This designcourses projectbasedwith individual instruction.

Emphasisvill beondevelopingskills necessaryor the comfortableandeffectiveuse
of thecomputerto createart. Studentswvill usethe basicsof colorandcomposition
theoryto createfine art, magazindayouts,advertisementgnddesktoppublishing
projects. Softwarewill includeAdobelllustratorandAdobePhotoshop.Students
will alsohavetheopportunityto integrateprojectsfrom othercoursesnto Computer
Graphicprojects.

Gradingwill concentraten effort andnot artisticability.

Flash Animation/Web Design(Grades9-12)

Thisart courses projectbasedwith individualinstruction.

In this coursestudentsiseAdobeFlash,Photoshopandlllustratorto designweb
pagesandto creategraphicsandanimationgor webpagedesign,aswell asfree
standinganimations.

Thefocusof this classis onthedesignelementof shapecolor, texture typography,
andimagesastheyareappliedto webpagegnotjust bellsandwhistles!). Students
will work on projectsthatintegrateelementsuchasbuttons,navigationbars,and
backgroundmagesaswell asanimationto communicatereativevisualinformation.

Gradingwill concentraten effort andnot artisticability.

CADD (Computer Aided Drafting_and Design)(Grades9-12)

Thisdesigncourseis projectbased.lt is anintroductionto thebasicfunctionsand
applicationsof thePCasatool of design,emphasiwvill be ondevelopingskills
necessaryor the comfortableandeffectiveuseof the computerfor creatingtechnical
andarchitecturatirawingsusingthe software AutoCAD LT. Thefocusfor the
secondsemestewill beonarchitecturatlesignandwill culminatewith construction
of ascaledmodel.

Gradingwill concentraten effort andnot artisticability.

Creative Digital Photography (Grades9-12)

Thisart courseis projectbasedwith individual instruction.

Studentswill studydigital photographi@andeditingtechniquesisingAdobe
Photoshop.Topicswill includeartisticcompositionyesolution lighting, printing,
mounting,anddisplay. Projectswill reflectthemesand/orartistictechniques.



Gradingwill concentrat®n effort andnot artisticability.

Introduction to Computer Science(Grades10-12)

This courseis anintroductoryclassin programming. Studentill learncomputer
hardwarebasicsthehistoryof computersandhowto usethe JAVA programming
language.A focusin thesecondsemestewill alsobethedevelopmenbf mobile
applicationsusingJAVA.

Virtual High School(Grades9-12)

TheHarvardPublicSchoolshavea contractwith Virtual High Schoolregarding
distancdearningfor The Bromfield School. Fundingis providedby the omnibus
budget. Studentsarecurrentlyenrolledin thefollowing courses:

Introductionto Economics

Reinforcecrucialacademicskills to help studentstrengtheriheir backgroundn the
subjectareaprior to takinganadvancedevelcourse.

AnimationandEffects

Studentsill developtheskills to createsimplecartoonanimationsjnteractive
buttons,andother2D and3D dynamicgraphics.

Preparindor CollegeAdmissions

In this coursewe will investigatan asmuchdetailaspossiblewhatis involvedwith
pursuinga postsecondargducation.

ModernMiddle East

This courseexploregshe historyof the Middle East(focusingprimarily onthelast
century),andexaminegherelationshipsvithin theregionandbeyond.
RussiarLanguage Cultural

Learnthebasicsof Russiananguageandculture.

Entrepreneurship

Entrepreneurshiptartsto preparduture smallbusines®wnersto runtheir own
businesaccordingo the principlesof business.

AP US History

Thisis acollegelevel historycoursedesignedo meetthe needsof highly motivated
studentsvho havea stronginterestandability in history.

AP World History

Thisis acollegelevel historycoursedesignedo meetthe needsof highly motivated
studentsvho haveastronginterestin history.

AP Music

This courses designedo give the studentanunderstandingf musictheory,sight
readingandauralskills thatis equivalentto thatof afirst yearcollegemusicstudent.




In additiononestudenthasdualenrolimentin GreenfieldCommunityCollegetaking
coursesn Principalsof PsychologyMusic TheoryFundamentalCreative
Musicianship Applied Music andEnglishComposition. Anotherstudenthasdual
enrolimentwith High Mountaininstituteof Coloradotakingcoursesn Practicesand
Principles:Ethicsof NaturalWorld, Literatureof NaturalWorld, NaturalScience AP
CalculusA, andUnited StateHistory.

3. Staffing and Training

All teacherandadministratorsareprovidedwith emailaccountsaccessiblérom any
internetbaseccomputer. Extensivetraining hasbeenprovidedfor the majority of
teachersvho haveSMARTboardsandotherpresentatiomardwareandsoftwarein
their classroom.Advancedraining hasbeenofferedovereachof thelastthreeyears
aswell asadditionalstaff membergarticipatingin relatedcoursesaandworkshops.

Our TechnologyDepartmenstaffingincludesa Directorof TechnologyComputer
SupportSpecialistanda Technologyinternthrougha partnershipvith Fitchburg
StateUniversity. We alsohavea library mediatechnologyspecialistanda certified
library aid at HES, a library mediaspecialistat TBS aswell asfaculty who teacha
varietyof technologycoursesat The Bromfield School.

Department of Technology Staffing

Directorof Technology

ChrisBoyle

ComputeiServices Technologyintern
Technician

OksanaPeura Letty Bell




Technology Faculty

Hildreth Elementary School
Mary-ElizabethCregan
MarybethQuaadgras

The Bromfield School
MarthaBrooks
CricketSegaloff

Keith Lavigne
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Summary of Survey Results

Studentsat TBS (153)

Themajority of participantsveremiddle schoolsstudentsvho took ComputerTechasa choice
for oneof their specials.

A.

nmoo®

o
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99.34% hadinternetat homeaswell asat least3 technologydevices.

81%hadno restrictionsasto their useof technologyat home.

69% usetechnologydaily for 1-3 hours.

61% usetechnologyfor homeworkfor lessthananhour.

96% havelittle or no supervisiorwhenonline.

70-80% weresatisfiedwith the numberof computers printersat schoolin thelabs,but
wantedlaptopsandtabletsastherewasonly onecomputerin mostclassrooms.

. Theyusuallyusedotherstudentor teacherdor helpwith technicalproblems.

Studentdelt mostcapablewith usingWord, PowerPointSmartBoardsyideos,social
media,andonline games.

71% felt technologywasusedin classa few timesto daily eachweek.
Theyusedtechnologyto produceprojects,work collaborativelyor for writing and
internetresearch.

Theywereinterestedn digital imagery,roboticsandprogrammingor futurecourses.
Suggestion$or improvementsvere:fasterinternet,iPads laptops lessrestrctionson
website andnewcomputerdor the front of thelibrary.

Parent Surveys (205)

A.

E@MTMOUOW

Participants:prek-2 58, gr3-5 73, gr6-8 66,gr9-12 95with 99% havingaccesso
theinternetat home.

Technologyat homewaslaptops smartphonegjesktops,iPad/tablets.

69 % hadsomerestrictionsat homere: technology.

77 % of their childrenwereusingtechnologydaily.

62%thoughttheir childrenhadenoughaccesgo technologyat school.
99.5%believethattechnologycanbea usefuleducationatool.

94 % of parentdelt fairly to very comfortablehelpingtheir childrennavigatetechnology
devicesfor academiaise.

86% supportedhedistrict participatingin a 1 to world technologylimited pilot.

Alumnae ( 34 contactedthrough social media)



Almost all hadtakencomputettechin middleschool.

Suggestion$or additionalcoursesat TBS: Programing& coding,video making&

editing, Webdesign,Excel.

C. 84%thoughttheywerefairly to well- preparedn technologyat TBS.

D. Therewasamuchhigheruseof technologyin collegethanat highschool.

E. BlackBoardMoodle,andGooglewerethe mostcommontoolsusedfor communication
in college.

F. Theirrecommendation®r the mostbeneficialtechnologyto addto TBS:

Coding/programming,Moodle,anonlinesitefor assignment& gradesPiazzaasa

discussiorforum, AdobeCreativeCloud.

w >

Teachers( 32 HES, 57 TBS )

A. 84 % felt the ProfessionaDevelopmenbptionsmettheir needdairly well to completely.

75%useour IT stafffor support.

93%felt their needsveremetby ourIT staff

75%wereOK with howtheir computerdunctionedbut felt theywereolder.

51 % thoughttherewasnot anadequat&umberof computers.

Themostusedtechnologyin classwas: SmartBoard€ projectors Webbasedactivities

andiPads( alreadyonefor eachteacheiat HES).

. Themostrequestecdditionaltechnology:iPadsandlaptopcarts.

. ThemostrequestedPD: SmartBoardsiPads,IntegratingtechnologyGoogledrive,
Wikis, Moodle.

l.  99%of teacherdadinternetathome.

nmoow
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ResearchSummary

In orderto makeinformeddecisionspur committeereviewedmanyarticlesand
technologyplansfrom otherdistricts.We alsohadateamof teachergrom bothschools
makea sitevisit to the Shrewsburyiddle Schoolwhichis in year3 of their 1:World
Initiative. Ourc 0 mmi tresearetilmdingswerepostedonour GoogleDrive soall
membersadthe opportunityto reador edit themat schoolor at home.Theresearclwas
mostusefulasit notonly sharecavarietyofs ¢ h oooidinal Successeandmissteps
alongwith thoughtfulreflectionandadvice,but therewasdataindicatingsignificant
positiveresultsin severakritical areador studentsncludingincreaseegngagement,
supportegersonalizedearning,improvedoutcomesimprovedcollaborationand
increasednotivation. Theresearclalsooutlinedpositiveoutcomedor teachersuchas
accesso CommonCoreStateStandardslignedmaterialsandrelevantresearch,
expandedepertoireof instructionaltoolsandstudentiearningoptions.lt wasclearthata
stronginfrastructurepn goingteachemprofessionatievelopmentavailablestaffing
supportsandhome/schootommunicatiorwerecritical to success.

PlanningandlmplementatiorResources

1. https://..piktochart.com/output/815188 steps_pilo(Sudbury)

2. http://learninginsudbury.com/#esources/initiapilot-proposalreport/  (Sudbury)

3. https://drive.google.com/a/shrewsbury.k12.ma.us/#folders/0B26 pSeMIE1VZ0lk
QV830EtvMEK(Shrewsbury)

4. https://drive.google.com/file/d/0B26 pSeMIE1VUIVIWTRXbGw0ZmM/&llisp
=sharing(Shrewsbury)

5. eSchooNews http://www.eschoolnews.corhlere is why we absolutelyneed
ed-tech

6. edutopia www.edutopia org/blog 6 Things we Know for Sure with iPadsin
School

7. Edudemic www.edudemic.com/studenichoice/The Value of Student Choice
in ConnectedClassrooms



http://learninginsudbury.com/11-resources/initial-pilot-proposal-report/
http://www.eschoolnews.com/
http://www.edudemic.com/student-choice/
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TechnologyRecommendationkinked to CommonCore StateStandard

Recommended ltems

Wireless completion for 100%coverage

Common Core State Standards
Math

Guiding Principle 4: Equity-All students should have the benefit of
quality instructional materials, good libraries, and adequate
technoloay.

Common Core State Standards
ELA

Guiding Principle 3-An effective Englishlanguage arts and
literacy curriculum draws on informational texts and
multimedia in order to build academic vocabulary and
strona content knowledae.

mac Mini with OSXserver for data caching

Guiding Principle 3: Technology-...computers with appropriate
software, if properly used, contribute to arich learning
environment for developing and applying mathematical concepts.

Students use technology and digital media strategically
and capably.

LEASE)

iPadsfor TBSstaff (includes cases, 10 Apple TVS,apple care -

Guiding Principle 3: Technology-...computers with appropriate
software, if properly used, contribute to arich learning
environment for developing and applying mathematical concepts.

Guiding Principle 3-Aneffective Englishlanguage arts and
literacy curriculum draws on informational texts and
multimedia in order to build academic vocabulary and
strong content knowledge.

iPad air cart for TBSincludes cart & Machook

Standardsfor Mathematical Practice s Technology is an essential
tool to be used strategically.

Integration of Knowledge and Ideas: Evaluate the
advantagesand disadvantagesof usingdifferent mediums
to present a particular topic or idea.

Bromfield iPad apps

Technology is an essential tool to be used strategically.

Presentation of Knowledge and Ideas: Make strategic use
of digital media and visual displays of data to express
information and enhance understanding of presentations.

Smart responders classset for Englishdept.

Guiding Principle 6: Assessmentof student learning should take
many forms to inform instruction and learning.

Speakingand Listening Standards6 - 12: Make strategic
use of digital media in presentations to enhance
understanding of findings, reasoning, and evidence and to
add interest.

Smart respondersalphanumeric for science

Assessmentof student learning should take many forms to inform
instruction and learning.

Speakingand Listening Standards6 - 12: Make strategic
use of digital media in presentations to enhance
understanding of findings, reasoning, and evidence and to
add interest.

SmartBoardfor World Lang. Classroom

Guiding Principle 1: Learning : Math ideas should be explored in
waysthat stimulate curiousity, create enjoyment of math, and
develop depth of understanding.

Speakingand Listening Standards6 - 12: Make strategic
use of digital media in presentations to enhance
understanding of findings, reasoning, and evidence and to
add interest.

SmartBoardfor TBSMusic

Guiding Principle 1: Learning : Math ideas should be explored in
waysthat stimulate curiousity, create enjoyment of math, and
develop depth of understanding.

Speakingand Listening Standards6 - 12: Make strategic
use of digital media in presentations to enhance
understanding of findings, reasoning, and evidence and to
add interest.

laptop Music

Useappropriate tools strategically.

College and Career Readiness:Usetechnology , including
the Internet, to produce and publish writing and to
interact and collaborate with others.

Deskop Music SmartMusicStations (inlcudes Micsand foot
pedals)

Useappropriate tools strategically.

Presentation of Knowledge and Ideas: Make strategic use
of digital media and visual displays of data to express

information and enhance understanding of presentations.

Page 1 of 3
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TechnologyRecommendationkinked to CommonCore StateStandard

SmartMusicSoftware - Teacher

Guiding Principle 2: Teaching: An effective program is basedon a
carefully designedset of content standardsthat are clear and
specific, focused and articulated over time asa coherent
sequence.

Presentation of Knowledge and Ideas: Make strategic use
of digital media and visual displays of data to express
information and enhance understanding of presentations.

SmartMusicSoftware - Student

Ideas should be explored in waysthat stimulate curiousity, create
enjoyment and develop depth of understanding.

College and Career Readiness:Usetechnology , including
the Internet, to produce and publish writing and to
interact and collaborate with others.

Graphing Calculators and software - TBSmath

Useappropriate tools strategically.

Integration of Knowledge and Ideas: Integrate and
evaluate multiple sourcesof information presented in
diverse formats and media in order to addressa questions
or solve a problem.

1:World Device Pilot, Grade 5 (includes cases, 4 apple TVs, 1

instructional computer, and apple care) (LEASE)

Ideas should be explored in waysthat stimulate curiousity, create
enjoyment and develop depth of understanding.

Career and College Readiness:Students employ
technology thoughtfully to enhance their reading, writing,
speaking, listening, and language use.

1:World Device Pilot, Additional Grade Level
(includes cases, 4 apple TVs, 1 instructional computer, and
apple care) (LEASBbasedon YEARL pilot outcome)

Ideas should be explored in waysthat stimulate curiousity, create
enjoyment and develop depth of understanding. Equity: All
students should have a high quality program that prepares them
for college and career.

Career and College Readiness:Students employ
technology thoughtfully to enhance their reading, writing,
speaking, listening, and language use.

1:World Device Pilot, Additional Grade Level
(includes cases, 4 apple TVs, 1 instructional computer, and
apple care) (LEASEbasedon YEARL pilot outcome)

Ideas should be explored in waysthat stimulate curiousity, create
enjoyment and develop depth of understanding.Equity.

Career and College Readiness:Students employ
technology thoughtfully to enhance their reading, writing,
speaking, listening, and language use.

New iPadsfor Nurses,Librarian, Administration

Useappropriate tools strategically.

Integration of Knowledge and Ideas: Evaluate the
advantages and disadvantagesof using different mediums
to present a particular topic or idea.

Battery Packs

Useappropriate tools strategically.

Professional Development for teachers and adminsitrators.

Technology is an essential tool to be used strategically.ldeas
should be explored in ways that stimulate curiousity, create
enjoyment and develop depth of understanding.

Integration of Knowledge and Ideas: Integrate visual
information with other information in print and digital
texts.

Appsfor Piloting Groups

Conceptual Category: Modeling - Diagramsof various kinds,
spreadsheetsand other technology, and alegebra are powerful
tools for understanding and solving problems drawn from different
types of real-world situations.

Presentation of Knowledge and Ideas: Make strategic use
of digital media and visual displays of data to express
information and enhance understanding of presentations.

Projector for TBSLibrary and screen

Useappropriate tools strategically.

Presentation of Knowledge and Ideas: Make strategic use
of digital media and visual displays of data to express
information and enhance understanding of presentations.

Large screentvs

Guiding Principle 4: Equity-All students should have the benefit of
quality instructional materials, good libraries, and adequate
technology.

Presentation of Knowledge and Ideas: Include multimedia
components and visual displays in presentations to clarify
claims and findings and emphasize salient points.

Mimo pad - TBSmath

Useappropriate tools strategically.

Presentation of Knowledge and Ideas: Make strategic use
of digital media and visual displays of data to express
information and enhance understanding of presentations.

TTI 84 projector & CBmotion data collector

Conceptual Category: Modeling - Diagramsof various kinds,
spreadsheetsand other technology, and alegebra are powerful
tools for understanding and solving problems drawn from different
types of real-world situations.

Assessmenof student learning should take many forms to inform
instruction and learning.

Presentation of Knowledge and Ideas: Include multimedia
components and visual displays in presentations to clarify
claims and findings and emphasize salient points.

Page 2 of 3
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TechnologyRecommendationkinked to CommonCore StateStandard

Guiding Principal for Mathematics in Massachusetts

2014-2016

Guiding Prinicipal for Langauge Arts and Literacy
Programs in Massachusetts

Technology is an essential tool that should be used strategically in
mathematics education.

Technology enhancesthe mathematics curriculum in many ways.
Tools such as measuring instruments, manipulatives (such asbase
ten blocks and fraction pieces), scientific and graphing
calculators, and computers with appropriate software, if properly
used, contribute to arich learning environment for developing
and applying mathematical concepts.

Teachers and students should consider the available tools when
presenting or solving a problem. Students should be familiar with
tools appropriate for their grade level to be able to make sound
decisions about which of these tools would be helpful. (See
Standard for Mathematical Practice 5: Useappropriate tools
srategically.)

Technology enables students to communicate ideas within the
classroomor to search for information in external databasessuch
asthe Internet, animportant supplement to a school& internal
library resources. Technology can be especially helpful in assisting
students with special needsin regular and special classrooms, at
home, and in the community.

They use technology and digital media strategically and
capably.Studentsemploy technology thoughtfully to
enhance their reading, writing, speaking, listening, and
language use. They tailor their searchesonline to acquire
useful information efficiently, and they integrate what
they learn using technology with what they learn offline.
They are familiar with the strengths and limitations of
various technological tools and mediums and can select
and use those best suited to their communication goals.

Page 3 of 3
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Infastructure, Hardware, and Software to Support Identified Needs
Year 1 Year 2

Item & Description qty cost total cost total Acct Total Narrative

Infastructure Technology - District

Toobtain 100%coverage and to increase density needed based on proposed

Wireless 1 $30,492 $30,492 1:World
Provide data caching for iPads to reduce internet bandwidth during App
Mac mini w/ OS X server 1 $1,306 $1,306 updates and installations

$31,798

New Equipment - Technology District
New iPads for Nurses,Librarian, Administration 6 $598 $3,588

iPads for enhanced professional use

$3,588

New Equipment - Technology Bromfield

iPad Carts (LEASE)

staff iPads (70 with apple tv and cases)(LEASE)
Smart responders class set for English dept.

Smart responders alphanumeric for science
SmartBoard for World Lang. Classroom
SmartBoard for TBS Music

Laptop Music

Deskop- Music SmartMusic Stations (inlcudes Mics
and foot pedals)

$6,400 $19,200
$15,097 $15,097
$2,500 $2,500
$1,800 $1,800
$4,000 $8,000
$4,000 $4,000
$1,200 $1,200

w

Student assesment tools for instant feedback and data gathering
Interactive learning for World Language students

Interactive learning for Music students

Teacher station for SmartMusic and Finale software

I D N T R [N

N

$905 $1,810 Dedicated music stations for student intstrument/vocal practice

Used in AP Calculus, AP Statistics, Calculus, Algebra 1and 2, and many other
math classes

Allow more interactive instruction in the front lab of the library

TV'sfor viewing of educational videos

Graphing Calculators and software 30 $125 $3,750
Projector for TBS Library and screen $1,200 $1,200

$500 $2,000
$350 $350
$400 $400

Large screen tvs
Mimo pad - TBS math

Allow for interactive teaching and learning in math

[ I N

TTI 84 projector & CB motion data collector Allow for data_analysis and viewing using a T184 Calucator

$95,604

New Equipment - Technology Hildreth

1:World Device Pilot, Grade 5 (includes cases, 4
apple TVs, linstructional computer, and apple
care) (LEASE) 1 $23,306 $23,306 1| $23,306| $23,306

Learning tool to increase student's motivation, innovation, collaboration, and or

1:World Device Pilot, Grade TBD (includes cases, 4
apple TVs, linstructional computer, and apple
care) (LEASE)

1| $23,306| $23,306 Learning tool to increase student's motivation, innovation, collaboration, and or

$69,918

Computer Software - Instructional Bromfield
Apps for Bromfield Staff 1 $500 $500

Allow purchase of teaching apps for Bromfield iPads

Management of SmartMusic software allowing for assigment creation and
delivery to students, document and grade student progress, individualize
student learning

Student practice tool for woodwind, brass, percussion, string, and vocal
musicians. Provides self assement, instant feedback from software to focus
students on areas of improvement

SmartMusic Software - Teacher 1 $140 $140

SmartMusic Software - Student 2 $40 $80

$720

Computer Software - Instructional Hildreth

Allow purchase of teaching and learning apps for teachers and students of the

Apps for Piloting Groups 1 $400 $400 $1 $400 $400 1:World Pilot

$400

Misc Items/PD - District

Charging batteries to ensure continued instructional and learning use of iPads
during the day

25 student iPads per cart; used for mobile lab instruction and learning
$6,400| $19,200 environment.
1| $15,097] $15,097 Assigned to classroom teachers to be used professionally or for student use
Student assesment tools for instant feedback and data gathering

Battery Packs ‘ 10‘ $80‘ $800 10‘ 80‘ $800




PD Teacher

$5,000

$5,000

1

$5,000 $5,000

Provide continued Professional Developlment to faculty to enhance instruction
with technology

$11,600

Grand Total

$213,628

Year 3 TechnologyPurchases

While this techplan coverstwo years theleaseghatarebeingproposedarefor 3 years. It mayalsobe decidedthatif the
pilot programsaresuccessfulve will beginimplemenatiorof the 1:World for all gradelevels5-12.

The 3rd yearcostsareasfollows:

iPad Carts (LEASE)

$6,400

$19,200

staff iPads (70 with apple tv
and cases)(LEASE)

$15,097

$15,097

I:World Device Pilot, Grade
5 (includes cases, 4 apple
TVs, 1 instructional
computer, and apple care)
(LEASE)

$23,306

$23,306

1:World Device Pilot, Grade
TBD (includes cases, 4
apple TVs, 1 instructional
computer, and apple care)
(LEASE)

$23,306

$23,306

1:World Device
Implementation all grades
(LEASE)

$28,000

$168,000

Yr 3 total:

$248,909

This represents an annual cost in order to
maintain leases. Suggested funding sources:
1) $50,000 from Omni-Bus budget made
available due to no longer needed
replacements.

2) $200,000 from Omni-Bus budget and/or
outside funding sources.
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MASSACHUSETTS
CURRICULUM FRAMEWORK

FOR

MATHEMATICS

Page 10:

Guiding Principle 3: Technology

Technology is an essential tool that should be used strategically in mathematics education.
Technology enhances the mathematics curriculum in many ways. Tools such as measuring instruments,
manipulatives (such as base ten blocks and fraction pieces), scientific and graphing calculators, and
computers with appropriate software, if properly used, contribute to a rich learning environment for
developing and applying mathematical concepts. However, appropriate use of calculators is essential;
calculators should not be used as a replacement for basic understanding and skills. Elementary students
should learn how to perform the basic arithmetic operations independent of the use of a calculator.”
Although the use of a graphing calculator can help middle and secondary students to visualize properties
of functions and their graphs, graphing calculators should be used to enhance their understanding and
skills rather than replace them.

Teachers and students should consider the available tools when presenting or solving a problem.
Students should be familiar with tools appropriate for their grade level to be able to make sound decisions
about which of these tools would be helpful. (See Standard for Mathematical Practice 5: Use appropriate
tools strategically.)

Technology enables students to communicate ideas within the classroom or to search for information in
external databases such as the Internet, an important supplement to a school’s internal library resources.
Technology can be especially helpful in assisting students with special needs in regular and special
classrooms, at home, and in the community.

Technology changes the mathematics to be learned, as well as when and how it is learned. For example,
currently available technology provides a dynamic approach to such mathematical concepts as functions,
rates of change, geometry, and averages that was not possible in the past. Some mathematics becomes
more important because technology requires it, some becomes less important because technology
replaces it, and some becomes possible because technology allows it.

Guiding Principle 4: Equity
Page 11:

é

All students should have the benefit of quality instructional materials, good libraries, and adequate
technology. All students must have the opportunity to learn and meet the same high standards. In order to
meet the needs of the greatest range of students, mathematics programs should provide the necessary
intervention and support for those students who are below or above grade-level expectations. Practice
and enrichment should extend beyond the classroom. Tutorial sessions, mathematics clubs,

! National Center for Education Statistics, Pursuing Excellence: A Study of U.S. Fourth-Grade Mathematics and
Science Achievement in International Context. Accessed June 2000.



competitions, and apprenticeships are examples of mathematics activities that promote learning.
é

The Standards for Mathematical Practice
Page 16:

5.Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem.

These tools might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a
spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.

Proficient students are sufficiently familiar with tools appropriate for their grade or course to make

sound decisions about when each of these tools might be helpful, recognizing both the insight to be

gained and their limitations. For example, mathematically proficient high school students analyze

graphs of functions and solutions generated using a graphing calculator. They detect possible errors

by strategically using estimation and other mathematical knowledge. When making mathematical

models, they know that technology can enable them to visualize the results of varying assumptions,

explore consequences, and compare predictions with data. Mathematically proficient students at
various grade levels are able to identify relevant external mathematical resources, such as digital
content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Connecting the Standards for Mathematical Practice to the Standards for Mathematical Content

Page 17:

The Standards for Mathematical Content are a balanced combination of procedure and understanding.

Expectations that begin with the word i u n d e r aré atenagspecially good opportunities to connect the
practices to the content. Students who lack understanding of a topic may rely on procedures too heavily.

Without a flexible base from which to work, they may be less likely to consider analogous problems,
represent problems coherently, justify conclusions, apply the mathematics to practical situations, use

technology mindfully to work with the mathematics, explain the mathematics accurately to other students,

step back for an overview, or deviate from a known procedure to find a shortcut. In short, a lack of
understanding effectively prevents a student from engaging in the mathematical practices.

The Standards for
Mathematical Content

PRE-KINDERGARTENI GRADE 8

Page 67:

Grade 8

Expressions and Equations

8.EE

Work with radicals and integer exponents.

4. Perform operations with numbers expressed in scientific notation, including problems where both



decimal and scientific notation are used. Use scientific notation and choose units of appropriate
size for measurements of very large or very small quantities (e.g., use millimeters per year for
seafloor spreading). Interpret scientific notation that has been generated by technology.

The Standards for

Mathematical Content
HIGH ScHooOL: CONCEPTUAL CATEGORIES

Introduction
Numbers and Number Systems

Page 75:

é
Calculators, spreadsheets, and computer algebra systems can provide ways for students to become
better acquainted with these new number systems and their notation. They can be used to generate data
for numerical experiments, to help understand the workings of matrix, vector, and complex number
algebra, and to experiment with non-integer exponents.

é

Introduction

Expressions

Page 79:

é

A spreadsheet or a computer algebra system (CAS) can be used to experiment with algebraic
expressions, perform complicated algebraic manipulations, and understand how algebraic manipulations

behave.

Content Standards
Arithmetic with Polynomials and Rational Expressions _ A-APR

Page 82:

Rewriterational expressions.

ANy

6. Rewrite simple rational expressions in different forms; write X ;n the form q(X) + "y

b(x)’
where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of
b(x), using inspection, long division, or, for the more complicated examples, a computer algebra
system.

Reasoning with Equations and Inequalities A-REI




Page 83:
Solve systems of equations.

9. (+) Find the inverse of a matrix if it exists and use it to solve systems of linear equations (using
technology for matrices of dimension 3 3 3 or greater).

Represent and solve equations and inequalities graphically.
Page 84:

11. Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and
y = g(X) intersect are the solutions of the equation f(X) = g(x); find the solutions approximately,
e.g., using technology to graph the functions, make tables of values, or find successive
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute
value, exponential, and logarithmic functions.”' '

Conceptual Category: Functions

Page 85

e

Connections to Expressions, Equations, Modeling, and Coordinates

Determining an output value for a particular input involves evaluating an expression; finding inputs that
yield a given output involves solving an equation. Questions about when two functions have the same
value for the same input lead to equations, whose solutions can be visualized from the intersection of
their graphs. Because functions describe relationships between quantities, they are frequently used in
modeling. Sometimes functions are defined by a recursive process, which can be displayed effectively
using a spreadsheet or other technology.

Interpreting Functions _ F-IF

Page 87:

Analyze functions using different representations.

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple
cases and using technology for more complicated cases.'!

Building Functions _ F-BF

Page 88:

Build new functions from existing functions.
3. Identify the effect on the graph of replacing f(x) by f(X) + k, kf(x), f(kx), and f(x + k) for specific
values of k (both positive and negative); find the value of k given the graphs. Experiment with

cases and illustrate an explanation of the effects on the graph using technology. Include
recognizing even and odd functions from their graphs and algebraic expressions for them.

4T indicates Modeling standard.



Linear, Quadratic, and Exponential Models F-LE

Construct and compare linear, guadratic, and exponential models and solve problems.
Page 88:

4. For exponential models, express as a logarithm the solution to ab® = d where a, ¢, and d are
numbers and the base b is 2, 10, or e; evaluate the logarithm using technology.'’

Trigonometric Functions _ F-TF

Page 89:

Model periodic phenomena with trigonometric functions.

7. (+) Use inverse functions to solve trigonometric equations that arise in modeling contexts;
evaluate the solutions using technology, and interpret them in terms of the context.'!

CONCEPTUAL CATEGORY: Modeling [«]
Page 90:

Introduction

Modeling links classroom mathematics and statistics to everyday life, work, and decision-making.
Modeling is the process of choosing and using appropriate mathematics and statistics to analyze
empirical situations, to understand them better, and to improve decisions. Quantities and their
relationships in physical, economic, public policy, social, and everyday situations can be modeled using
mathematical and statistical methods. When making mathematical models, technology is valuable for
varying assumptions, exploring consequences, and comparing predictions with data.

é

In situations like these, the models devised depend on a number of factors: How precise an answer do
we want or need? W hat aspects of the situation do we most need to understand, control, or optimize?
What resources of time and tools do we have? The range of models that we can create and analyze is
also constrained by the limitations of our mathematical, statistical, and technical skills, and our ability to
recognize significant variables and relationships among them. Diagrams of various kinds, spreadsheets
and other technology, and algebra are powerful tools for understanding and solving problems drawn from
different types of real-world situations.

Page 91:

é
Graphing utilities, spreadsheets, computer algebra systems, and dynamic geometry software are
powerful tools that can be used to model purely mathematical phenomena (e.g., the behavior of
polynomials) as well as physical phenomena.

CONCEPTUAL CATEGORY: Geometry [G]
Page 92:

Introduction

An understanding of the attributes and relationships of geometric objects can be applied in diverse
contexts—interpreting a schematic drawing, estimating the amount of wood needed to frame a sloping
roof, rendering computer graphics, or designing a sewing pattern for the most efficient use of material.
é



CONCEPTUAL CATEGORY: Statistics and Probability [S]
Page 98:

Introduction

é
Technology plays an important role in statistics and probability by making it possible to generate plots,
regression functions, and correlation coefficients, and to simulate many possible outcomes in a short
amount of time.

Content Standards
Interpreting Categorical and Quantitative Data _ S-ID

Page 100:

Interpret linear models.
8. Compute (using technology) and interpret the correlation coefficient of a linear fit."!

The Standards for

Mathematical Content

HIGH SCHOOL:
MoDEL PATHWAYS AND MODEL COURSES

MODEL TRADITIONAL PATHWAY: Model Algebra |
Page 113:

Represent and solve equations and inequalities3 graphically.

11. Explain why the X-coordinates of the points where the graphs of the equations y = f(X) and
y = g(X) intersect are the solutions of the equation f(x) = g(X); find the solutions approximately,
e.g., using technology to graph the functions, make tables of values, or find successive
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute
value, exponential, and logarithmic functions. T 1

Page 114:
Analyze functions” using different representations.

®in Algebra I, functions are limited to linear, absolute value, and exponential functions for this cluster.



7. Graph functions expressed symbolically and show key features of the graph, by hand in simple
cases and using technology for more complicated cases. &l

Building Functions® _ F-BF

Build new functions from existing functions.

3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kX), and f(x + k) for specific
values of k (both positive and negative); find the value of k given the graphs. Experiment with
cases and illustrate an explanation of the effects on the graph using technology. Include
recognizing even and odd functions from their graphs and algebraic expressions for them.

Statistics and Probability
Interpreting Categorical and Quantitative Data _ S-ID

Page 115:

Summarize, represent, and interpret dataon asingle count or measurement variable.

4, Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate
population percentages. Recognize that there are data sets for which such a procedure is not
appropriate. Use calculators, spreadsheets, and tables to estimate areas under the normal

curve.T 77
Interpret linear models.
8. Compute (using technology) and interpret the correlation coefficient of a linear fit. T 1

MODEL TRADITIONAL PATHWAY: Model Algebra Il

Arithmetic with Polynomials and Rational Expressions _ A-APR

Page 126:

Rewriterational expressions.

AG. Rewrite simple rational expressions in different forms; write aw/b)? gn the form q(X) + Y b

where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of
b(x), using inspection, long division, or, for the more complicated examples, a computer algebra
system.

Reasoning with Equations and Inequalities _ A-REI

Page 126:
Represent and solve equations and inequalities graphically.

11. Explain why the X-coordinates of the points where the graphs of the equations y = f(x) and
y = g(X) intersect are the solutions of the equation f(x) = g(X); find the solutions approximately,
e.g., using technology to graph the functions, make tables of values, or find successive
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute
value, exponential, and logarithmic functions.l 1

Building Functions _ F-BF

Page 127:

*In Algebra I, only linear, exponential, quadratic, absolute value, step, and piecewise functions are included in this
cluster.

indicates Modeling standard.

® Functions are limited to linear, quadratic, and exponential in Algebra I.

" Introduce in Algebra I; expand in Algebra Il

51



Build new functions from existing functions.
3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kx), and f(x + K) for specific
values of k (both positive and negative); find the value of k given the graphs. Experiment with

cases and illustrate an explanation of the effects on the graph using technology. Include
recognizing even and odd functions from their graphs and algebraic expressions for them.

Linear, Quadratic, and Exponential Models F-LE

Page 127:
Construct and compare linear, guadratic, and exponential models and solve problems.

ct
4. For exponential models, express as a logarithm the solutionto ab  =d where a, ¢, and d are
numbers and the base b is 2, 10, or €; evaluate the logarithm using technology. T 1

MODEL INTEGRATED PATHWAY: Model Mathematics |

Reasoning with Equations and Inequalities _ A-REI

Page 133:

Represent and solve equations and inequalities graphically.®

11. Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and
y = g(X) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately,
e.g., using technology to graph the functions, make tables of values, or find successive
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute
value, exponential, and logarithmic functions.” '

Functions
Interpreting Functions _ F-IF

Page 133:
Analyze functions using different representations.10

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple
cases and using technology for more complicated cases.l 1
a. Graph linear and quadratic functions and show intercepts, maxima, and minima. 1 1
e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and
trigonometric functions, showing period, midline, and amplitude.T 1
Building Functions _ F-BF

Page 134:
Build new functions from existing functions.™

3. Identify the effect on the graph of replacing f(x) by f(X) + k, kf(x), f(kx), and f(x + k) for specific
values of k (both positive and negative); find the value of k given the graphs. Experiment with
cases and illustrate an explanation of the effects on the graph using technology. Include
recognizing even and odd functions from their graphs and algebraic expressions for them.

Statistics and Probability
Interpreting Categorical and Quantitative Data _ S-ID

Page 136:
Interpret linear models.

8. Compute (using technology) and interpret the correlation coefficient of a linear fit. T T

8 Limit Mathematics | to linear and exponential equations; learn as general principle to be expanded in
Mathematics Il and III.

indicates Modeling standard.

10 Limit Mathematics I to linear and exponential functions with integer domains.

™ Limit Mathematics I to linear and exponential functions; focus on vertical translations for exponential functions.

91



MODEL INTEGRATED PATHWAY: Model Mathematics Il

Functions
Interpreting Functions _ F-IF

Page 142:
Analyze functions using different representations.12

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple
cases and using technology for more complicated cases. 1 1
a. Graph linear and quadratic functions and show intercepts, maxima, and minima. 1 1
b. Graph square root, cube root, and piecewise-defined functions, including step functions and
absolute value functions. 1 1

Building Functions _ F-BF

Page 142:
Build new functions from existing functions.™

3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kX), and f(x + k) for specific
values of k (both positive and negative); find the value of k given the graphs. Experiment with
cases and illustrate an explanation of the effects on the graph using technology. Include
recognizing even and odd functions from their graphs and algebraic expressions for them.

Arithmetic with Polynomials and Rational Expressions _ A-APR

Page 151:
Rewriterational expressions.14

6 Rewrite simple rational expressions in different forms; write aw/b)f ;n the form q(X) + Y b0y’

where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of
b(x), using inspection, long division, or, for the more complicated examples, a computer algebra

system.
Reasoning with Equations and Inequalities _ A-REI
Page 151.:
Represent and solve equations and inequalities graphically.
11. Explain why the X-coordinates of the points where the graphs of the equations y = f(x) and

y = g(X) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately,
e.g., using technology to graph the functions, make tables of values, or find successive
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute
value, exponential, and logarithmic functions. |1

12 | imit Mathematics Il to linear, exponential, quadratic, piecewise-defined, and absolute value functions.
13 Expand to include quadratic and absolute value functions.
% Focus on linear and guadratic denominators.



Functions
Interpreting Functions _ F-IF

Page 152:
Analyze functions using different representations.15

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple

cases and using technology for more complicated cases. ‘i

b. Graph square root, cube root, and piecewise-defined functions, including step functions and
absolute value functions. 1 1

c. Graph polynomial functions, identifying zeros when suitable factorizations are available, and
showing end behavior. T 1

e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and

trigonometric functions, showing period, midline, and amplitude. «

Building Functions _ F-BF

Page 152:

Build new functions from existing functions.'’

3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kX), and f(x + k) for specific
values of k (both positive and negative); find the value of k given the graphs. Experiment with

cases and illustrate an explanation of the effects on the graph using technology. Include
recognizing even and odd functions from their graphs and algebraic expressions for them.

Linear, Quadratic, and Exponential Models F-LE
Page 152:

Construct and compare linear, quadratic, and exponential models and solve problems.18

4. For exponential models, express as a logarithm the solution to ab® =d where a, c, and d are

numbers and the base b is 2, 10, or e; evaluate the logarithm using technology. 1

Statistics and Probability

Interpreting Categorical and Quantitative Data _ S-ID
Page 153:

Summarize, represent, and interpret data on a single count or measurement variable.

4. Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate

population percentages. Recognize that there are data sets for which such a procedure is not
appropriate. Use calculators, spreadsheets, and tables to estimate areas under the normal
curve.i 1

15 Expand to include rational and radical functions; focus on using key features to guide selection of appropriate type
of function model.

1811 jndicates Modeling standard.

16(+) indicates standard beyond College and Career Ready.

1 Expand to include simple radical, rational, and exponential functions; emphasize common effect of each
transformation across function types.

18 Only include logarithms as solutions of exponential functions.



MODEL ADVANCED CoURSE: Model Precalculus

Algebra
Arithmetic with Polynomials and Rational Expressions _ A-APR

Page 158:
Rewriterational expressions.

6. Rewrite simple rational expressions in different forms; write olW/tni %n the form q(x) + "y b(x)

where a(x), b(x), g(x), and r(x) are polynomials with the degree of r(x) less than the degree of
b(x), using inspection, long division, or, for the more complicated examples, a computer algebra
system.

Reasoning with Equations and Inequalities _ A-REI

Page 158:
Solve systems of equations.

9. (+) Find the inverse of a matrix if it exists and use it to solve systems of linear equations (using
technology for matrices of dimension 3 3 3 or greater).

Functions
Interpreting Functions _ F-IF

Page 158:
Analyze functions using different representations.

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple
cases and using technology for more complicated cases. .
d. (+) Graph rational functions, identifying zeros and asymptotes when suitable factorizations
are available, and showing end behavior. T 1

Trigonometric Functions _ F-TF

Page 159:
Model periodic phenomenawith trigonometric functions.

7. (+) Use inverse functions to solve trigonometric equations that arise in modeling contexts;
evaluate the solutions using technology, and interpret them in terms of the context. | |

MODEL ADVANCED COURSE:
Model Advanced Quantitative Reasoning

Algebra

Reasoning with Equations and Inequalities _ A-REI

Page 163:
Solve systems of equations.

9. (+) Find the inverse of a matrix if it exists and use it to solve systems of linear equations (using
technology for matrices of dimension 3 3 3 or greater).

Y1 indicates Modeling standard.



Functions
Trigonometric Functions _ F-TF

Page 164:
Model periodic phenomenawith trigonometric functions.

7. (+) Use inverse functions to solve trigonometric equations that arise in modeling contexts;
evaluate the solutions using technology, and interpret them in terms of the context. | |

APPLICATION OF

CoMMON CORE STATE STANDARDS FOR
English Language Learners

and

Students with Disabilities

Application to Students with Disabilities

Page 171:

e
Promoting a culture of high expectations for all students is a fundamental goal of the Common Core State
Standards. In order to participate with success in the general curriculum, students with disabilities, as
appropriate, may be provided additional supports and services, such as:

0 Instructional supports for learning based on the principles of Universal Design for Learning (UDL),2°'|'
which foster student engagement by presenting information in multiple ways and allowing for diverse
avenues of action and expression.

0 Instructional accommodations (Thompson, Morse, Sharpe & Hall, 2005) i changes in materials or
procedures which do not change the standards but allow students to learn within the framewaork of the
Common Core.

0 Assistive technology devices and services to ensure access to the general education curriculum and
the Common Core State Standards.

2 UDL is defined as fi acientifically valid framework for guiding educational practice that (a) provides flexibility in the
ways information is presented, in the ways students respond or demonstrate knowledge and skills, and in the ways
students are engaged; and (b) reduces barriers in instruction, provides appropriate accommodations, supports, and
changes, and maintains high achievement expectations for all students including students with disabilities and
students who are limited Englishp r o f i loyiHighet Egucation Opportunity Act (PL 1107 135).



MASSACHUSETTS
CURRICULUM FRAMEWORK

FOR

ENGLISH LANGUAGE ARTS AND
LITERACY

Introduction
Page 3:

The Literate Person of the Twenty-First Century

As a natural outgrowth of meeting the charge to define college and career readiness, the standards also
lay out a vision of what it means to be a literate person in this century. Indeed, the skills and
understandings students are expected to demonstrate have wide applicability outside the classroom or
workplace. Students who meet the standards readily undertake the close, attentive reading that is at the
heart of understanding and enjoying complex works of literature. They habitually perform the critical
reading necessary to pick carefully through the staggering amount of information available today in print
anddi gi tallyé

Guiding Principles for English Language Arts and Literacy Programs
in Massachusetts
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Guiding Principle 3

An effective English language arts and literacy curriculum draws on informational texts and
multimedia in order to build academic vocabulary and strong content knowledge.

In all of their classes, including history/social science, science and technology/engineering, arts,
comprehensive health, foreign language, and vocational and technical subjects, students should
encounter many examples of informational and media texts aligned to the grade or course curriculum.
This kind of reading, listening, and viewing is the key to building a rich academic vocabulary and
increasing knowledge about the world. Each kind of print or media text has its unique characteristics, and
proficient students apply the critical techniques learned in the study of exposition to the evaluation of
multimedia, television, radio, film/video, and websites. School librarians play a key role in finding books
and other mediato matchs t u d dntetests) and in suggesting further resources in public libraries.

Students Who are College and Career Ready



































































































































































































































































































































































































































































































