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MINUTES OF THE
STATE BOARD OF EDUCATION MEETING

Atlanta, Georgia January 14-15, 2015
Ms. Helen Odom Rice, Chairperson Mr. Richard Woods, Superintendent
On January 14, 2015, the State Board of Education assembled to consider its committee work, conduct

its public hearings, and take action on official business.

Roll Call — Committee of the Whole
January 14, 2015

Ms. Helen Rice, Chair Mr. Kevin Boyd Dr. Mary Sue Murray
Ms. Lisa Kinnemore Mr. Brian Burdette Mr. Larry Winter

Mr. Mike Royal Mr. Mike Long

Ms. Barbara Hampton Mr. Scott Johnson

On January 14, 2015, at 1:00 p.m., by motion of Mr. Kevin Boyd and a second by Ms. Lisa
Kinnemore, a unanimous affirmative vote was given to enter into Executive Session for the purpose of
discussing waivers, appeals, legal and personnel matters.

At 2:30 p.m., the Budget Committee, District Flexibility and Charter Schools Committee, and Rules
and Policy Committee met to consider State Board items to be presented to the Committee of the
Whole.

At 4:00 p.m., the Operations Committee met to consider items for the January 15, 2015, State Board of
Education meeting agenda.

Roll Call — State Board meeting
January 15, 2015

Ms. Helen Rice, Chair Mr. Kevin Boyd Dr. Mary Sue Murray
Ms. Lisa Kinnemore Mr. Brian Burdette Mr. Larry Winter
Mr. Mike Royal Mr. Mike Long

Ms. Barbara Hampton Mr. Scott Johnson

At 8:05 a.m., on January 15, 2015, Chair Helen Rice called the meeting to order.

At 8:10 a.m., by motion of Mr. Mike Royal, seconded by Mr. Kevin Boyd, a unanimous affirmative
vote was given to adjourn from Executive Session.



Inspiration Pledge of Allegiance

Mr. Larry Winter provided the inspiration speaking on the importance of parent and family involvement
in Georgia’s schools and communities. He then led the Pledge of Allegiance.

Guest Recognition

Chair Rice recognized Mr. James Puckett from GSBA and Dr .Thomas R. Koballa, Jr., Dean of the
School of Education, Georgia Southern University. She then introduced Superintendent Richard Woods
and welcomed him to his first official State Board meeting as Georgia’s School Superintendent.

Superintendent’s Report

Superintendent Woods acknowledged the State Board members and spoke on the importance of
effective communication with stakeholders, working together, and parent and family engagement.

Chair’s Report

The State Board of Education received the following report from Chair Rice:

1. Teacher Education and Preparedness. Dr. Thomas J. Koballa, Jr., Dean of Education at
Georgia Southern University was invited by Board Member Mike Royal to speak on teacher
preparedness.

2. Computer Science courses. Dr. Martha Reichrath gave an update on the computer science
course options.

3. Social Studies Curriculum Resources — Ms. Shaun Owen announced that the social studies
curriculum resources posted for public comment will now be posted for teachers at
GeorgiaStandards.org

4. GPEE Political Forum — Mr. Royal attended the GPEE conference and participated in a panel

discussion on the Common Core Georgia Performance Standards.
5. State Schools — Chair Rice acknowledged Mr. Larry Winter for being a champion supporter
of our State Schools.

ACTION ITEMS

(Please note that the items in their entirety, with backup material and attachments 1-5, can be found
on the State Board of Education’s e-Board website, January 15, 2015, State Board meeting.)

AGENDA

By motion of Mr. Kevin Boyd and a second by Ms. Lisa Kinnemore, a unanimous affirmative vote
was made to approve the agenda for the January 15, 2015, State Board meeting.



CONSENT AGENDA

By motion of Mr. Kevin Boyd and a second by Mr. Scott Johnson, a unanimous affirmative vote was
made to approve the Consent Agenda for the January 15, 2015, State Board meeting.

1.

7.

CI - Grant Amendment - FY15 Special Education Allocation Amendment #1 - Adjustment
to Charter School Allocations of Federal Funds for a New Charter School and those with

Significant Enroliment Expansion. The State Board of Education authorized the State School
Superintendent to amend the grant with selected LEA charters for a cost not to exceed
$142,953.00 in Federal Funds for the purpose of adjusting their grants due to a new charter school
and others with significant expansion in enrollment in accordance with the Individuals with
Disabilities Education Act (IDEA) regulations. (Appendix 6)

FBO - $50,000.01 - $250.000 Recurring Contracts List for January, 2015. The State

Board of Education authorized the State School Superintendent to enter into contracts with
the vendors specified in the Attachment entitled "$50,000.01 - $250,000 Recurring Contracts
(January, 2015)" at a cost not to exceed the amounts provided in Appendix 7. (Appendix 7)

AA — Contract Amendment - Race to the Top Technical Assistance for the
Implementation of the Georgia Student Growth Model. The State Board of Education

authorized the State School Superintendent to extend the existing contract, at no additional
cost, with the National Center for the Improvement of Educational Assessment (NCIEA) to
June 30, 2015.

GC - Contract - Smokey Powell Investment Fund. The State Board of Education
authorized the Chair of the State Board to execute the contract with the Georgia Foundation

for Public Education (GFPE) and transfer an amount, not to exceed $4,000,000.00 of
Smokey Powell Trust Funds to the GFPE for investment purposes.

S1- State Board Rule - 160-3-3-.04 PROFESSIONAL LEARNING (Repeal). The State

Board of Education authorized the State School Superintendent to initiate rulemaking
procedures in accordance with the Georgia Administrative Procedure Act so as to repeal
State Board of Education Rule 160-3-3-.04 Professional Learning,

SI- State Board Rule - 160-3-3-.04 PROFESSIONAL LEARNING (Initiation). The
State Board of Education authorized the State School Superintendent to initiate rulemaking
procedures in accordance with the Georgia Administrative Procedure Act so as to create
State Board of Education Rule 160-3-3-.04 Professional Learning. (Appendix 8)

EAP- State Board Rule - Rule 160-5-1-.33 Investing in Educational Excellence (IE2):
Local Education Agency (LEA) Contracts for Flexibility and Accountability to

Improve Student Achievement (Initiation - Repeal). The State Board of Education

postponed the initiation rulemaking procedures in accordance with the Georgia

Administrative Procedure Act so as to repeal State Board of Education Rule 160-5-1-.33
Investing in Educational Excellence (IE2): Local Education Agency (LEA) Contracts for
Flexibility and Accountability to Improve Student Achievement until February 19, 2015.




8. EAP- State Board Rule - Rule 160-5-1-.33 Investing in Educational Excellence (IE2)
and Status Quo School Systems (Initiation). The State Board of Education postponed the

initiation of rulemaking procedures in accordance with the Georgia Administrative
Procedure Act so as to create State Board of Education Rule 160-5-1-.33 Investing in
Educational Excellence (IE2) and Status Quo School Systems until February 19, 2015.

9. CI - State Board Rule - 160-4-3-.13 YOUTH APPRENTICESHIP PROGRAMS
(Initiation). The State Board of Education authorized the State School Superintendent to
initiate rulemaking procedures in accordance with the Georgia Administrative Procedure Act
so as to amend State Board of Education Rule 160-4-3-.13 YOUTH APPRENTICESHIP
PROGRAMS. (Appendix 9)

10. CI - Curriculum - High School Mathematics Course Options (Approval to Post). The

State Board of Education granted permission for the posting of the Georgia Performance
Standards for Foundations of Algebra, Algebra I, and Geometry courses for public review
and comment. (Appendix 10)

11. EAP — State Board Rule 160-5-1-.08 — Class Size Waiver — Atlanta Public Schools. The
State Board of Education granted a waiver of the class size requirements as set forth in State
Board of Education Rule 160-5-1-.08 Class Size for Atlanta Public Schools as requested in
the locally adopted board resolution for the 2015-2016 school year. (Appendix 11)

12. AA - Student Assessment — DeKalb County School District Waiver. The State Board of
Education (SBOE) approved a waiver of Rule 160-3-1-.07 TESTING PROGRAMS-

STUDENT ASSESSMENT section (4)(f) for DeKalb County as requested and specified in
the DeKalb County Board of Education resolution that accompanies this item.

13. State Board Meeting Minutes - December 2014. The State Board of Education approved
the minutes of the December 11, 2014 State Board meeting.

14. Executive Session Minutes - December 2014. The State Board of Education approved the
December 11, 2014 Executive Session minutes.

15. Personnel. The State Board of Education approved the January 2015 Personnel Report as
presented.

16. Case Number 2015-09. S.K. v. Houston County Board of Education. The State Board of

Education sustained the decisions of the local Board.

17. Case Number 2015-10. F.S. v. Griffin-Spalding County Board of Education. The State Board
of Education sustained the decisions of the local Board.

18. Case Number 2015-11. Tangela Hillman v. Walton County Board of Education. The State
Board of Education sustained the decisions of the local Board.

19. EAP - Individual Student Waiver - Case #15-0892. The State Board of Education (SBOE)
approved case number 15-0892 requesting a waiver of prior year public school attendance
requirement based on specific medical needs to gain eligibility to the Georgia Special Needs
Scholarship Program.




20. Waiver and Reconsideration Regquests. The State Board of Education approved or denied the
waiver requests of the Georgia High School Graduation Tests (GHSGT) or the Georgia High
School Writing Test (GHSWT) for the following cases:

Waiver requests of the Georgia High School Graduation Tests (GHSGT) for English
Language Arts. Made the following decisions on the waiver requests of the Georgia High School

Graduation Tests (GHSGT) for English Language Arts for the students listed below:

Case Number | SBOE Decision Type of Waiver
15-0526 E Deny Disability

15-0613 E Deny Disability

15-0625 Approve Disability

15-0631 Deny Hardship

15-0634 E Approve Hardship

15-0640 E Deny Disability

15-0654 E Deny Hardship

15-0673 E Deny Hardship and Disability
15-0696 E Deny Hardship

15-0701 E Deny Hardship and Disability
15-0717 E Deny Disability

15-0718 E Approve Disability

15-0724 E Deny Hardship

15-0746 E Deny Hardship and Disability
15-0753 E Deny Disability

15-0776 E Approve Disability

15-0778 E Approve Haurdship

15-0780 E Approve Hardship

15-0805 E Deny Hardship and Disability
15-0825 E Deny Hardship

15-0831 Approve Hardship

15-0840 E Approve Disability

15-0958 Approve Disability

Waiver requests of the Georgia High School Graduation Tests (GHSGT) for Mathematics. Made the

following decisions on the waiver requests of the Georgia High School Graduation Tests (GHSGT) for
Mathematics for the students listed below:

Case Number SBOE Decision Type of Waiver
15-0198 M Deny Hardship and Disability
15-0376 M Deny Hardship
15-0479 M Deny Hardship
15-0501 Approve Hardship
15-0511 M Deny Hardship
15-0518 M Deny Hardship and Disability
15-0519 Deny Hardship and Disability
15-0520 M Deny Disability
15-0526 M Deny Disability




Case Number SBOE Decision Type of Waiver
15-0537 Approve Disability

15-0557 M Deny Hardship and Disability
15-0565 M Deny Hardship and Disability
15-0566 M Approve Hardship and Disability
15-0576 M Deny Disability

15-0592 Approve Hardship and Disability
15-0601 Approve Disability

15-0613 M Deny Disability

15-0618 Deny Disability

15-0628 Approve Hardship

15-0629 M Approve Disability

15-0630 Approve Disability

15-0632 Approve Hardship

15-0633 Approve Hardship

15-0637 M Approve Hardship and Disability
15-0638 M Deny Hardship and Disability
15-0640 M Deny Disability

15-0645 Approve Hardship and Disability
15-0648 Approve Hardship

15-0654 M Deny Hardship

15-0657 Deny Hardship

15-0659 M Approve Disability

15-0660 M Deny Disability

15-0662 Deny Hardship and Disability
15-0668 M Approve Disability

15-0670 Deny Hardship and Disability
15-0671 Deny Hardship and Disability
15-0673 M Deny Hardship and Disability
15-0674 Deny Hardship

15-0679 M Approve Hardship

15-0680 Approve Hardship

15-0687 Approve Hardship

15-0689 Approve Hardship

15-0690 M Deny Hardship and Disability
15-0693 Approve Hardship

15-0695 M Deny Hardship

15-0696 M Deny Hardship

15-0697 Approve Hardship

15-0699 Approve Disability

15-0701 M Deny Hardship and Disability
15-0702 Deny Hardship

15-0704 Approve Hardship

15-0706 Deny Hardship and Disability
15-0708 Approve Hardship

15-0709 Approve Hardship

15-0717 M Deny Disability




Case Number SBOE Decision Type of Waiver
150718 M Deny Disability

15-0719 Approve Disability

15-0720 Deny Disability

15-0722 M Deny Hardship

15-0723 M Deny Hardship

15-0728 Deny Hardship

15-0730 Deny Hardship and Disability
15-0731 Approve Disability

15-0732 Approve Hardship

15-0733 Approve Hardship

15-0734 M Approve Hardship

15-0743 Approve Hardship and Disability
150753 M Deny Disability

15-0758 M Deny Disability

15-0760 Approve Hardship

15-0762 Approve Hardship and Disability
15-0763 Deny Disability

15-0772 Deny Hardship

15-0774 Approve Disability

15-0775 M Deny Hardship

15-0776 M Deny Disability

15-07718 M Deny Hardship

15-0783 Deny Hardship

15-0794 Deny Hardship

15-0804 Approve Hardship

15-08053 M Deny Hardship and Disability
15-0806 Approve Hardship

15-0816 Approve Hardship

15-0823 Approve Hardship

15-0825 M Deny Hardship

15-0827 Approve Hardship

15-0832 Approve Hardship

15-0835 Deny Hardship

15-0840 M Approve Disability

15-0845 Deny Disability

15-0902 Approve Hardship

Waiver requests of the Georgia High School Graduation Tests (GHSGT) for Science. Made the

following decisions on the waiver requests of the Georgia High School Graduation Tests (GHSGT) for
Science for the students listed below:

Case Number SBOE Decision Type of Waiver
15-0198 SC Approve Hardship and Disability
15-0479 8C Deny Hardship
15-0554 SC Approve Hardship and Disability
15-0562 8C Deny Hardship
15-0583 Approve Hardship




Case Number SBOE Decision Type of Waiver
15-0608 Approve Disability

15-0636 SC Deny Hardship

15-0641 Approve Hardship and Disability
15-0652 SC Deny Hardship

15-0654 SC Deny Hardship

15-0668 SC Approve Disability

15-0673 SC Approve Hardship and Disability
15-0678 Approve Hardship

15-0690 SC Deny Hardship and Disability
15-0715 SC Deny Hardship

15-0717 8C Deny Disability

15-0721 SC Approve Hardship

15-0723 SC Deny Hardship

15-0724 SC Deny Hardship

15-0736 SC Approve Hardship

15-0750 Approve Hardship

15-0753 SC Deny Disability

15-0758 SC Deny Disability

15-0780 SC Approve Hardship

15-0793 5C Deny Hardship

15-0801 Deny Hardship

15-0803 Approve Hardship

15-0805 SC Deny Hardship and Disability
15-0810 Approve Hardship

15-0824 Approve Hardship

15-0825 SC Deny Hardship

15-0999 SC Approve Hardship

Waiver requests of the Georgia High School Graduation Tests (GHSGT) for Social Studies. Made the

following decisions on the waiver requests of the Georgia High School Graduation Tests (GHSGT) for
Social Studies for the students listed below:

Case Number SBOE Decision Type of Waiver
15-0307 Deny Disability

15-0376 SS Deny Hardship

15-0479 S8 Deny Hardship

15-0511 S8 Deny Hardship

15-0520 S§ Deny Disability

15-0526 88 Deny Disability

15-0548 Approve Disability

15-0554 8§ Approve Hardship and Disability
15-0557 88 Deny Hardship and Disability
15-0562 S8 Deny Hardship

15-0566 SS Deny Hardship and Disability
15-0576 8§ Approve Disability

15-0578 Approve Hardship and Disability
15-0594 Approve Disability




Case Number SBOE Decision Type of Waiver
15-0613 88 Approve Disability

15-0619 Deny Disability

15-0620 Deny Disability

15-0636 S8 Approve Hardship

15-0637 SS Deny Hardship and Disability
15-0638 SS Deny Hardship and Disability
15-0640 SS Deny Disability

15-0647 Approve Hardship

15-0651 8§ Approve Hardship

15-0653 Deny Hardship

15-0655 Approve Disability

15-0656 Deny Disability

15-0658 Deny Disability

15-0659 §§ Deny Disability

15-0660 SS Deny Disability

15-0664 SS Approve Hardship

15-0672 Deny Hardship

15-0673 5SS Deny Hardship and Disability
15-0676 Deny Disability

15-0679 S8 Approve Hardship

15-0681 Approve Hardship

15-0682 Approve Hardship

15-0684 Deny Hardship

15-0692 Approve Hardship

15-0695 8§ Approve Hardship

15-0696 §S Deny Hardship

15-0698 Deny Disability

15-0700 Approve Disability

15-0701 S§ Deny Hardship and Disability
15-0710 Deny Hardship and Disability
15-0717 SS Deny Disability

15-0718 8§ Deny Disability

15-0721 S8 Approve Hardship

15-0722 SS Deny Hardship

15-0724 8§ Approve Hardship

15-0725 Deny Hardship

15-0735 Approve Hardship

15-0736 §8 Approve Hardship

15-0738 Approve Hardship

15-0741 Deny Hardship

15-0742 Deny Hardship

15-0746 S5 Deny Hardship and Disability
15-0751 Deny Hardship

15-0753 8§ Deny Disability

15-0754 58 Approve Hardship

15-0758 8§ Deny Disability




Case Number SBOE Decision Type of Waiver
15-0761 Deny Hardship

15-0767 Approve Disability

15-0768 Approve Hardship

15-0771 Deny Hardship

15-0775 8§ Deny Hardship

15-0779 Deny Hardship

15-0780 SS Approve Hardship

15-0781 Approve Hardship

15-0786 Deny Hardship

15-0788 Deny Hardship

15-0793 S8 Approve Hardship

15-0805 SS Deny Hardship and Disability
15-0809 S8 Deny Hardship and Disability
15-0813 Deny Hardship

15-0825 §§ Deny Hardship

15-0840 S§ Approve Disability

15-0967 Approve Hardship

15-1075 Approve Hardship

Waiver requests of the Georgia High School Writing Tests (GHSWT). Made the following decisions

on the waiver requests of the Georgia High School Writing Tests (GHSWT) for the students listed below:

Case Number | Recommendation Type of Waiver
15-0518 W Approve Hardship and Disability
15-0526 W Deny Disability
15-0582 W Approve Disability
15-0640 W Deny Disability
15-0651 W Deny Hardship
15-0717 W Approve Disability
150724 W Deny Hardship
15-0787 Approve Hardship
15-0825 W Deny Hardship
15-0830 Deny Hardship
15-0840 W Approve Disability

Waiver Reconsideration Requests of the Georgia High School Graduation Tests (GHSGT) and/or the

Georgia High School Writing Test (GHSWT). Made the following decisions on the reconsidered
waiver requests of the Georgia High School Graduation Tests (GHSGT) and/or the Georgia High School

Writing Test (GHSWT) for the students listed below:

Case Number SBOE Decision Type of Waiver Subject
15-0238 S§ Deny Hardship Social Studies
15-0547 Approve Disability Mathematics
15-0558 Approve Disability Mathematics
15-0591 Approve Disability Mathematics
15-0617 Deny Hardship Writing
15-0621 Deny Hardship Social Studies
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Case Number SBOE Decision Type of Waiver Subject
15-0624 Approve Hardship and Disability Mathematics
15-0626 Approve Hardship and Disability English/Language Arts
15-0635 Deny Hardship Mathematics
15-0686 Deny Hardship and Disability Mathematics
15-0688 Approve Hardship Mathematics
15-0703 Deny Hardship Mathematics
15-0711 Approve Disability Mathematics
150713 Approve Hardship Mathematics
15-0714 M Deny Disability Mathematics
15-0714 85 Deny Disability Social Studies
15-0716 Approve Hardship and Disability Mathematics
15-0739 Approve Hardship Mathematics
15-0755 Deny Hardship and Disability Mathematics
15-0756 M Deny Hardship and Disability Mathematics
15-0756 8§ Approve Hardship and Disability Social Studies
15-0757 Deny Disability Mathematics
15-0764 Approve Disability Social Studies
15-0766 Approve Hardship and Disability Mathematics
15-0769 M Approve Disability Mathematics
15-0769 S8 Deny Disability Social Studies
15-0770 Approve Disability Mathematics
15-0773 Deny Hardship Mathematics
15-0784 Approve Hardship and Disability Mathematics
15-0785 M Deny Disability Mathematics
15-0785 W Deny Disability Writing
15-0821 Approve Hardship and Disability Mathematics
15-0829 Approve Disability Social Studies

21. Variance Requests of the Georgia High School Graduation Tests or the Georgia High School
Writing Test. The State Board of Education approved the request for a variance of the identified

portions(s) of the Georgia High School Graduation Tests or the Georgia High School Writing Test

for the following cases:
Social Studies: N/A
Science: N/A
Mathematics: N/A
Writing: N/A

English/Language Arts;: N/A



EXECUTIVE SESSION ACTION

1. Waivers. To remain consistent with the State Board of Education’s waiver voting practice,
Dr. Murray made the motion to approve all student waivers and Mr. Mike Long made the
second to approve all waivers in order to expedite the process.

Made the following decisions on the waiver requests of the Georgia High School Graduation Tests
(GHSGT) for English Language Arts for the students listed below:

Case Number Type of Waiver Yes/No Vote Pass/Fail
15-0383 E Hardship 5/1 Pass
15-0397 E Hardship 5/5 Fail
15-0433 E Hardship and Disability 113 Pass
15-0809 E Hardship and Disability 10/0 Pass

Made the following decisions on the waiver requests of the Georgia High School Graduation Tests
(GHSGT) for Mathematics for the students listed below:

Case Number Type of Waiver Yes/No Vote Pass/Fail
15-0398 Hardship 7/3 Pass
15-0433 M Hardship and Disability /3 Pass
15-0541 Disability 82 Pass
15-0546 Disability 8/2 Pass
15-0582 M Disability 8/2 Pass
15-0634 M Hardship 713 Pass
15-0643 Hardship and Disability 10/0 Pass
15-0652 M Hardship 9/1 Pass
15-0664 M Hardship 9/1 Pass
15-0745 M Hardship o/t Pass
15-0793 M Hardship 8/2 Pass
15-0828 Hardship 6/4 Pass

Made the following decisions on the waiver requests of the Georgia High School Graduation Tests
(GHSGT) for Science for the students listed below:

Case Number Type of Waiver Yes/No Vote Pass/Fail
15-0383 §C Hardship 9/1 Pass
15-0452 SC Hardship and Disability 6/4 Pass
15-0513 Hardship 9/1 Pass
15-0534 Hardship 10/0 Pass
15-0640 SC Disability 812 Pass
15-0651 SC Hardship 9/1 Pass
15-0679 SC Hardship 812 Pass
15-0685 Hardship 9/1 Pass
15-0691 Hardship 10/0 Pass
15-0734 SC Hardship 812 Pass
15-0744 Hardship 812 Pass




Case Number Type of Waiver Yes/No Vote Pass/Fail
15-0754 SC Hardship 10/0 Pass
15-0822 Hardship 9/1 Pass

Made the following decisions on the waiver requests of the Georgia High School Graduation Tests
(GHSGT) for Social Studies for the students listed below:

Case Number Type of Waiver Yes/No Vote Pass/Fail
15-0198 S§ Hardship and Disability 10/0 Pass
15-0383 §§ Hardship 9/1 Pass
15-0397 §S Hardship 416 Fail
15-0452 8§ Hardship and Disability 10/0 Pass
15-0565 SS Hardship and Disability 10/0 Pass
15-0581 Disability 10/0 Pass
15-0629 8§ Disability 82 Pass
15-0649 Hardship 571 Pass
15-0669 Hardship 82 Pass
15-0715 S§ Hardship 9/1 Pass
15-0737 Hardship 10/0 Pass
15-0745 SS Hardship 9/1 Pass
15-0749 Hardship 8/2 Pass
15-0999 SS Hardship 8/2 Pass

Made the following decisions on the waiver requests of the Georgia High School Writing Tests

(GHSWT) for Writing for the students listed below:

Case Number Type of Waiver Yes/No Vote Pass/Fail
15-0652 W Hardship 7/3 Pass
15-0791 Hardship 8/2 Pass
15-0805 W Hardship and Disability 7/3 Pass

Made the following decisions on the reconsidered waiver requests of the Georgia High School
Graduation Tests (GHSGT) or the Georgia High School Writing Test (GHSWT) for the students

listed below:

Case Number Type of Waiver Subject Yes/No Vote Pass/Fail
15-0238 E Hardship English/Language Arts 82 Pass
15-0623 Hardship Social Studies 16/0 Pass
15-0729 Hardship Science 10/0 Pass
15-1000 Hardship and Bisability | Social Studies 10/0 Pass
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1.

POLICY AND RULES COMMITTEE

CI - Curriculum - English Language Arts and Mathematics Standards (Adoption).

Superintendent Richard Woods recommended that the State Board of Education adopt the revised
Common Core Georgia Performance Standards (CCGPS) for English Language Arts and
Mathematics. Following much discussion, motion was made by Mr. Scott Johnson and seconded
by Dr. Mary Sue Murray, and the recommendation was unanimously adopted by those present by
a 10/0 vote. (Appendix 12)

COMMITTEE MINUTES

The minutes of the Budget Committee, Rules Committee, District Flexibility and Charter Schools
Committee, Operations Committee, and Executive Session meetings are located in the Appendices
as 1-5.

ADJOURNMENT

At 10:30 a.m., by motion of Mr. Scott Johnson and a second by Mr. Mike Long, a unanimous
affirmative vote was given to adjourn the State Board meeting.

The next meeting of the State Board of Education is scheduled for Thursday, February 19, at 10:00
a.m.

Respectfully submitted by:

Debbie Caputo
Recording Secretary
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Appendix 1

STATE BOARD BUDGET COMMITTEE MEETING
GEORGIA DEPARTMENT OF EDUCATION
January 14, 2014- 2:30p.m

Attending: Barbara Hampton (chair), Mike Royal, Larry Winter

Action Items

1. CI-Grant Amendment — FY15 Special Education Allocation Amendment #1 —
Adjustment to Charter School Allocations of Federal Funds for a New Charter School and
those with Significant Enrollment Expansion

e Debbie Gay presented
2. FBO - $50,000.01 - $250,000 Recurring Contracts List for January, 2015

e Reggie Lampkin Presented
3. AA- Contract Amendment - Race to the Top Technical Assistance for the

Implementation of the Georgia Student Growth Model
¢ Allison Timberlake
4. GC - Contract — Smokey Powell Investment fund
o Jennifer Hackemeyer Presented — agreed to change amount not to exceed 4
million.
* New language added to “disperse funds to the Department” instead of annual
funds.
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STATE BOARD
DISTRICT FLEXIBILITY AND CHARTER SCHOOLS COMMITTEE
MEETING

January 14, 2015 e 2:30 P.M.

Minutes

. The meeting was called to order by Mr. Burdette at 2:32 p.M.

. State Board of Education District Flexibility and Charter Schools Committee Chair Brian

Burdette and members Scott Johnson, Lisa Kinnemore, and Kevin Boyd were present.

. Georgia Department of Education staff present included Associate Superintendent for
Policy, Charter Schools, District Flexibility, and Governmental Affairs Louis Erste and
Associate Superintendent for School Improvement Barbara Lunsford, who joined the
meeting in progress after her part in the Rules Committee was completed.

e State Charter Schools Commission General Counsel Gregg Stevens was also
present.

e Robert Morales, CFO for the Fulton County Schools, and Sam Rauschenberg,
Deputy Director of the Governor’s Office of Student Achievement, were present
in the audience.

¢ Five members of the general public attended the meeting, including charter and
traditional school representatives and advocates.

. Mr. Burdette welcomed the Committee, staff and general public, and at Mr. Burdette’s
request, Mr. Boyd read the Georgia District Flexibility and Charter Schools Mission
Statement.

. At Mr. Burdetie’s request, Mr. Stevens provided a State Charter Schools Commission
update. Discussion ensued.

. At Mr. Burdette’s request, Mr. Erste presented the Department’s 2015 Petition Pipeline
and System Flexibility pipeline reports. Discussion ensued.

. At Mr. Burdette’s request, Dr. Lunsford spoke on the Charter/IE2 Federal Programs
Collaboration begun in response to Mr. Burdette’s request that the Charter Advisory

Georgia Department of Education
January 14, 2015 e Page 1 of 2
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Committee add to its bi-monthly agenda issues that blocked charter systems from fully
utilizing the flexibility they are provided by law and contract. Dr. Lunsford spoke about
her participation in the CAC’s December 2014 meeting and the follow-up meetings with
statewide federal programs staff, school districts, and others, as well as the next steps
now underway. Discussion ensued.

8. At Mr. Burdette’s request, Mr. Erste presented information on the Department’s proposed
new [E2 and Status Quo Rule and on the Atlanta Public Schools Class Size Waiver.
Discussion ensued.

9. At Mr. Burdette’s request, Mr. Erste presented the Charter Schools and Charter Systems
2014 Annval Report shared with the General Assembly on December 31, 2014.
Discussion ensued.

10. Mr. Burdette adjourned the meeting at 3:40 pP.M.

Georgia Department of Education
January 14, 2015 e Page 2 of 2



Appendix 3

State Board of Education Rules Committee
20" Floor Conference Room, 2056 Twin Towers East
January 14, 2015, 2:30 P.M.

Members present: Dr. Mary Sue Murray, Mrs. Helen Rice, Mr. Michael Long, Mr.
Michael Royal, Mr. Larry Winter, Mrs. Barbara Hampton

AGENDA
I. Action Items
1. (Initiate Repeal) State Board Rule 160-3-3-.04 Professional Learning

2. (Initiate) State Board Rule 160-3-3-.04 Professional Learning

a. The 2012 General Assembly passed House Bill 184, which was codified as
0.C.G.A. §20-2-201 1, requiring principals, school district leaders, and state
leaders to ensure that teachers have opportunities for professional learning
that are consistent with research findings and best practices.

b. The bill directed the formation of a Professional Learning Task Force. The
Department worked with several entities specified in the bill to formulate
revisions to State Board rule and Professional Standards Commission rule.

c. The rule initiation and adoption is aligned with a new certification
requirement that will be adopted by the Professional Standards
Commission.

d. The proposed new rule includes the following:

. States that professional learning is an ongoing process,

2. Eliminates the requirement that local districts have a Professional
Learning Committee,

3. Designates responsibility for providing professional learning to
principals, districts, and state leaders,

4. Updates and adds definitions, and

5. Updates allowable uses of professional learning funds.

e. The rule was last adopted in 2003.

f. Itis recommended that the State Board initiate for 30 days a proposed new
State Board Rule 160-3-3-.04 Professional Learning and repeal the current
rule.

Dr. Garry McGiboney presented this item. The Committee discussed the
importance of professional learning in providing instruction and the
importance of reflecting certification changes. This item will be placed on the
Consent Agenda.

3. (Initiate Repeal) State Board of Education Rule 160-5-1-.33 Investing in
Educational Excellence (IE2) postponed to February

Georgia Department of Education
February 2,2015
Page | of 5



4. (Initiate) State Board of Education Rule 160-5-1-.33 Investing in
Educational Excellence (IE2) postponed to February

a.

b.

The new rule clarifies the terms and conditions of contracts, including the
application document and timeline for document submissions.

The new rule removes definitions which are not used in the requirements
section and provides additional edification for definitions that are included
in the requirements section.

The new rule establishes a common metric to be used in establishing
benchmarks and setting school-level assessment goals and targets.

The new rule includes conditions and circumstances for granting waivers to
Status Quo school systems after June 30, 2015.

The new rule includes conditions and circumstances for granting waivers to
systems who have submitted a letter of intent for flexibility by June 30,
2015, but do not have an executed contract in place by that date.

The rule was last adopted on November 4, 2009.

It is recommended that the State Board initiate for 30 days a proposed new
State Board Rule 160-5-1-.33 IE2 and repeal the current rule.

Dr. Garry McGiboney presented this item. Dr. McGiboney explained that this
item would be removed from the January agenda but would be presented to the
Committee for initiation at the February meeting.

5. (Initiate) State Board Rule 160-4-3-.13 Youth Apprenticeship
Programs

a.

b.

The proposed amended rule will include provisions from HB 766 which
passed in 2014,

The proposed amended rule modifies and revises definitions to be consistent
with the language in HB 766, such as changing “Work Based Learning” in
the existing rule to “Training Plan” in the proposed amended rule.

The proposed amended rule will remove the local education agency
requirement to have a full-time youth apprenticeship coordinator.

The proposed amended rule establishes a minimum of 720 hours of on-the-
job skill training in the Youth Apprenticeship Program to be awarded a
Completer Certificate.

The rule was last adopted on April 13, 1995.

It is recommended that the State Board initiate for 30 days the proposed
amendment of State Board Rule 160-4-3-.13 Youth Apprenticeship
Programs.

Dr. Garry McGiboney presented this item. The Committee discussed the
need to remain current in the terminology and requirements in this rule. The
Committee discussed the importance of creating and maintaining effective
partnerships with community and business stakeholders. This item will be
placed on the Consent Agenda.

Georgia Department of Education
February 2, 2015
Page 2 of 5



6. (Adoption) State Board English Language Arts and Mathematics Standards

a.

The Common Core Georgia Performance Standards in English Language
Arts and Mathematics have been revised based on a formal review and
evaluation process as directed by the Governor.

The University System of Georgia provided survey results and
recommendations for revisions to the standards to the State Board of
Education on September 24, 2014.

A working committee representing K-12 Georgia public school teachers,
post-secondary staff, parents, and instructional leaders from across the state
made revisions to the standards based on public feedback and
recommendations from survey results for standards with less than 90%
approval.

An Academic Review Committee reviewed and finalized the draft revised
standards for presentation to the State Board of Education for permission to
post for public comment and review (posted at November 12 Called State
Board Meeting).

It is recommended that the State Board of Education adopt the Georgia
Performance Standards for English Language Arts and Mathematics.

Dr. Garry McGiboney presented this item. The Committee discussed the
process that was used to review the standards and stakeholders’ feedback
and input into the proposed revised standards. This item will not be placed
on the Consent Agenda, but will be voted on at the January Board Meeting.
The Rules Committee will recommend approval of this item.

7. (Posting) Courses in Foundations of Algebra, Algebra I, and Geometry

a.

The Foundations of Algebra course has been created to meet the academic
needs of ninth graders who struggle significantly with middle grades
mathematics.

Students eligible to enroll in the Foundations of Algebra course will be
identified based on K-8 data analysis.

Foundations of Algebra course completers will be able to earn one core unit
of credit toward graduation requirements.

High school mathematics standards for the current Coordinate Algebra and
Analytic Geometry courses have been resorted to create a more discrete
mathematics course sequence with Algebra I and Geometry.

It is recommended that the State Board of Education grant permission for
the posting of the following courses: Foundations of Algebra, Algebra I, and
Geometry.

Dr. Garry McGiboney presented this item. The Committee discussed the
relationship between students’ passing mathematics courses and staying on track
for graduation. This item will be placed on the Consent Agenda.

8. State Board Rule 160-5-1-.08 - Class Size Waiver — Atlanta Public Schools
a. The rule sets forth class size requirements and restrictions,

Georgia Department of Education
February 2, 2015
Page 3 of 5
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Atlanta Public Schools is requesting approval of its class size waiver for the
2015-2016 school year.

Atlanta Public Schools is eligible to request a class size waiver, as provided
in State Board Rule 160-4-9-.07 Charter Systems, because the district
submitted a letter of intent to become a Charter System with a supporting
resolution from the Atlanta Public Schools Board of Education.

Atlanta Public Schools has 100 schools and approximately 49,000 students.
Atlanta Public Schools superintendent is Dr. Meria Carstarphen.

It is recommended that the waiver be approved for the 2015-2016 school
year, provided the school district continues to meet all federal and state
accountability requirements.

Dr. Garry McGiboney presented this item. The Committee discussed the conditions
under which the school district would be recommended for a class size waiver as
the district transitions to operating under a charter contract. This item will be placed
on the Consent Agenda.

9. State Board Rule 160-3-1-.7 Testing Programs — Student Assessment —
System Waiver — DeKalb County School System

a.

b.

The rule sets forth student assessment requirements and assessment
administration requirements and restrictions.

DeKalb County School System is requesting a waiver of the Testing
Programs-Student Assessment Rule 160-3-1-.07 (4)(f} for 46 students
attending the Gateway to College Charter School in the DeKaib County
School System for the 2013-2014 school year.

Forty-six students enrolled at the Gateway to College Charter School were
administered one or more state-mandated assessments by an educator whose
teaching certificate had expired.

The rule expressly states that “all assessments shall be administered by
Georgia-certified educators”.

DeKalb County School System reported the irregularity to the Georgia
Department of Education (Department) October, 2014.

The students involved have matriculated, exited school, or received a
diploma.

The Department has determined that the assessments were administered
appropriately, so there are no concerns about the integrity of the assessment
administration.,

It is recommended that the waiver of section (4)(f) of State Board Rule 160-
3-1-.07 be approved for only the 46 students specified in the DeKalb County
School System Board of Education resolution and subsequent waiver
request.

Dr. Garry McGiboney presented this item. The Committee discussed the required
integrity for administering all assessments and the need for districts to report all
irregularities. This item will be placed on the Consent Agenda.

I1. Discussion Items

Georgia Department of Education
February 2, 2015
Paged of 5



1. State Board Rule — 160-4-2-.20 List of State-Funded K-8 Subjects
and 9-12 Courses

a. The amended rule adds math courses, K-12 course numbers to allow local
flexibility, K-5 STEM Exploratory courses, K-5 Career Awareness courses,
K-5 Social Skills courses, Tools for College Success courses, middle school
transition courses, and recently developed Pathway courses.

b. The rule will be initiated at the February, 2015 State Board meeting and
adopted at the April, 2015, State Board meeting.

c. The rule was last adopted in 2013.

2. Federal Update

Over 100 Superintendents from Across the Nation Attend White House Digital
Learning Conference. On November 19th, over 100 superintendents from all over the
nation were selected by the U.S. Department of Education to attend a conference in
Washington, D.C. concerning the transition to digital learning, titled *ConnectED to the
Future”. Furthermore, ConnectED to the Future aims to ride the momentum generated by
the President’s ConnectED Initiative—a plan to connect 99% of students to high-speed
internet, in order to bring about the technology needed to transform learning. It is
noteworthy to also mention the launching of the Future Ready Pledge, this past fall,
where superintendents nationwide pledged a commitment to lead their districts to
innovations in teaching and utilizing technology; and to share best practices in
partnership with other school districts. The following district superintendents from
Georgia were in attendance: Phillip Lanoue (Clarke County); Luvenia Jackson (Clayton
County); and Will Schofield (Hall County).

Source: http://www.ed.gov/news/press-releases/more-100-school-leaders-chosen-attend-
white-house-conference-digital-learning

Omnibus Appropriations Bill Signed Into Law For Fiscal Year 2015, Recently, H.R.
83, the “Consolidated and Further Continuing Appropriations Act, 2015,” was signed into
law. The new law will provide full year appropriations to most federal agencies including
the Title I Program and the Individuals with Disabilities Act through September 30, 2015.
More specifically, under this bill, both Special Education and Title I grants will receive
an additional twenty five million dollars. Both the Investing in Innovation (i3) Fund and
the Teacher Incentive Fund will see a decrease in funding, to the tune of $21.6 million
and $58.8 million, respectively.

Source: http://www2.ed.gov/news/newsletters/edreview/2014/1219.html

Georgia Department of Education
February 2, 2015
Page 5 of 5
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Appendix 4

State Board of Education Operations Committee
Minutes
January 14, 2015

Ms. Helen Rice, Chair Mr. Kevin Boyd Dr. Mary Sue Murray
Ms. Lisa Kinnemore Mr. Brian Burdette Mr. Larry Winter
Mr. Mike Royal Mr. Mike Long Mr. Scott Johnson
Ms. Barbara Hampton Ms. Jennifer Hackemeyer Dr. Garry McGiboney

Mr. Richard Woods

Committee Agenda Items

Budget Committee Recommendations — Requested that Items #1-4 under Budget
Committee Items be moved as action items to the Committee of the Whole
agenda.

Charter Committee Recommendations — No Items at this time.

Rules Committee Recommendations - Requested that Items #1, 2, 5, 7-9 under
Rules Committee Items be moved as action items to the Committee of the Whole
agenda. It was recommended that Item #6 under Rules Committee be placed
under the Rules Committee Item for separate vote. Also, Items 3 & 4 under
Rules Committee be placed under Committee of the Whole as items postponed
for further review.

Superintendent’s Report — No Report was given, Superintendent Woods
addressed the Board

Chair’s Report

1. Teacher Preparedness — Dean of Education, Georgia Southern University
2. GPEE Political Forum - Mike Royal

3. Computer Science Courses — Martha Reichrath

4, Social Studies Curricular Resources — Shaun Owen



Appendix 5

State Board of Education
Executive Session Minutes

January 14, 2015
1:00 p.m.

Attendees
Ms. Helen Rice, Chair Mr. Kevin Boyd Dr. Mary Sue Murray
Ms. Lisa Kinnemore Mr. Brian Burdette Mr. Larry Winter
Ms. Barbara Hampton Mr. Mike Long Mr. Scott Johnson
Mr. Mike Royal Mr. Richard Woods Ms. Jennifer Hackemeyer
Agenda

1. Student Waivers Discussion. Dr. Garry McGiboney presented the GHSGT Waivers
and Reconsiderations pulled for discussion. Refer to the list of waivers for vote in Attachment
A.

2. Legal Appeals Discussion. Jennifer Hackemeyer briefed the committee members on

certain pending litigation and appeals. Refer to Legal Memorandum dated January 15, 2015
for a summary of December legal matters. (Attachment B)

3. Personnel. Denise Peterson presented the personnel action items to the Committee for
discussion. (Attachment C)

Adjournment

The Executive Session adjourned at 2:30 p.m.
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Appendix 8

: Georgia Department of Education
[ State Board Rule 160-3-3-.04 PROFESSIONAL LEARNING
Side by Side

160-3-3-.04 PROFESSIONAL LEARNING
Adopted in 2003

160-3-3-.04 PROFESSIONAL LEARNING
Proposed 2015

Language refers to professional learning as an
event or activity

Language refers to professional learning as an
on-going process

Requires Professional Advisory Committee

Eliminates requirement of Professional Learning
Committee

Includes language of O. C. G. A. §20-2-201.1
(SB 184)
Designates responsibility for providing
professional learning to the principal,
district, and state leaders.

Updates definitions to reflect current language
and requirements.

Updates allowable use of professional learning
funds.

Georgia Deparment ol Education
January 5, 2015e Pape f of |



Georgia Department of Education

State Board of Education Rule: 160-4-3-.13 YOUTH APPRENTICESHIP PROGRAMS.

Summary of Changes

Current Rule Language

Recommended Amended Rule Language

(1) DEFINITIONS.

(a) Certificate of Occupational Skills - an
industry-recognized credential issued by the
Georgia Department of Education that
certifies that a student has mastered skills at
levels recognized by industry.

(1} DEFINITIONS.

{(a) Completer Certificate - a credential issued
by the Georgia Department of Education that
certifies that a student has mastered skills at
levels recognized by industry and has
completed all the requirements of the Youth
Apprenticeship Program.

(b) School-based learning — academic and
occupational objectives directly linked to skill
standards contained in a program of study
that leads to a diploma and Certificate of
Occupational Skills.

(b) School-based learning — academic and
occupational objectives directly linked to skill
standards contained in a program of study
that leads tc a Completer Certificate.

(d) Work-based Learning = work-site
performance objectives linked directly to skill
standards.

(d) Training Plan — work-site performance
objectives linked directly to skill standards.

{f) Youth apprenticeship — a program of study
that integrates school-based and work-based
learning coordinated with business, industry
and labor that facilitates the transition from
secondary to postsecondary education by
providing the apprentice the opportunity to
earn a high school diploma, postsecondary
credential/diploma and certificate of
occupational skills.

{f}) Youth apprenticeship — a category of Work-
Based Learning that integrates school-based
learning and a training plan coordinated with
business, industry and labor that facilitates the
transition from secondary to postsecondary
education by providing the apprentice the
opportunity to earn a high school diploma,
postsecondary credential/diploma and a
completer certificate.

(2) REQUIREMENTS.

(a) Each local board of education or
apprenticeship consortium receiving grant
funds for a Youth Apprenticeship Program
shall have a full time youth apprenticeship
coordinator who shall participate in training
provided by the Georgia Department of
Education.

(2) REQUIREMENTS.

(a) Each local board of education or
apprenticeship consortium receiving grant
funds for a Youth Apprenticeship Program
shall have a youth apprenticeship coordinator
who shall participate in training provided by
the Georgia Department of Education.

Georgla Department of Education
January 7, 2015 » Page 1 of 3
All Rights Reserved
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Georgia Department of Education

Summary of Changes (continued)

Current Rule Language

Recommended Amended Rule Language

(b) Each Youth Apprenticeship Program site
shail be approved by the department.

(b) Each Youth Apprenticeship Program site
shall be approved by the Georgia Department
of Education.

(c) Each local board of education or
apprenticeship consortium receiving grant
funds for a Youth Apprenticeship Program
shall provide each apprentice with:

(c) Each local board of education or
apprenticeship consortium receiving grant
funds for a Youth Apprenticeship Program
shall require the following:

1. A detailed training plan that is jointly
developed by the school, business/industry,
student and parent. This plan shall specify the
skill standards to be mastered in the work
environment and the progression of skills the
apprentice must acquire before earning a
Certificate of Occupational Skills. This plan
shall also specify the criteria to be used to
evaluate apprentice performance.

1. A detailed training agreement and training
plan that is jointly developed by the school,
business/industry, student and parent. This
plan shall specify the skill standards to be
mastered in the work environment and the
progression of skills the student must acquire
to earn credit. This plan shall also specify the
criteria to be used to evaluate student
performance.

2. An individual career plan that provides
articulated school-based and work-based
components that lead to a postsecondary
credential/diploma and Certificate of
Occupational Skills.

2. A minimum of cne unit of credit must be
earned by the student in a related career
pathway prior to student placement on the
job site.

3. A detailed plan for the integration of school-
based and work-based learning linked to skill
standards.

3. A minimum of 720 hours of on-the-job skill
training must be completed by students
enrolled in the Youth Apprenticeship Program
(YAP) for awarding of the Completer
Certificate.

4, Assigned work-based and school-based
mentors.

4, Assigned mentors both on the job and at
the school shall be involved in evaluation of
the student’s performance.

5. Work-based instruction that links skill
standards to all aspects of the occupational
industry.

5. Instruction and necessary remediation in
the pathway related to the work site
placement shall be provided as needed.

6. Progressive compensation linked to
demonstrated progressive skill development.

6. A broad range of activities shall be focused
on skills related to the student’s career
pathway.

Georgia Department of Education
January 7, 2015 » Page 2 of 3
All Rights Reserved




Georgia Department of Education

Summary of Changes {continued)

Current Rule Language

Recommended Amended Rule Language

This section ended with number 6 above,

7. Development and use of recruitment
materials shall be developed jointly by the
school system and business community.

This section ended with number 6 above.

B. Adherence to the standards shall be
required as outlined in the Georgia Work-
Based Learning Manual.

{d) 1. Competitive grant applications must be
submitted to the department no later than
May each year.

(d) 1. Competitive grant applications must be
submitted to the Georgia Department of
Education no later than May each year.

1

3. Grant applications must address
apprentice criteria cited in paragraph (2)(c).

3. Grant applications must address
apprenticeship criteria cited in paragraph

{2)(c).

Georgia Department of Education
January 7, 2015 ¢ Page 3 of 3
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Georgia Department of Education

Georgia Performance Standards in Mathematics
Foundations of Algebra

Mathematics Georgia Performance Standards

K-12 Mathematics Introduction

Georgia Mathematics focuses on actively engaging the student in the development of mathematical
understanding by working independently and cocperatively to solve problems, estimating and computing
efficiently, using appropriate tools, concrete models and a variety of representations, and conducting
investigations and recording findings. There is a shift toward applying mathematical concepts and skills in the
context of authentic problems and student understanding of concepts rather than merely following a sequence of
procedures. In mathematics classrooms, students will learn to think critically in a mathematical way with an
understanding that there are many different solution pathways and sometimes more than one right answer in
applied mathematics, Mathematics is the economy of information. The central idea of all mathematics is to
discover how knowing some things leads, via reasoning, to knowing more—without having to commit the
information to memory as a separate fact, It is the reasoned, logical connections that make mathematics
manageable. The implementation of Georgia Performance Standards in Mathematics places the expected
emphasis on sense-making, problem solving, reasoning, representation, modeling, representation, connections,
and communication.

Mathematics Georgia Performance Standards
Foundations of Algebra

Foundations of Algebra is a first year high school mathematics course option for students who have completed
mathematics in grades 6 — 8 yet will need substantial support to bolster success in high school mathematics. The
course is aimed at students who have reported low standardized test performance in prior grades and/or have
demonstrated significant difficulties in previous mathematics classes.

Foundations of Algebra will provide many opportunities to revisit and expand the understanding of
foundational algebra concepts, will employ diagnostic means to offer focused interventions, and will incorporate
varied instructional strategies to prepare students for required high school mathematics courses. The course will
cmphasize both algebra and numeracy in a variety of contexts including number sense, proportional rcasoning,
quantitative reasoning with functions, and solving equations and inequalities.

Instruction and assessment should include the appropriate use of manipulatives and technology. Mathematics
concepts should be represented in multiple ways, such as concrete/pictorial, verbal/written, numeric/data-based,
graphical, and symbolic. Concepts should be introduced and used, where appropriate, in the context of realistic
experiences.

The Standards for Mathematical Practice will provide the foundation for instruction and assessment. The content
standards arc an amalgamation of mathematical standards addressed in grades 3 through high school. The
standards from which the course standards are drawn are identified for reference.
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Number Sense and Quantity

Students will compare different representations of numbers (i.e. fractions, decimals, radicals, etc.) and perform
basic operations using these different representations.

MFANSQI. Students will analyze number relationships.

a. Solve multi-step real world problems, analyzing the relationships between all four operations.
For example, understand division as an unknown-factor problem in order to solve problems.
Knowing that 50 x 40 = 2000 helps students determine how many boxes of cupcakes they will
need in order to ship 2000 cupcakes in boxes that hold 40 cupcakes each. (MCC3.0A.6,
MCC4.0A.3)

. Understand a fraction a/b as a multiple of 1/b. (MCC4.NF.4)

c. Explain patterns in the placement of decimal points when multiplying or dividing by powers of
ten. (MCC5.NBT.2)

d. Compare fractions and decimals to the thousandths place. For fractions, use strategies other
than cross multiplication. For example, locating the fractions on a number line or using
benchmark fractions to reason about relative size. For decimals, use place value.
(MCC4.NF.2;MCC5.NBT.3,4)

MFANSQ2. Students will conceptualize positive and negative numbers (including decimals and fractions).
a. Explain the meaning of zero. (MCC6.NS.5)
b. Represent numbers on a number line. (MCC6.NS.5,6)
c. Explain meanings of real numbers in a real world context. (MCC6.NS.5)

MFANSQ3. Students will recognize that there are numbers that are not rational, and approximate them
with rational numbers.
a. Find an estimated decimal expansion of ar irrational number locating the approximations on a

number line. For example, for V2, show that N2 is between 1 and 2, then between 1.4 and 1.5,
and explain how to continue this pattern in order to obtain better approximations.
{MCC8.NS.1,2)

b. Explain the results of adding and multiplying with rational and irrational numbers. (MCC9-
12.N.RN.3)

MFANSQ4. Students will apply and extend previous understanding of addition, subtraction,
multiplication, and division.

a. Find sums, differences, products, and quoticnts of multi-digit decimals using strategies based on
place value, the properties of operations, and/or relationships between operations.
(MCC5.NBT.7; MCC6.NS.3)

b. Find sums, differences, products, and quotients of all forms of rational numbers, stressing the
conceptual understanding of these operations. (MCC7.NS.1,2)

c. Interpret and solve contextual problems involving division of fractions by fractions. For
example, how many 3/4-cup servings are in 2/3 of a cup of yogurt? {MCCG6.NS.1)

d. [Ilustrate and explain calculations using models and line diagrams. ( MCC7.NS.1,2)
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Solve multi-step real-life and mathematical problems posed with positive and negative rational
numbers in any form (whole numbers, fractions, and decimals), using estimation strategies and
graphing technology. (MCC7.NS8.3, MCC7.E.3, MCC9-12.N.Q.3)

Arithmetic to Algebra

Students will extend arithmetic operations to algebraic modeling.

MFAAAL. Students will generate and interpret equivalent numeric and algebraic expressions.

a.

b.

Apply properties of operations emphasizing when the commutative property applies.
(MCC7.EE.l)

Use area models to represent the distributive property and develop understandings of addition
and multiplication (all positive rational numbers should be included in the models).
(MCC3.MD.7)

Model numerical expressions (arrays) leading to the modeling of algebraic expressions.
(MCC7.EE.1,2; MCC9-12.A.SSE.1,3)

Add, subtract, and multiply algebraic expressions. (MCC6.EE.3, MCC6.EE .4, MC7.EE.1,
MCC9-12.A.SSE.3)

Generate equivalent expressions using properties of operations and understand various
representations within context. For example, distinguish multiplicative comparison from
additive comparison. Students should be able to explain the difference between “3 more"” and
“3 times”. (MCC4.0A.2; MCC6.EE.3, MCC7.EE.1,2,MC(C9-12, A .5SE.3)

Evaluate formulas at specific values for variables. For example, use formulas suchas A =1xw
and find the area given the values for the length and width. (MCC6.EE.2)

MFAAA2. Students will interpret and use the properties of exponents.

a.

b.

Substitute numeric values into formulas containing exponents, interpreting units consistently.
(MCC6.EE.2, MCC9-12.N.Q.1, MCC9-12.A.SSE.1, MCC9-12.N.RN.2)

Use properties of integer exponents to find equivalent numerical expressions. For example, 3° x
39=37=2=1 (MCC3EE.I)

Evaluate square roots of perfect squares and cube roots of perfect cubes (MCCB8.EE.2)

Use square root and cube root symbols to represent solutions to equations of the form x* = p and
X = p, where p is a positive rational number. (MCC8.EE.2)

Use the Pythagorcan Theorem to solve triangles based on real-world contexts (Limit to finding

the hypotenuse given two legs). (MCC8.G.7)
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Proportional Reasoning

Students will use ratios to solve real-world and mathematical problems.

MFAPRI. Students will explain equivalent ratios by using a variety of models. For example, tables of
values, tape diagrams, bar models, double number line diagrams, and equations. (MCC6.RP.3)

MFAPR2. Students will recognize and represent proportional relationships between quantities.
a. Relate proportionality to fraction equivalence and division. For example, % is equal to %

because both yield a quotient of 12 and, in both cases, the denominator is double the value of the
numerator. (MCC4.NF.1)

b. Understand real-world rate/ratio/percent problems by finding the whole given a part and find a
part given the whole. (MCC6.RP.1,2,3;MCC7.RP.1,2)

¢. Use proportional relationships to solve multistep ratio and percent problems. (MCC7.RP.2,3)

MFAPR3. Students will graph proportional relationships.
a. Interpret unit rates as slopes of graphs. (MCCB8.EE.5)
b. Use similar triangles to explain why the slope m is the same between any two distinct points on
a non-vertical line in the coordinate plane. (MCCB8.EE.6)
¢. Compare two different proportional relationships represented in different ways. For example,
compare a distance-time graph to a distance-time equation to determine which of two moving
objects has greater speed. (MCC8.EE.5)

Equations and Inequalities

Students will solve, interpret, and create linear models using equations and inequalities.

MFAEI1. Students will use units as a way to understand problems and guide the solutions of multi-step
problems.
a. Choose and interpret units in formulas. (MCC9-12.N.Q.1)
b. Choose and interpret graphs and data displays, including the scale and comparisons of data.
(MCC3.MD.3, MCC9-12.N.Q.1)
¢. Graph points in all four quadrants of the coordinate plane, (MCC6.NS.8)

MFAEI2. Students will create and solve equations and inequalities in one variable.

a. Usc variables to represent an unknown number in a specified set. (MCC.6.EE2,5,6)

b. Usec variables to solve real-world and mathematical problems. (MCC6.EE.7,MCC7.EE 4)

c. Use variables to represent two quantities in a real-world problem that change in relationship to
one another (conceptual understanding of a variable). (MCC6.EE.9)

d. Represent and find solutions graphically. (MCC9-12.A REL6)

e. Find approximate solutions using technology to graph, construct tables of values, and find
successive approximations. (MCC9-12.A.REL10,11)

f. Explain each step in solving simple equations and inequalities using the equality properties of
numbers. (MCC9-12.A REI1)

g- Construct viable arguments to justify the solutions and methods of solving equations and
incqualities. (MCC9-12. A .REL1)
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MFAEI3. Students will create algebraic models in two variables.

a.
b.

c.

Create an algebraic model from a context using two-variable equations and inequalities.
(MCC6.EE.6,8; MCC9-12.A.CED.2)

Represent solutions to systems of equations and inequalities graphically or by using a table of
values. (MCC6.EE.5, MCC7.EE3; MCC9-12.A.CED.2)

Analyze the reasonableness of the solutions of systems of equations and inequalities within a
given context, (MCC6.EE.5,6 MCC7.EE3)

MFAEH. Students will solve literal equations.

a,
b.

Solve for any variable in a multi-variable equation. (MCC6.EE.9,MCC9-12.A .REIL3)
Rearrange formulas to highlight a particular variable using the same reascning as in solving
equations. For example, solve for the base in A = 4 bh. (MCC9-12.A.CED.4)

Quantitative Reasoning with Functions

Students will create function statements and analyze relationships among pairs of variables using graphs, table,

and equations.

MFAQRI. Students will understand characteristics of functions.

a.

b.

Understand that a function from one set {called the domain) to another set {called the range)
assigns to each element of the domain exactly one element of the range.(MCC9-12.F.IF.1)
Relate the domain of a function to its graph and, where applicable, to the quantitative
relationship it describes. For example, if the function h(n} gives the number of person-hours it
takes to assemble n engines in a factory, then the positive integers would be an appropriate
domain for the function. (MCC9-12.F.IF.5)

Graph functions using sets of ordered pairs consisting of an input and the corresponding output.
(MCC8.F.1,2)

MFAQR?2. Students will compare and graph functions.

Calculate rates of change of functions, comparing when rates increase, decrease, or stay
constant. For example, given a linear function represented by a table of values and a linear
Jfunction represented by an algebraic expression, determine which function has the greater rate
of change. (MCC6.RP.2;MCC7.RP.1,2,3;MCC8.F.2,5; MCC9-12.F.IF.6)

Graph by hand simple functions expressed symbolically (use all four quadrants). (MCC9-
12.F.IF.7)

Interpret the cquation y = mx + b as defining a linear function whose graph is a straight line.
(MCC8.F.3)

Use technology to graph non-lincar functions, (MCC8.F.3, MCC9-12.F.IF.7)

Analyze praphs of functions for key features (intercepts, intervals of increase/decrease,
maximums/minimums, symmetries, and end behavior) based on context. (MCC9-12.F.IF 4,7)
Compare propertics of two functions ecach represented in a different way (algebraically,
graphically, numerically in tables, or by verbal descriptions). For example, given a linear
function represented by a table of values and a linear function represented by an algebraic
expression, determine which function has the great rate of change. (MCC8.F.2)
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MFAQRS3. Students will construct and interpret functions.
a. Write a function that describes a relationship between two quantities. (MCC8.F.4, MCC9-
12.F.BF.1)
b. Use function notation, evaluate functions for inputs in their domains, and interpret statements
that use functicn notation in terms of context. (MCC9-12.F.IF.2)

Mathematics | Standards for Mathematical Practice

Mathematical Practices are listed with each grade’s mathematical content standards to reflect the
need to connect the mathematical practices to mathematical content in instruction.

The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels
should seek to develop in their students. These practices rest on important “processes and proficiencies” with
longstanding importance in mathematics education. The first of these are the NCTM process standards of
problem solving, reasoning and proof, communication, representation, and connections. The second are the
strands of mathematical proficiency specified in the National Research Council’s report Adding It Up: adaptive
reasoning, strategic competence, conceptual understanding (comprehension of mathematical concepts,
operations and relations), procedural fluency (skill in carrying out procedures flexibly, accurately, efficiently
and appropriately), and productive disposition (habitual inclination to see mathematics as sensible, useful, and
worthwhile, coupled with a belief in diligence and one’s own efficacy).

1. Make sense of problems and persevere in solving them. High school students start to examine
problems by explaining to themselves the meaning of a problem and looking for entry points to its
solution, They analyze givens, constraints, relationships, and goals. They make conjectures about the
form and meaning of the solution and plan a solution pathway rather than simply jumping into a
solution attempt. They consider analogous problems, and try special cases and simpler forms of the
original problem in order to gain insight into its solution. They monitor and evaluate their progress and
change course if necessary. Older students might, depending on the context of the problem, transform
algebraic expressions or change the viewing window on their graphing calculator to get the information
they nced. By high school, students can explain correspondences between cquations, verbal
descriptions, tables, and graphs or draw diagrams of important features and relationships, graph data,
and scarch for regularity or trends. They check their answers to problems using different methods and
continually ask themselves, “Does this make sense?” They can understand the approaches of others to
solving complex problems and identify correspondences between different approaches.

2. Reason abstractly and quantitatively. High school students seek to make sense of quantities and their
relationships in problem situations. They abstract a given situation and represent it symbolically,
manipulate the representing symbols, and pause as needed during the manipulation process in order to
probe into the referents for the symbols involved. Students use quantitative reasoning to create coherent
representations of the problem at hand; consider the units involved; attend to the meaning of quantities,
not just how to compute them; and know and flexibly use different properties of operations and objects.
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3. Construct viable arguments and critique the reasoning of others. High school students understand
and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their
conjectures. They are able to analyze situations by breaking them into cases, and can recognize and use
counterexamples. They justify their conclusions, communicate them to others, and respond to the
arguments of others. They reason inductively about data, making plausible arguments that take into
account the context from which the data arose. High school students are also able to compare the
effectiveness of two plausible arguments, distinguish correct logic or reasoning from that which is
flawed, and—if there is a flaw in an argument—explain what it is. High school students learn to
determine domains to which an argument applies, listen or read the arguments of others, decide whether
they make sense, and ask useful questions to clarify or improve the arguments.

4, Model with mathematics. High school students can apply the mathematics they know to solve
problems arising in everyday life, society, and the workplace. By high school, a student might use
geometry to solve a design problem or use a function to describe how one quantity of interest depends
on another. High school students making assumptions and approximations to simplify a complicated
situation, realizing that these may need revision later. They are able to identify important quantities in a
practical situation and map their relationships using such tools as diagrams, two-way tables, graphs,
flowcharts and formulas. They can analyze those relationships mathematically to draw conclusions.
They routinely interpret their mathematical results in the context of the situation and reflect on whether
the results make sense, possibly improving the model if it has not served its purpose.

5. Use appropriate tools strategically. High schoo! 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. High school students should be 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, 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. They 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.

6. Attend to precision. High school students try to communicate precisely to others by using clear
definitions in discussion with others and in their own reasoning. They state the meaning of the symbols
they choose, specifying units of measure, and labeling axes to clarify the correspondence with quantitics
in a problem. They calculate accurately and efficiently, express numerical answers with a degree of
precision appropriate for the problem context. By the time they reach high school they have lcamned to
examine claims and make explicit use of definitions.
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7. Look for and make use of structure. By high school, students lock closely to discern a pattern or
structure. In the expression x* + 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They
recognize the significance of an existing line in a geometric figure and can use the strategy of drawing
an auxiliary line for solving problems. They also can step back for an overview and shift perspective.
They can see complicated things, such as some algebraic expressions, as single objects or as being
composed of several objects. For example, they can see 5 - 3(x — y)* as 5 minus a positive number times
a square and use that to realize that its value cannot be more than 5 for any real numbers x and y. High
school students use these patterns to create equivalent expressions, factor and solve equations, and
compose functions, and transform figures.

8. Look for and express regularity in repeated reasoning. High school students notice if calculations
are repeated, and look both for general methods and for shortcuts. Noticing the regularity in the way
terms cancel when expanding (x — 1)(x + 1), (x — 1}(x* + x + 1), and (x — 1)(x* + x* + x + 1) might lead
them to the general formula for the sum of a geometric series. As they work to sclve a problem, derive
formulas or make generalizatiens, high school students maintain oversight of the process, while
attending to the details, They continually evaluate the reasonableness of their intermediate results.

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

The Standards for Mathematical Practice describe ways in which developing student practitioners of the
discipline of mathematics should engage with the subject matter as they grow in mathematical maturity and
expertise throughout the elementary, middle and high school years. Designers of curricula, assessments, and
professional development should all attend to the need to connect the mathematical practices to mathematical
content in mathematics instruction.

The Standards for Mathematical Content are a balanced combination of procedure and understanding.
Expectations that begin with the word “understand” are often especially good opportunities to connect the
practices to the content. Students who do not have an understanding of a topic may rely on procedures too
heavily. Without a flexible basc 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 mathcmatics, 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.

In this respect, those content standards which set an expectation of understanding are potential “points of
intersection” between the Standards for Mathematical Content and the Standards for Mathematical Practice.
These points of intersection are intended to be weighted toward central and generative concepts in the school
mathematics curriculum that most merit the time, resources, innovative energies, and focus necessary to
qualitatively improve the curriculum, instruction, assessment, professional development, and student
achievement in mathematics.
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Mathematics Georgia Performance Standards

K-12 Mathematics Introduction

Georgia Mathematics focuses on actively engaging the student in the development of mathematical
understanding by working independently and cooperatively to solve problems, estimating and computing
efficiently, using appropriate tools, concrete models, and a variety of representations, and conducting
investigations and recording findings. There is a shift toward applying mathematical concepts and skills in the
context of authentic problems and student understanding of concepts rather than merely following a sequence of
procedures. In mathematics classrooms, students will learn to think critically in a mathematical way with an
understanding that there are many different solution pathways and sometimes more than one right answer in
applied mathematics. Mathematics is the economy of information. The central idea of all mathematics is to
discover how knowing some things leads, via reasoning, to knowing more—without having to commit the
information to memory as a separate fact. It is the reasoned, logical connections that make mathematics
manageable. The implementation of Georgia Performance Standards in Mathematics places the expected
emphasis on sense-masking, problem solving, reasoning, modeling, representation, connections, and
communication.

Mathematics Georgia Performance Standards
Algebra I

Algebra I is the first course in a sequence of three required high school courses designed to ensure career and
college readiness. The course represents a discrete study of algebra with correlated statistics applications.

The standards in the three-course high school sequence specify the mathematics that all students should study in
order to be college and career ready. Additional mathematics content is provided in fourth credit courses and
advanced courses including pre-calculus, calculus, advanced statistics, discretc mathematics, and mathematics
of finance courses. High school course content standards are listed by conceptual categories including Number
and Quantity, Algebra, Functions, Geometry, and Statistics and Probability. Conceptual catcgorics portray a
coherent view of high school mathematics content; a student’s work with functions, for example, crosses a
number of traditional course boundaries, potentially up through and including calculus. Standards for
Mathematical Practice provide the foundation for instruction and assessment.

Mathematics | Standards for Mathematical Practice
Mathematical Practices are listed with each grade’s mathematical content standards to reflect the

need to connect the mathematical practices to mathematical content in instruction.

The Standards for Mathematical Practice describe varieties of expertise that mathematics cducators at all levels
should seek to develop in their students. These practices rest on important “processes and proficiencies” with
longstanding importance in mathematics education. The first of these are the NCTM process standards of
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problem solving, reasoning and proof, communication, representation, and connections. The second are the
strands of mathematical proficiency specified in the National Research Council’s report Adding It Up: adaptive
reasoning, Strategic competence, conceptual understanding (comprehension of mathematical concepts,
operations and relations), procedural fluency (skill in carrying out procedures flexibly, accurately, efficiently
and appropriately), and productive disposition (habitual inclination to see mathematics as sensible, useful, and
worthwhile, coupled with a belief in diligence and one’s own efficacy).

1 Make sense of problems and persevere in solving them.

High school students start to examine problems by explaining to themselves the meaning of a problem and
looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. They make
conjectures about the form and meaning of the solution and plan a solution pathway rather than simply jumping
into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the
original problem in order to gain insight into its solution. They monitor and evaluate their progress and change
course if necessary. Older students might, depending on the context of the problem, transform algebraic
expressions or change the viewing window on their graphing calculator to get the information they need. By
high school, students can explain correspondences between equations, verbal descriptions, tables, and graphs or
draw diagrams of important features and relationships, graph data, and search for regularity or trends. They
check their answers to problems using different methods and continually ask themselves, “Does this make
sense?” They can understand the approaches of others to solving complex problems and identify
correspondences between different approaches.

2 Reason abstractly and quantitatively.

High school students seek to make sense of quantities and their relationships in problem situations. They
abstract a given situation and represent it symbolically, manipulate the representing symbols, and pause as
needed during the manipulation process in order to probe into the referents for the symbols involved. Students
use quantitative reasoning to create coherent representations of the problem at hand; consider the units involved;
attend to the meaning of quantities, not just how to compute them; and know and flexibly use different
properties of operations and objects.

3 Construct viable arguments and critique the reasoning of others.

High school students understand and usc stated assumptions, definitions, and previously cstablished results in
constructing arguments. They make conjectures and build a logical progression of statements to explore the truth
of their conjectures. They are able to analyze situations by breaking them into cases, and can recognize and use
counterexamples. They justify their conclusions, communicate them to others, and respond to the arguments of
others. They reason inductively about data, making plausible arguments that take into account the context from
which the data arose. High school students are also able to compare the effectiveness of two plausible
arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in an
argument—-explain what it is. High school students leamn to determine domains to which an argument applies,
listen or read the arguments of others, decide whether they make sense, and ask useful questions to clarify or
improve the arguments.
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4 Model with mathematics.

High school students can apply the mathematics they know to solve problems arising in everyday life, society,
and the workplace. By high school, a student might use geometry to solve a design problem or use a function to
describe how one quantity of interest depends on another. High school students making assumptions and
approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams,
two-way tables, graphs, flowcharts and formulas. They can analyze those relationships mathematically to draw
conclusions. They routinely interpret their mathematical results in the context of the situation and reflect on
whether the results make sense, possibly improving the model if it has not served its purpose.

5 Use appropriate tools strategically.

High school students consider the available tools when solving a mathematical problem. These tools might
include pencil and paper, concreie models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra
system, a statistical package, or dynamic geometry software. High school students should be sufficiently
familiar with tools appropriate for their grade or course to make scund decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, 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. They are able to identify relevant external mathematical
resources, such as digital content located on a website, and use them to pose or salve problems. They are able to
use technological tools to explore and deepen their understanding of concepts.

6 Attend to precision. High school students try to communicate precisely to others by using clear definitions in
discussion with others and in their own reasoning. They state the meaning of the symbols they choose,
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They
calculate accurately and efficiently, express numerical answers with a degree of precision appropriate for the
problem context. By the time they reach high school they have learned to examine claims and make explicit use
of definitions.

7 Look for and make use of structure. By high school, students look closely to discern a pattern or structure.
In the expression x* + 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the
significance of an cxisting linc in a geometric figure and can use the strategy of drawing an auxiliary line for
solving problems. They also can step back for an overview and shift perspective. They can see complicated
things, such as some algebraic expressions, as single objects or as being composed of several objects. For
example, they can see 5 - 3(x —y)® as 5 minus a positive number times a square and use that to realize that its
value cannot be more than 5 for any real numbers x and y. High school students use these patterns to create
equivalent expressions, factor and solve equations, and compose functions, and transform figures.

8 Look for and express regularity in repeated reasoning.
High school students notice if calculations are repeated, and look both for general methods and for shortcuts.
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Noticing the regularity in the way terms cancel when expanding (x — 1)(x + 1), (x — 1)(x*+x + 1), and (x — 1)(x>
+ x? + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to solve a
problem, derive formulas or make generalizations, high school students maintain oversight of the process, while
attending to the details. They continually evaluate the reasonableness of their intermediate results.

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

The Standards for Mathematical Practice describe ways in which developing student practitioners of the
discipline of mathematics should engage with the subject matter as they grow in mathematical maturity and
expertise throughout the clementary, middle and high school years. Designers of curricula, assessments, and
professional development should all attend to the need to connect the mathematical practices to mathematical
content in mathematics instruction.

The Standards for Mathematical Content are a balanced combination of procedure and understanding.
Expectations that begin with the word “understand” are often especially good opportunitics to connect the
practices to the content. Students who do not have an 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 te 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.

In this respect, those content standards which set an expectation of understanding are potential “points of
intersection” between the Standards for Mathematical Content and the Standards for Mathematical Practice.
These points of intersection are intended to be weighted toward central and generative concepts in the school
mathematics curriculum that most merit the time, resources, innovative energies, and focus necessary to
qualitatively improve the curriculum, instruction, assessment, professional development, and student
achievement in mathematics.
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Mathematics | High School—Number and Quantity

Numbers and Number Systems During the years from kindergarten to eighth grade, students must repeatedly
extend their conception of number. At first, “number” means “counting number™: 1, 2, 3... Soon after that, 0 is
used to represent “none” and the whole numbers are formed by the counting numbers together with zero. The
next extension is fractions. At first, fractions are barely numbers and tied strongly to pictorial representations.
Yet by the time students understand division of fractions, they have a strong concept of fractions as numbers and
have connected them, via their decimal representations, with the base-ten system used to represent the whole
numbers, During middle school, fractions are augmented by negative fractions to form the rational numbers. In
Grade 8, students extend this system once more, augmenting the rational numbers with the irrational numbers to
form the real numbers. In high school, students will be exposed to yet another extension of number, when the
real numbers are augmented by the imaginary numbers to form the cornplex numbers. With each extension of
number, the meanings of addition, subtraction, multiplication, and division are extended. In each new number
system—integers, rational numbers, real numbers, and complex numbers—the four operations stay the same in
two important ways: They have the commutative, associative, and distributive properties and their new
meanings are consistent with their previous meanings. Extending the properties of whole-number exponents
leads to new and productive notation. For example, properties of whole-number exponents suggest that (5'°)°
should be 5('*)* = 5! = 5 and that 5'° should be the cube root of 5. 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.

Quantities In real world problems, the answers are usually not numbers but quantities: numbers with units,
which involves measurement. In their work in measurement up through Grade 8, students primarily measure
commonly used attributes such as length, area, and volume. In high school, students encounter a wider variety of
units in modeling, e.g., acceleration, currency conversions, derived quantities such as person-hours and heating
degree days, social science rates such as per-capita income, and rates in everyday life such as points scored per
game or batting averages. They also encounter novel situations in which they themselves must conceive the
attributes of interest. For example, to find a good measure of overall highway safety, they might propose
measures such as fatalities per year, fatalities per year per driver, or fatalities per vehicle-mile traveled. Such a
conceptual process is sometimes called quantification. Quantification is important for science, as when surface
arca suddenly “stands out” as an important variable in cvaporation. Quantification is also important for
companics, which must conceptualize relcvant attributes and create or choose suitable measures for them.

The Real Number System N.RN

Use properties of rational and irrational numbers.

MCC9-12.N.RN.3 Explain why the sum or product of rational numbers is rational; why the sum of a
rational number and an irrational number is irrational; and why the product of a nonzero rational
number and an irrational number is irrational.
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Quantities N.Q

Reason quantitatively and use units to solve problems.

MCC9-12.N.Q.1 Use units of measure (linear, area, capacity, rates, and time) as a way to understand

problems:
a. Identify, use, and record appropriate units of measure within context, within data displays, and
on graphs;

b. Convert units and rates using dimensional analysis (English-to-English and Metric-to-Metric
without conversion factor provided and between English and Metric with conversion factor);

¢. Use units within multi-step problems and formulas; interpret units of input and resulting units of
output.

MCCY9-12.N.Q.2 Define appropriate quaantities for the purpose of descriptive modeling. Given a situation,
context, or problem, students will determine, identify, and use appropriate quantities for representing the
situation.

MCC9-12.N.Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting
quantities. For example, money situations are generally reported to the nearest cent (hundredth). Also, an
answers’ precision is limited to the precision of the data given.

Mathematics | High School—Algebra

Expressions

An expression is a record of a computation with numbers, symbols that represent numbers, arithmetic
operations, exponentiation, and, at more advanced levels, the operation of evaluating a function. Conventions
about the use of parentheses and the order of operations assure that each expression is unambiguous. Creating an
expression that describes a computation involving a general quantity requires the ability to express the
computation in general terms, abstracting from specific instances.

Reading an expression with comprehension involves analysis of its underlying structure. This may suggest a
different but equivalent way of writing the expression that exhibits some different aspect of its meaning. For
example, p + 0.05p can be interpreted as the addition of a 5% tax to a price p. Rewriting p + 0.05p as 1.05p
shows that adding a tax is the same as multiplying the price by a constant factor.

Algebraic manipulations are governed by the properties of operations and exponents, and the conventions of
algebraic notation. At times, an expression is the result of applying operations to simpler expressions. For
example, p + 0.05p is the sum of the simpler expressions p and 0.05p. Viewing an expression as the result of
operation on simpler cxpressions can sometimes clarify its underlying structure.

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

Equations and Inequalities

An equation is a statement of cquality between two cxpressions, often viewed as a question asking for which
values of the variables the expressions on either side are in fact equal. These values are the solutions to the
equation. An identity, in contrast, is true for all values of the variables; identities are often developed by
rewriting an expression in an equivalent form.
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The solutions of an equation in one variable form a set of numbers; the solutions of an equation in two variables
form a set of ordered pairs of numbers, which can be plotted in the coordinate plane. Two or more equations
and/or inequalities form a system. A solution for such a system must satisfy every equation and inequality in the
system.

An equation can often be solved by successively deducing from it one or more simpler equations. For example,
one can add the same constant to both sides without changing the solutions, but squaring both sides might lead
to extraneous sclutions. Strategic competence in solving includes looking shead for productive manipulations
and anticipating the nature and number of solutions.

Some equations have no solutions in a given number system, but have a solution in a larger system. For
example, the solution of x + 1 = 0 is an integer, not a whole number; the solution of 2x + 1 = 0 is a rational
number, not an integer; the solutions of ** — 2 =0 are real numbers, not rational numbers; and the solutions of
X+2=0are complex numbers, not real numbers.

The same solution techniques used to solve equations can be used to rearrange formulas. For example, the
formula for the area of a trapezoid, 4 = ((b;+b;)/2)h, can be solved for & using the same deductive process.
Inequalities can be solved by reasoning about the properties of inequality. Many, but not all, of the properties of
equality continue to hold for inequalities and can be useful in solving them.

Connections to Functions and Modeling

Expressions can define functions, and equivalent expressions define the same function. Asking when two
functions have the same value for the same input leads to an equation; graphing the two functions allows for
finding approximate solutions of the equation. Converting a verbal description to an equation, inequality, or
system of these is an essential skill in modeling.

Seeing Structure in Expressions A.SSE
Interpret the structure of expressions

MCC9-12.A.S5E.1 Interpret expressions that represent a quantity in terms of its context.

MCC9-12.A.SSE.1a Interpret parts of an expression, such as terms, factors, and coefficients, in
context.

MCC9-12.A.SSE.1b Given situations which utilize formulas or expressions with multiple terms and/or
factors, interpret the meaning (in context) of individual terms or factors.

MCC9-12.A.S8E.2 Use the structure of an expression to rewrite it in different equivalent forms.
For example, see x* — y* as (x)?, thus recognizing it as a difference of squares that can be factored

as (X’ -y)) (< +y?).
Write expressions in equivalent forms to solve problems

MCC9-12.A.SSE.3 Choose and produce an equivalent form of an expression to reveal and explain
properties of the quantity represented by the expression.

MCC9-12.A.SSE.3a Factor any quadratic expression to reveal the zeros of the function defined by the
expression.
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MCC9-12.A.SSE.3b Complete the square in a quadratic expression to reveal the maximum and
minimum value of the function defined by the expression.

Arithmetic with Polynomials and Rational Expressions A.APR

Perform arithmetic operations on polynomials

MCC9-12.A.APR.1 Add, subtract, and multiply pelynomials; understand that polynomials form a system
analogous to the integers in that they are closed under these operations.

Creating Equations I A.CED

Create equations that describe numbers or relationships

MCC9-12.A.CED.1 Create equations and inequalities in one variable and use them to solve problems.
Include equations arising from linear, quadratic, and exponential functions (integer inputs only).

MCC9-12.A.CED.2 Create linear and exponential equations in two or more variables to represent
relationships between quantities; graph equations on coordinate axes with labels and scales. (The phrase
“jn two or more variables” refers to formulas like the compound interest formula, in which A = P(1 +
r/n)™ has multiple variables.)

MCC9-12.A.CED.3 Represent constraints by equations or inequalities, and by systems of equation and/or
inequalities, and interpret data points as possible (i.e. a solution) or not possible (i.e. a non-solution) under
the established constraints.

MCC9-12.A.CED.4 Rearrange formulas to highlight a quantity of interest using the same reasoning as in
solving equations. Examples: Rearrange Ohm’s law V = IR to highlight resistance R; Rearrange area of a
circle formula A = = ¥’ to highlight the radius r.

Reasoning with Equations and Inequalities A.REI

Understand solving equations as a process of reasoning and explain the reasoning

MCC9-12.A.REI1 Using algebraic properties and the properties of real numbers, justify the steps of a
simple, one-solution equation, Students should justify their own steps, or if given two or more steps of an
equation, explain the progression from one step to the next using properties.

Solve equations and inequalities in one variable

MCC9-12.A.REL3 Solve linear equations and inequalities in one variable including equations with
cocificients represented by letters. For example, given ax + 3 = 7, solve for x.

MCC9-12.A.REL4 Solve quadratic equations in one variable.
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MCC9-12.A.RE]4a Use the method of completing the square to transform any quadratic equation in
x into an equation of the form (x — p)’ = q that has the same solutions. Derive the quadratic formula
from ax’ +bx +c=0.

MCC9-12.A.REL4b Solve quadratic equations by inspection (e.g., for x* = 49), taking square roots,
factoring, completing the square, and the quadratic formula, as appropriate to the initial form of the
equation.

Solve systems of equations

MCC9-12.A.RELS Show and explain why the elimination method works to solve a system of two-variable
equations.

MCC9-12.A.REL6 Solve systems of linear equations exactly and approximately (e.g., with graphs),
focusing on pairs of linear equations in two variables,

Represent and solve equations and inequalities graphically

MCC9-12.A_REIL.10 Understand that the graph of an equation in two variables is the set of all its solutions
plotted in the coordinate plane

MCC9-12.A.REI.11 Using graphs, tables, or successive approximatioas, show that the solution to the
equation f(x) = g(x) is the x-value where the y-values of f(x) and p(x) are the same.

MCC9-12.A.REL12 Graph the solution set to a linear inequality in two variables.

Mathematics | High School—Functions

Functions describe situations where one quantity determines another. For example, the return on $10,000
invested at an annualized percentage rate of 4.25% is & function of the length of time the money is invested.
Because we continually make theories about dependencies between quantities in nature and society, functions
are important tools in the construction of mathematical models.

In school mathematics, functions usually have numerical inputs and outpuis and are often defined by an
algebraic expression. For example, the time in hours it takes for a car to drive 100 miles is a function of the car’s
speed in miles per hour, v; the rule T{v) = 100/v cxpresses this relationship algebraically and defines a function
whose name is T.

The set of inputs to a function is called its domain. We often infer the domain to be all inputs for which the
expression defining a function has a value, or for which the function makes sense in a given context.

A function can be described in various ways, such as by a graph (e.g., the tracc of a scismograph); by a verbal
rule, as in, “I’ll give you a state, you give me the capital city;” by an algebraic expression like f{x) = a + bx; or
by a recursive rule. The graph of a function is often a useful way of visualizing the relationship of the function
models, and manipulating a mathematical expression for a function can throw light on the function’s properties.
Functions presented as expressions can model many important phenomena, Two important families of functions
characterized by laws of growth are linear functions, which grow at a constant rate, and exponential functions,
which grow at a constant percent rate. Linear functions with a constant term of zero describe proportional
relationships.
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A graphing utility or a computer algebra system can be used to experiment with properties of these functions
and their graphs and to build computational models of functions, including recursively defined functions.

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

Understand the concept of a function and use function notation

MCC9-12.F.IF.1 Understand that a function from one set (the input, called the domain) to another set
(the output, called the range) assigns to each element of the domain exactly one element of the range, i.e.
each input value maps to exacily one output value. If f is a function, x is the input (an element of the
domain), and f(x) is the output (an element of the range). Graphically, the graph is y = {(x).

MCC9-12.F.IF.2 Use function notation, evaluate functions for inputs in their domains, and interpret
statements that use function notation in terms of a context.

MCC9-12.F.IF.3 Recognize that sequences are functions, sometimes defined recursively, whose domain is
a subset of the integers. (Generally, the scope of high school math defines this subset as the set of natural
numbers 1,2,3,4...) By graphing or calculating terms, students should be able to show how the recursive
sequence a,=7, a,=a,, +2; the sequence s, = 2(n-1) + 7; and the function f(x) = 2x + 5 (when x is a natural
number) all define the same sequence.

Interpret functions that arise in applications in terms of the context

MCC9-12.F.JF.4 Using tables, graphs, and verbal descriptions, interpret the key characteristics of a
function which models the relationship between two quantities. Sketch a graph showing key features
including: intercepts; interval where the function is increasing, decreasing, positive, or negative; relative
maximums and minimums; symmetrics; and end behavior.

MCC9-12.F.IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative
relationship it describes. For example, if the function h(n) gives the number of person-hours it takes to
assemble n engines in a factory, then the positive integers would be an appropriate domain for the function.

MCC9-12.F.IF.6 Calculate and interpret the average rate of change of a function (presented symbolically
or as a table) over a specified interval. Estimate the rate of change from a graph.

Analyze functions using different representations

MCCY9-12.F.IF.7 Graph functions expressed algebraically and show key features of the graph both by
hand and by using technology.
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MCC9-12.F.IF.7a Graph lincar and quadratic functions and show intercepts, maxima, and minima
(as determined by the function or by context).

MCC9-12.F.1F.7e Graph exponential functions, showing intercepts and end behavior.

MCC9-12.F.IF.8 Write a function defined by an expression in different but equivalent forms to reveal
and explain different properties of the function.

MCC9-12.F.IF.8a Use the process of factoring and completing the square in a quadratic function to
show zeros, extreme values, and symmetry of the graph, and interpret these in terms of a context. For
example, compare and contrast quadratic functions in standard, vertex, and intercept forms.

MCC9%-12.F.IF.9 Compare properties of two functions each represented in a different way (algebraically,
graphically, numerically in tables, or by verbal descriptions). For example, given a graph of one function
and an algebraic expression for another, say which has the larger maximum.

Building Functions F-BF

Build a function that models a relationship between two quantities

MCC9-12.F.BF.1 Write a function that describes a relationship between two quantities.

MCC9-12.F.BF.1a Determine an explicit expression and the recursive process {steps for calculation)
from context. For example, if Jimmy starts out with $15 and earns $2 a day, the explicit expression
“2x+15" can be described recursively (either in writing or verbally) as “to find out how much money
Jimmy will have tomorrow, you add $2 to his total today.” J, =J_, +2,J, =15

Build new functions from existing functions

MCC9-12.F.BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for
specific values of k (both pasitive 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

Construct and compare linear, guadratic, and cxponential models and solve problems

MCC9-12.F.LE.1 Distinguish between situations that can be modeled with linear functions and with
exponential functions,

MCC9-12.F.LE.1a Show that linear functions grow by equal differences over equal intervals and that
exponential functions grow by equal factors over equal intervals. (This can be shown by algebraic
proof, with a table showing differences, or by calculating average rates of change over equal intervals).
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MCC9-12.F.LE.1b. Recognize situations in which one quantity changes at a constant rate per unit
interval relative to another.

MCC9-12.F.LE.1c Recognize situations in which a quantity grows or decays by a constant percent rate
per unit interval relative to another.

MCC9-12.F.LE.2 Construct linear and exponential functions, including arithmetic and geometric
sequences, given a graph, a description of a relationship, or two input-output pairs (include reading these
from a table).

MCC9-12.F.LE.3 Observe using graphs and tables that a quantity increasing exponentially eventually
exceeds a quantity increasing linearly, quadratically, or (more generally) as a polynomial function.

Interpret expressions for functions in terms of the situation they model

MCC9-12.F.LE.5 Interpret the parameters in a linear (f(x) = mx + b) and exponential (f(x) = a-d*)
function in terms of context. (In the functions above, “m™ and “b” are the parameters of the linear
function, and “a” and “d” are the parameters of the exponential function.) In context, students should
describe what these parameters mean in terms of change and starting value.

Mathematics | High School—Statistics and Probability

Decisions or predictions are often based on data—numbers in context. These decisions or predictions would be
easy if the data always sent a clear message, but the message is often obscured by variability. Statistics provides
tools for describing variability in data and for making informed decisions that take it into account. Data are
gathered, displayed, summarized, examined, and interpreted to discover patterns and deviations from patterns.
Quantitative data can be described in terms of key characteristics: measures of shape, center, and spread. The
shape of a data distribution might be described as symmetric, skewed, flat, or bell shaped, and it might be
summarized by a statistic measuring center (such as mean or median) and a statistic measuring spread (such as
standard deviation or interquartile range). Different distributions can be compared numerically using these
statistics or compared visually using plots. Knowledge of center and spread are not enough to describe a
distribution. Which statistics to compare, which plots to use, and what the results of a comparison might mean,
depend on the question to be investigated and the real-life actions to be taken.

Randomization has two important uses in drawing statistical conclusions. First, collecting data from a random
sample of a population makes it possible to draw valid conclusions about the whole population, taking
variability into account. Second, randomly assigning individuals to different treatments allows a fair comparison
of the effectiveness of those trcatments. A statistically significant outcome is one that is unlikely to be duc to
chance alone, and this can be evaluated only under the condition of randomness. The conditions under which
data are collected are important in drawing conclusions from the data; in critically reviewing uses of statistics in
public media and other reports, it is important to consider the study design, how the data were gathered, and the
analyses employed as well as the data summaries and the conclusions drawn.

Random processes can be described mathematically by using a probability model: a list or description of the
possible outcomes (the sample space}, each of which is assigned a probability. In situations such as flipping a
coin, rolling a number cube, or drawing a card, it might be reasonable to assume various outcomes arc equally
likely. In a probability model, sample points represent outcomes and combine to make up events; probabilitics
of events can be computed by applying the Addition and Multiplication Rules. Interpreting these probabilities
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relies on an understanding of independence and conditional probability, which can be approached through the
analysis of two way tables.

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.

Connections to Functions and Modeling

Functions may be used to describe data; if the data suggest a linear relationship, the relationship can be modeled
with a regression line, and its strength and direction can be expressed through a correlation coefficient.

Interpreting Categorical and Quantitative Data S.ID

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

MCC9-12.5.1D.1 Represent data with plots on the real number line (dot plots, histograms, and box plots).

MCC9-12.5.ID.2 Use statistics appropriate to the shape of the data distribution to compare center
(median, mean) and spread (interquartile range, mean absolute deviation) of two or more different data
sets.

MCC9-12.5.ID.3 Interpret differences in shape, center, and spread in the context of the data sets,
accounting for possible effects of extreme data points {outliers).

Summarize, represent, and interpret data on two categorical and quantitative variables

MCC9-12.8.1D.5 Summarize categorical data for two categories in two-way frequency tables. Interpret
relative frequencies in the context of the data (including joint, marginal, and conditional relative
frequencies). Recognize possible associations and trends in the data.

MCC9-12.5.1ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the
variables are related.

MCC9-12.8.ID.6a Decide which type of function is most appropriate by observing graphed data,
charted data, or by analysis of context to generate a viable (rough) function of best fit. Use this
function to solve problems in context. Emphasize linear, quadratic and exponential models.

MCC9-12.8.ID.6¢c Using given or collected bivariate data, fit a linear function for a scatter plot that
suggests a linear association.
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Interpret linear models

MCC9-12.S.ID.7 Interpret the slope (rate of change) and the intercept (constant term) of a linear model
in the context of the data.

MCC9-12.S.1D.8 Compute (using technology) and interpret the correlation coefficient “r* of a linear fit.
(For instance, by looking at a scatterplot, studentis should be able to tell if the correlation coefficient is
positive or negative and give a reasonable estimate of the “r” value.) After calculating the line of best fit
using technology, students should be able to describe how strong the goodness of fit of the repression is,
using “r”.

MCC9-12.8.1D.9 Distinguish between correlation and causation.

Georgia Department of Education
December 2014 « Page 14 of 14
All Rights Reserved



Georgia Department of Education

Georgia Performance Standards in Mathematics
Geometry

Mathematics Georgia Performance Standards

K-12 Mathematics Introduction

Georgia Mathematics focuses on actively engaging the student in the development of mathematical
understanding by working independently and cooperatively to solve problems, estimating and computing
efficiently, using appropriate tools, concrete models, and a variety™of representations, and conducting
investigations and recording findings. There is a shift toward applying mathematical concepts and skills in the
context of authentic problems and student understanding of conceptsrather than merely following a sequence of
procedures. In mathematics classrooms, students will learn to/think orifically in a mathematical way with an
understanding that there are many different solution pathways-&nd sométimes more than one right answer in
applied mathematics. Mathematics is the economy of ififogmation. The central jdea of all mathematics is to
discover how knowing some things leads, via reagdning, to knowing more—without having to commit the
information to memory as a separate fact. It is the reasened, logical connectionsithat make mathematics
manageable. The implementation of Georgia Performance, Standagdshin Mathemalicshplaces the expected
emphasis on sense-making, problem solving, reason?ng_;, modeling, representation, 'connections, and
communication.

Mathematics Georgia Performance Standards
Geometry

Geometry is the second course in a sequence of thiez ﬁequi'red high school courses designed to ensure career
and college readiness. The course represents a discrete study of geometry with correlated statistics applications.

The standards i_u-fh@_-tlirfeeﬂcourse"high school sequence specify, the mathematics that all students should study in
order to.be cpllege ant'career ready, Additional matheématits content is provided in fourth credit courses and
advanced courses including-.pt%ecalcu]m, balculus, advanced statistics, discrete mathematics, and mathematics
of financé-colrses. High schob] course content standards are listed by conceptual categories including Number
and Quantity, Algebra, Functions, Geometry, and Statistics and Probability. Conceptual categories portray a
coherent view bf high school mafhematics cohtent; a student’s work with functions, for example, crosses a
number of tradiffondl, course boundaries, potentialiy up through and including calculus. Standards for
Mathematical Practiceprovide the folmdation for instruction and assessment.

Mathematics | Standards for Mathematical Practice

Mathematical Practices are listed with each grade’s mathematical content standards to reflect the
need to connect the mathematical practices to mathematical content in instruction.

The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels
should seek to develop in their students. These practices rest on important “processes and proficiencies” with
longstanding importance in mathematics education. The first of these are the NCTM process standards of
problem solving, reasoning and proof, communication, representation, and connections. The second are the
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strands of mathematical proficiency specified in the National Research Council’s report Adding It Up: adaptive
reasoning, strategic competence, conceptual understanding (comprehension of mathematical concepis,
operations and relations), procedural fluency (skill in carrying out procedures flexibly, accurately, efficiently
and appropriately), and productive disposition (habitual inclination to see mathematics as sensible, useful, and
worthwhile, coupled with a belief in diligence and one’s own efficacy).

1 Make sense of problems and persevere in solving them. _

High school students start to examine problems by explaining to themselves the meaning of a problem and
looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. They make
conjectures about the form and meaning of the solution and pland/solution pathway rather than simply jumping
into a solution attempt. They consider analogous problems,{andtry 'spebial cases and simpler forms of the
original problem in order to gain insight into its solution. Tﬁﬁe.y monitor and eyaluate their progress and change
course if necessary. Older students might, depending on the context of the 'problem, transform algebraic
expressions or change the viewing window on their gfqpﬁing calculator to get the ‘ipformation they need. By
high school, students can explain correspondences betwesn, equations, verbal descriptions, tables, and graphs or
draw diagrams of important features and relationships, graph. data, and search for regularity or trends. They
check their answers to problems using different methods amdicdntipually ask themselveg,_-"‘Does this make
sense?” They can understand the approachés of others to solving complex problems and identify
correspondences between different approaches):

2 Reason abstractly and quantitatively.

High school students seek to make sense of quantities and' thejr relationships in problem situations. They
abstract a given situation and representhjt symbolically, manipulate the’representing symbols, and pause as
needed during the manipllatiop process'in order to probe/into the referents for the symbols involved. Students
use quantitative reasoning 1o create cohefemvrepresenlaﬂdn'stof the problem at hand; consider the units involved;
attend to thesinéaning,of quantities, mptjust hiow to compute them; and know and flexibly use different
properties'of operations.and:abjects. ;

3 Constructviable argumentsand crit?que.“the reasoni'ng of others.

High school stidents understandiand use stated.assumptions, definitions, and previously established results in
constructing arguments. They mak&qb'_l,}jectures‘mﬂ build a logical progression of statements to explore the truth
of their conjectures. They are able tq.analyze situations by breaking them into cases, and can recognize and use
counterexamples. They.justify their_ tonclusions, communicate them to others, and respond to the arguments of
others. They reason inductivély about/fata, making plausible arguments that take into account the context from
which the data arose. High séhool students are also able to compare the effectiveness of two plausible
arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in an
argument—explain what it is. High school students learn to determine domains to which an argument applies,
listen or read the arguments of others, decide whether they make sense, and ask useful questions to clarify or
improve the arguments.
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4 Model with mathematics.

High school students can apply the mathematics they know to solve problems arising in everyday life, society,
and the workplace. By high school, a student might use geometry to solve a design problem or use a function to
describe how one quantity of interest depends on another. High school students making assumptions and
approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams,
two-way tables, graphs, flowcharts and formulas. They can analyze those, relationships mathematically to draw
conclusions. They routinely interpret their mathematical results in thé context of the situation and reflect on
whether the results make sense, possibly improving the model if it has mot served its purpose.

5 Use appropriate tools strategically.

High school students consider the available tools when §8lving 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, High school students should be sufficiently
familiar with tools appropriate for their grade or coursetonnake sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained,and théir limitations. For_example, high school
students analyze graphs of functions and §6lutions generated using & graphing calculator. [ty detect possible
errors by strategically using estimation and other’mathematical knowledge. When making mathematical models,
they know that technology can enable ‘theém to visualize the“results of varying assumptions, explore
consequences, and compare predictions with data. T'hey ‘are able to“ideatify relevant external mathematical
resources, such as digital contentdocated on a webite, and use them to pose or.solve problems. They are able to
use technological tools to.éxplore apd deepen theirunderstanding of concepts.”

6 Attend to precision. mﬁ-school students try to communicate precisely to others by using clear definitions in
discussion with others and'dnhtheir owni reasoning. Th_&x state the meaning of the symbols they choose,
specifying units:ofimeasure, and, lﬁbetfﬁg__-ﬂgﬁ} clarify the correspondence with quantities in a problem. They
calculate afcurately and efficiently, express numerical answers with a degree of precision appropriate for the
problerng coptext. By the fime they rea'utr'high school"the:,r have learned to examine claims and make explicit use
of definitions.

7 Look for and make use of structure. By Hig!i;chool, students look closely to discern a pattern or structure.
In the expression X . 9x + 14, older sjudents can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the
significance of an eﬁg_ﬁh& line in a jgeometric figure and can use the strategy of drawing an auxiliary line for
solving problems. They also, can step back for an overview and shift perspective. They can see complicated
things, such as some algebraic ’e’?a’fssions, as single objects or as being composed of several objects. For
example, they can see 5 — 3(x <¥)" as 5 minus a positive number times a square and use that to realize that its
value cannot be more than 5 for any real numbers x and y. High school students use these patierns to create
equivalent expressions, factor and solve equations, and compose functions, and transform figures.

8 Look for and express regularity in repeated reasoning.
High school students notice if calculations are repeated, and look both for general methods and for shortcuts.
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Noticing the regularity in the way terms cancel when expanding (x — 1)(x + 1), (x — 1)(x* + x + 1), and (x — I)(x’
+ x? + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to solve a
problem, derive formulas or make generalizations, high school students maintain oversight of the process, while
attending to the details. They continually evaluate the reasonableness of their intermediate results.

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

The Standards for Mathematical Practice describe ways in which deVeloping student practitioners of the
discipline of mathematics should engage with the subject matter as(they grow in mathematical maturity and
expertise throughout the elementary, middle and high school yesdrs. Designers of curricula, assessments, and
professional development should all attend to the need to copnectithe mathematical practices to mathematical
content in mathematics instruction.

The Standards for Mathematical Content are a balanced” combination ‘of ‘procedure and understanding.
Expectations that begin with the word “understand™ are often especially good, opportunities to connect the
practices to the content. Students who do not have an understanding of a topic may:rely on procedures too
heavily. Without a flexible base from which to work, the.}r may be les§ilikely to consider:analogous problems,
represent problems coherently, justify conglusions, apply the:mathematies 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:fo find.a shortcut. Fnshort, a lack of understanding effectively
prevents a student from engaging in the mﬂt_ligmh‘ﬁng’!‘.,pnactices.

In this respect, those content standards which, set an expectation of Umdsrstanding are potential “points of
intersection” between the Standardsifor Mathematical Copfent and,the Standards for Mathematical Practice.
These points of intersection/are inténded to be weighted/toward central’and generative concepts in the school
mathematics curriculumfhat most maérit! the time; resgdrces, innovative energies, and focus necessary to
qualitatively improve the" etirriculurd; instruction, ‘@ssessment, professional development, and student
achievement in.mathematics.
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Mathematics | High School—Geometry

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.

Although there are many types of geometry, school mathematics is devoted primarily to plane Euclidean
geometry, studied both synthetically (without coordinates) and analytically (with coordinates). Euclidean
geometry is characterized most importantly by the Parallel Postulate/that/states that through a point not on a
given line there is exactly one parallel line. (Spherical geometry, ipfcontrast, has no paralle! lines.) During high
school, students begin to formalize their geometry experiences from €]ementary and middle school, using more
precise definitions and developing careful proofs. Later in college some students develop Euclidean and other
geometries carefully from a small set of axioms. '

The concepts of congruence, similarity, and symmetry can'be understood fromsthe perspective of geometric
transformation. Fundamental are the rigid motions: translations, rotations, reflections, and combinations of
these, all of which are here assumed to preserve'distance and angles (and fherafore shape in general).
Reflections and rotations each explain a particular type, ofsymmetry;vand the symmétries of an object offer
insight into its attributes—as when the reflective symmetry. ofian isoscelés triangle assures that its base angles
are congruent. -

In the approach taken here, two geometric fig are defined ta be _congruent if there is a sequence of rigid
motions that carries one onto the other. This i the, principle of superposition. For triangles, congruence means
the equality of all corresponding pairs of sides and all'corresponding pairs.of angles. During the middle grades,
through experiences drawing triangles from given' gonditm gtudents notjce ways to specify enough measures
in a triangle to ensure that all triapgles drawn ‘with thoSe measures dre tongruent, Once these triangle
congruence criteria (ASA, SAS, and 5SS) are established psing rjﬁﬂ- motions, they can be used to prove
theorems about triangles, quadrilaterals;and other geametrie figures.

Similarity transfonnation?{ﬁgi_d motiops followed by, dilations) define similarity in the same way that rigid
motions define congruence, thereby formalizing the Similarity ideas of "same shape" and "scale factor”
developed in.the mTﬁdlg,%rades.'Tm.-ﬂ;nsfnmﬁqns lead:th the criterion for triangle similarity that two pairs
of correspdndipg angles are.congruent. '

The definitions of sine, cbsineé; and tangent for acute‘mﬁﬁs are founded on right triangles and similarity, and,
with the P{,‘Ehgggorean Theorem, are funf:;ismal in many real-world and theoretical situations. The Pythagorean
Theorem is'getieralized to non—ﬁﬂi&.}riang‘!bg-‘hy the Law of Cosines. Together, the Laws of Sines and Cosines
embody the triangle congruence criteria for the cases where three pieces of information suffice to completely
solve a triangle. Rurthermore, thes& laws yield two possible solutions in the ambiguous case, illustrating that
Side-Side-Angle is ﬂﬁta’congruence;dﬁierion.

Analytic geometry congetts algebra and geometry, resulting in powerful methods of analysis and problem
solving. Just as the number line associates numbers with locations in one dimension, a pair of perpendicular
axes associates pairs of numbers with locations in two dimensions. This correspondence between numerical
coordinates and geometric pointsrallows methods from algebra to be applied to geometry and vice versa. The
solution set of an equation becomes a geometric curve, making visualization a tool for doing and understanding
algebra. Geometric shapes can be described by equations, making algebraic manipulation into a tool for
geometric understanding, modeling, and proof. Geometric transformations of the graphs of equations correspond
to algebraic changes in their equations.

Dynamic geometry environments provide students with experimental and modeling tools that allow them to
investigate geometric phenomena in much the same way as computer algebra systems allow them to experiment
with algebraic phenomena.
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Connections to Equations

The correspondence between numerical coordinates and geometric points allows methods from algebra to be
applied to geometry and vice versa. The solution set of an equation becomes a geometric curve, making
visualization a tool for doing and understanding algebra. Geometric shapes can be described by equations,
making algebraic manipulation into a tool for geometric understanding, modeling, and proof.

Congruence G.CO

Experiment with transformations in the plane

MCC9-12.G.CO.1 Know precise definitions of angle, ciréle, perpendicular line, parallel line, and line
segment, based on the undefined notions of point, ling, distance along:a line, and distance around a
circular arc.

MCC9-12.G.CO.2 Represent transformations in the plane using, e.g., transparencies and geometry
software; describe transformations as functions that take points in the plane &§ ln uts and give other
points as outputs. Compare transformations that preserye distance and angle to those'that do not

(e.g., translation versus horizontal stretch).

MCC9-12.G.CO.3 Given a rectangle, parallelogram, trapezoid, or'regular polygon, describe the rotations
and reflections that carry it onto itself.

MCC9-12.G.CO.4 Develop definitions of rotations, reflections;and translations in terms of angles, circles,
perpendicular lines, paralle] linés, and line segments.

MCC9-12.G.CO.5 Given &, geometric figure and & rotation, reflection, or translation, draw the
transformed figure using, e.g.;,graph paper, tracing'paper, or geometry software. Specify a sequence of
transformationstthat will carrya‘given figure onto another.

erms of rigid motions

MCC9-12.G.GO.6 Use geometrie descripfions of rigid motions to transform figures and to predict the
effect of a givenyrigid motion on a given figure; given two figures, use the definition of congruence in
terms of rigid motions to decide if they are congruent.

MCC9-12.G.CO.7 Use the definition bf congruence in terms of rigid motions to show that two triangles
are congruent if and only/if.corre§ponding pairs of sides and corresponding pairs of angles are congruent.

MCC9-12.G.CO.8 Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow from the
definition of congruence in terms of rigid motions. (Extend to include HL and AAS.)

Prove geometric theorems

MCC9-12.G.CO.9 Prove theorems about lines and angles. Theorems include: vertical angles are
congruent; when a transversal crosses parallel lines, alternate interior angles are congruemt and
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corresponding angles are congruent; points on a perpendicular bisector of a line segment are exactly
those equidistant from the segment’s endpoints.

MCC9-12.G.CO.10 Prove theorems about triangles. Theorems include: measures of interior angles of a
triangle sum to 180 degrees; base angles of isosceles triangles are congruent; the segment joining
midpoints of two sides of a triangle is parallel to the third side and half the length; the medians of a
triangle meet at a point.

MCC9-12.G.CO.11 Prove theorems about parallelograms. Theorems include: opposite sides are
congruent, opposite angles are congruent, the diagonals of .a parallelogram bisect each other, and
conversely, rectangles are parallelograms with congruent diagonals.

Make geometric constructions

MCC9-12.G.CO.12 Make formal geometric constructions with a variety of tools and methods (compass
and straightedge, string, reflective devices, paper folding, dynamic geometric software, etc.). Copying a
segment; copying an angle; bisecting a segment; bisecting an angle; constructing, perpendicular lines,
including the perpendicular bisector of a line segment; and constructing a line parallel to a given line
through a point not on the line.

MCC9-12.G.CO.13 Construct an equilateral triangle, a square, and a regular hexagon, each inscribed in
a circle.

Similarity, Right Triangles, and Trigonometry G.SRT
Understand similarity{jn terms of similarity transformations

MCC9-12.G.SRT.1 Verify experimentally the properties of dilations given by a center and a scale factor.
a. The dilation.of a line not passing through the center of the dilation results in a parallel line and
leaves a line passing through the center unichanged.
b. 'he dilation of a line.segmentis longer or shorter according to the ratio given by the scale factor.

MCC9-12:G.SRT.2 Given two figures, use the definition of similarity in terms of similarity transformations
to decide if they’are similar; explain, using similarity transformations, the meaning of similarity for
triangles as the equality of all corresponding pairs of angles and the proportionality of all corresponding
pairs of sides.

MCC9-12.G.SRT.3 Use the properties of similarity transformations to establish the AA criterion for two
triangles to be similar.

Prove theorems involving similarity

MCC9-12.G.SRT.4 Prove theorems about triangles. Theorems include: a line parallel to one side of a
triangle divides the other two proportionally, (and its converse); the Pythagorean Theorem using triangle
similarity.

MCC9-12.G.SRT.5 Use congruence and similarity criteria for triangles to solve problems and to prove
relationships in geometric figures.
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Define trigonometric ratios and solve problems involving right triangles

MCC9-12.G.SRT.6 Understand that by similarity, side ratios in right triangles are properties of the
angles in the triangle, leading to definitions of trigonometric ratios for acute angles.

MCC9-12.G.SRT.7 Explain and use the relationship between the sinc.and cosine of complementary
angles.

MCC9-12.G.SRT.8 Use trigonometric ratios and the Pythagoréan Theorem to solve right triangles in
applied problems.

Circles G.C

Understand and apply theorems about circles
MCC9-12.G.C.1 Understand that all circles are similar:

MCC9-12.G.C.2 Identify and describe relationships among inscribed angles, radii, chords, tangents, and
secants. Include the relationship between céntral,inscribed, and clrcumscribed angles; inscribed angles
on a diameter are right angles; the radius of a circle i perpendiculariip the tangent where the radius
intersects the circle.

MCC9-12.G.C.3 Constriict the inscribed and circumscribed circles-of a triangle, and prove properties of
angles for a quadrilateral inscribedina circle.

MCC9-12.G.C.4 Constructa tangent line from a point'dutside a given circle to the circle.

Find arc lengthsand areas of sectors of circles

MCC9-12.G.C.5 Derive using similarity.the fact that the length of the arc intercepted by an angle is
propurtio‘nﬁ.'to the radius, and define the radian measure of the angle as the constant of proportionality;
derive the formula for the area ofd.sector.

Expressing Geometric Properties with Equations G.GPE

MCC9-12.G.GPE.1 Derive the equation of a circle of given center and radius using the Pythagorean
Theorem; complete the square to find the center and radius of a circle given by an equation.

MCC9-12.G.GPE.2 Derive the equation of a parabola given a focus and directrix.
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Use coordinates to prove simple geometric theorems algebraically

MCC9-12.G.GPE.4 Use coordinates to prove simple geometric theorems algebraically. For exaniple,
prove or disprave that a figure defined by four given points in the coordinate plane is a rectangle; prove or
disprove that the point (1, \3) lies on the circle centered at the origin and containing the point (0,2).
(Focus on quadrilaterals, circles, right triangles, and parabolas.)

MCC9-12.G.GPLE.5 Prove the slope criteria for parallel and perpendicular lines and use them to solve
geometric problems (e.g., find the equation of a line parallel or perpendicular to a given line that passes
through a given point).

MCC9-12.G.GPE.6 Find the point on a directed line segment betwéen two given points that partitions the
segment in a given ratio.

MCC9-12.G.GPE.7 Use coordinates to compute perimeters of polygons and'aréas of triangles and
rectangles, e.g., using the distance formula.

Geometric Measurement and Dimension G.GMD

Explain volume formulas and use them {o ﬂiﬂ‘: problems

MCC9-12.G.GMD.1 Give informal arguments for geometric formulas.
a. Give informal arguments for the formulas of the circumference bf a circle and area of a circle
using disscction argiments and informal'limit arguments,
b. Give informal argumentsfor:the formulg of the-volume gf'a cylinder, pyramid, and cone using
Cavalieri’s principle.

MCC9-12.G.GMD.2 Give an/informalargument using-ﬁavalieri's principle for the formulas for the
volume of a sphere-and other'solid figures:

MCC9-12:G.GMD.3 Use.yolume formulas for cylinders; pyramids, cones, and spheres to solve problems.

Visualize

nal and three-dimensional objects

MCC9-12.G.GMD:4 Identify the Shapes of two-dimensional cross-sections of three-dimensional objects,
and identify three-dimensional objects generated by rotations of two-dimensional objects.

Modeling with Geometry G.MG
Apply geometric concepts in modeling situations

MCC9-12.G.MG.1 Use geometric shapes, their measures, and their properties to describe objects
(e.g., modeling a tree trunk or a human torso as a cylinder).

MCC9-12.G.MG.2 Apply concepts of density based on area and volume in modeling situations
(e.g., persons per square mile, BTUs per cubic foot).
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MCC9-12.G.MG.3 Apply geometric methods to solve design problems (e.g., designing an object or
structure to satisfy physical constraints or minimize cost; working with typographic grid systems based
on ratios).

Mathematics | High School—Statistics and Probability

Decisions or predictions are often based on data—numbers in context. These decisions or predictions would be
easy if the data always sent a clear message, but the message is often obscuréd by variability. Statistics provides
tools for describing variability in data and for making informed decisjons that take it into account. Data are
gathered, displayed, summarized, examined, and interpreted to_.discg?ei'«.pattems and deviations from patterns.
Quantitative data can be described in terms of key characteristics: measures of shape, center, and spread. The
shape of a data distribution might be described as symmétric, skewed, flatj,or bell shaped, and it might be
summarized by a statistic measuring center (such as mean or median) and a sfatistic measuring spread (such as
standard deviation or interquartile range). Different distribufions can be compared numerically using these
statistics or compared visually using plots. Knowledge oficenter and spread are not epough to describe a
distribution. Which statistics to compare, which plots to use;.and what the results of a mmpgrlson might mean,
depend on the question to be investigated and the real-life actions to betaken.

Randomization has two important uses indrawing statistical copcldsiops. First, collecting data,from a random
sample of a population makes it possible to/draw valid cohclusions about the whole population, taking
variability into account. Second, randomly assignmgiindividuals to different treatments allows a fair comparison
of the effectiveness of those treatments. A stafiStically. significant outcome is one that is unlikely to be due to
chance alone, and this can be evaluated only apder the tondition of ranﬂomness The conditions under which
data are collected are lmporta.ntln drawing conciuslu_ns from ﬂ]qumal in crltlca'lly reviewing uses of statistics in
public media and other reports, it i5‘important to coqmder,ihﬂ study-design, how the data were gathered, and the
analyses employed as well ds the data Summaries and thé conclusions drawn.

Random processes can beédescribed mathematically hy lsing a probability model: a list or description of the
p055|ble outcomes (the sample $pace), each.of which is\assigned a probability. In sitvations such as flipping a
coin, rolling amfiffiber,cube, or'drawing a-card, it.might be reasonable to assume various outcomes are equally
likely. In a'probability model, sample points represefit.outcomes and combine to make up events; probabilities
of events can be compufed by apply'iﬁé?he Addition--a,i_mﬂi'Multiplication Rules. Interpreting these probabilities
relies on'amtunderstanding ofiindependence:and conditional probability, which can be approached through the
analysis of two: way tables,

Technology plays, an important Tol& in stafistics and probability by making it possible to generate plots,
regression functiops;sand correlation coefficients, and to simulate many possible outcomes in a short amount of
time.

Connections to Functionsand Modeling
Functions may be used to déscribe dafa; if the data suggest a linear relationship, the relationship can be modeled
with a regression line, and its strength and direction can be expressed through a correlation coefficient.
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Conditional Probability and the Rules of Probability S.CP

Understand independence and conditional probability and use them to interpret data

MCC9-12.S.CP.1 Describe categories of events as subsets of a sample space using unions, intersections, or
complements of other events (or, and, not).

MCC9-12.S.CP.2 Understand that if two events A and B are independent, the probability of A and B
occurring together is the product of their probabilities, and that if'the probability of two events A and B
occurring together is the product of their probabilities, the two evenis are independent.

MCC9-12.S.CP.3 Understand the conditional probability of A given/B as P (A and B)/P(B). Interpret
independence of A and B in terms of conditional probability;that is the conditional probability of A given
B is the same as the probability of A and the conditional probability of B given A is the same as the
prabability of B.

MCC9-12.8.CP.4 Construct and interpret two-way" :ﬁ'equency tables of data when two categories are
associated with each object being classified. Use the two-way table as a sample space'to decide if events
are independent and to approx:mnte conditional probabilities; For example, use collected data from a
random sample of students in your school on.their favorite subject among math, science, and English.
Estimate the probability that a randomly Selected student from Yourschool will favor science given that the
student is in tenth grade. Do the same for othersubjectsund compare the results.

MCC9-12.5.CP.5 Recognize andrexplain the'concepts of conditional ‘probability and independence in
everyday language and éveryday situations. Forexample, comparethe chance of having lung cancer if you
are a smoker with the chance of being a smoker if youhave Tung cariver,

Use the rules of probability.

of compound events in a uniform probability model

MCC9-12.S.CP.6 Eindithe conditional bro]:‘a'bi_li_fy_-.af A'given B as the fraction of B’s outcomes that also
belong t0:A; and interprétthe answer in context.

MCC9-12:8.GP.7 Apply the Addition Rule; P(A or B) = P(A) + P(B) — P(A and B), and interpret the
answers in context.
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Georgia Department of Education
2015-2016 State Board of Education Local Class Size Flexibility Considerations

In limited situations where the State Board of Education approves class size flexibility for the 2015-2016
school year, local school districts must consider the needs of the students and other program requirements
that may impact class size. Among the considerations for all students are:

{1) The delivery of instruction in an effective manner so that the needs of the learner can be met in the
classroom;

(2) The safety of the students in larger classrooms;

(3) The possibility for increased discipline issues if classrooms are too large; and

(4) Adequate equipment or materials for the entire class. Moreover, there are many subgroups or special
popiulations with learning challenges that require additional considerations.

Additional considerations and guidanf:e regarding how to utilize the flexibility authorized by the State
Board are addressed below.

Class Size Considerations

Federal requirements: The State Board will not waive any federal requirements. School districts must
adhere to all federal requirements that impact any school setting or group. This will include accountability
requirements to meet state and federal performance targets for all students and subgroups, including
students eligible under the IDEA and Title III (ESOL and Immigrant programs). In addition to the
accountability requirements for meeting performance targets, school districts are expected to meet the
performance requirements of Title III for ESOL students and the IDEA performance requirements for
special education students. Any penalties for not meeting federal accountability and performance targets
will still apply. As always, school districts are expected to improve the performance of all populations.
Further, school districts must meet all federal requirements for the delivery of services. In short, that
means that programs must be designed to meet the needs of the students for whom they are intended, that
instruction must be delivered in an appropriate and timely manner, and no program discriminates on the
basis of race/ethnicity, religion, disability or economic status, Additionally, school districts must
continue to provide a free appropriate public education te all students eligible for special education
services under IDEA.

Models of delivery: Although the State Board may grant flexibility for class size requirements, other
program requirements were not waived. Districts provided a waiver for the 2015-2016 school year should
review all program requirements very carcfully as they adjust class sizes.

1. Special populations or programs such as English language learners (ELL), special education,
gifted education, alterative cducation programs, remedial education program (REP), or carly
intervention program (EIP) have models of delivery for the services or programs. Even though
the specific class sizes may be increased, the school system must adhere to all model delivery
requirements. For example, the Augmented mode! for REP will still require additional teaching
staff although the class size may be larger than the class size permitted under the current State
Board rule. A model that calls for a reduced class size must be smaller than the district’s regular
class size although the class size may be larger than the class size permitted under the current
State Board rule.

2. If certain models of delivery contain requirements for paraprofessionals as part of the class, the
school district must adhere to those requirements. For example, a special education class for
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students with profound intellectual disabilities must have a paraprofessional and a teacher.
Although the number of students can increase beyond the class size permitted under the current
State Board rule, the requirement to have paraprofessional in the classroom was not waived.

Eligibility limits: Some programs limit enrollment in the special program to a percentage of the school
or district population. These enrollment limits were not waived. For example, EIP limits enrollment for
services to 3% of the population in grades 2 - 5, this limit is still in place although more students may be
served in a class.

Facility requirements: Facilities and some special programs require minimum space or other safety
criteria. These space and safety requirements were not waived. For example, a special education
classroom must contain 38 square feet per student. Classrooms for students with hearing impairments
must have appropriate sound treatment or acoustical accommodations. Further, in career technical
courses, national standards for industry certification and/or Occupational Safety and Health
Administration (OSHA) standards will apply with their specific ratios of equipment/square footage to
students.

Caseload requirements for special education: State Board Rule 160-4-7-,14 Personnel, Facilities, and
Caseloads, limits the caseload for personnel providing services to students with disabilities. These
caseload requirements were not waived, and school districts are expected to adhere to the caseload
requirements of rule 160-4-7-.14.

Class Size Reporting during FTE: For local school districts that are approved for a class size waiver
for the 2015-2016 school year, the GaDOE's Data Collections Division is suppressing class size overage
errors during the 2015-2016 school year Class Size data collection. Any further updates will be
communicated to your FTE Coordinators during the Data Collections.

Gceorgia Depantment of Education
January 7, 2015 * Page 2 of 2
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Georgia Department of Education

Revision of CCGPS English Language Arts Standards

Summary of Changes
NUMBER of STANDARDS
GRADE
Current Revised Added Moved

Kindergarten 41 1" 0 1
1 41 5 0 1

2 40 5 0 1

3 42 3 0 1

4 43 2 0 0

5 43 0 0 0

6 41 3 0 0

7 41 2 0 0

8 41 2 0 0
9-10 41 8 o 0
11-12 41 2 0 0

Dr. John D. Barge, State School Superinicndent

English Language Arts Standards » Kindergarten - High School
October 23, 2014 « Page iii of i
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Revision of CCGPS Mathematics Standards

Georgia Department of Education

Summary of Changes
NUMBER of STANDARDS
GRADE
Current Revised Added Moved
Kindergarten 22 5 1 0

1 21 5 1 0

2 26 3 0 0

3 25 10 0 1

4 28 12 0 0

5 26 11 0 0

6 29 9 0 0

7 24 12 1 0

8 28 8 0 0
9 Geometry

9 46 28 1
Standards
25 Algebra

10 60 30 0
Standards

Dr. John D. Barge, State School Superintendent
Mathematics Standards » Kindergarten —High School

October 23, 2014 » Page lii of i
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