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Secondary Mathematics Specialist
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Bureau of Standards and
Instructional Support
Courtney.starling@fldoe.org
(850) 245-9066

Job Duties:

Provide professional ,
development and resources to §
support the State of Florida’s
secondary mathematics
education programs.
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About Us

Terri Sebring

Test Development Center

Mathematics Content Specialist
& Adventure Seeker

terri.sebring@fldoe.org
850.922.2584 Extension 2226

“One's destination is never a place, but
always a new way of seeing things.”
Henry Miller
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Objectives

* Participants will be able to understand the
coherence of the quadratic standards.

* Participants will utilize models and manipulatives to
complete the square to enhance student
understanding.
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Focus Standards

* MAFS.912.A-SSE.2.3 Choose and produce an equivalent form of
an expression to reveal and explain properties of the quantity
represented by the expression. %

b. Complete the square in a quadratic expression to reveal the maximum
or minimum value of the function it defines.

* MAFS.912.F-IF.3.8 Write a function defined by an expression in
different but equivalent forms to reveal and explain different
properties of the function.

fldoe.org

a. 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.

* MAFS.912.A-REI.2.4 Solve quadratic equations in one variable.

a. 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 this form.
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Discussion

Within your groups discuss the following
guestions.

* What are some similarities of the focus
standards?

* What are some differences of the focus
standards?

* What is the standard asking of an Algebra 1
student?
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Focus Standards
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* MAFS.912.A-SSE.2.3/Choose and produce|an equivalent form of
an expression to reveal and explain properties of the quantity
represented by the expression. %

or minimum value of the function it defines.

* MAFS.912.F-IF.3.8 Write a function defined by an expression in
different but equivalent forms to reveal and explain different

properties of the function.

b. Use the process of factoring and
function to show zeros, extreme va

completing the square

b..Complete the square in a quadratic expression to reveal the maximum

in a quadratic

ues, and symmetry of the graph, and
interpret these in terms of a context.

 MAFS.912.A-REI.2.4 Solve quadratic equations|in one variable.

a. Use the method of|completing the square

equation in x into an equationof the form-{

solutions. Derive the quadratic formula from this form.
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* Modeling standards help to link various math
topics to real-world situations

* Students must choose and use appropriate
content to analyze situations and make a
decision.

* Descriptive modeling utilizes observation
graphs to describe the phenomena

* Analytic modeling utilizes functions to
explain data on theoretical ideas

http://www.cpalms.org/Standards/
mafs_modeling standards.aspx
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Mathematics Modeling Cycle

» ldentify variables in the situation.

» Formulate a model by creating & selecting various representations
that describe relationships between variables.

» Analyze & perform operations on these relationships to draw
conclusions.

» Interpret the results in terms of the original situation.

» Validate the conclusion(s) by comparing them with the situation
and then either improve the model or accept it.

» Report the conclusions and reasoning behind them.

fldoe.org

Activity: Within your groups, use the
chart paper provided to create a chart
describing the Modeling Cycle.
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Mathematics Modeling Cycle
Variables
N\
o

Analyze & Perform
Operations
\ Interpret
Results
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Analyzing the Standards through

assessment
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A-SSE.2.3b Choose and produce an@quivalent)orm of an expression
to reveal and explain properties of the quantity represented by the
expression.

b. Complete the square in a quadratic expression to reveal the

maximum or minimum value of the function it defines. Real-World Context

A-REI.2.4a Solve quadratic equations in one variable.

a. Use the method of completing the square tny

quadratic equation in x into an equation of the form (x—p)?=9
that has the same solutions. Derive the quadratic formula from

this form. Mathematical Context

F-IF.3.8 Write a function [defined by an expression in different but
equivalentyorms to reveal and explain different properties of the
function.

a. Use the process of factoring and completing the squarein a
qguadratic function to show zeros, extreme values, and symmetry of

. - Mathematical or
the graph, and interpret these in terms of a context. T
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Mathematical Practice 7

MAFS.K12.MP.7.1

Look for and make use of structure.

Mathematically proficient students look closely to discern a
pattern or structure.

Teaching students the method of completing the square by
looking at the form an expression, equation, and function gives
the student a richer mathematical experience while having the
student learn to make use of the structure to find and intepret
the vertex of a quadratic.

Simply teaching a student the shortcut of finding a vertex

eliminates this richness and use of structure.
www.FLDOE.org
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MAFS.K12.MP.4.1

Model with mathematics.

Modeling can have different goals depending on the
situation. Modeling can begin with asking student to
define the variables or why a certain function could model
a context. Providing contexts where students question
the results based on a context is also a way to scaffold a
student's understanding of modeling.

Modeling can be seen in the K -5 standards as students
build area models. In the 6 — 8 standards students use
proportional reasoning to model contexts. In Algebra 1,
the modeling cycle becomes more formal.

www.FLDOE.org
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Assessed throughout

MAFS.912.N-Q.1.1

Use units as a way to understand problems and to guide the solution
of multi-step problems; choose and interpret units consistently in
formulas; choose and interpret the scale and the origin in graphs and
data displays.

MAFS.912.N-Q.1.2
Define appropriate quantities for the purpose of descriptive modeling.

MAFS.912.N-Q.1.3
Choose a level of accuracy appropriate to limitations on measurement
when reporting quantities.
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Instructional Methods for Completing

the Square
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Compare Student Work

The expression 8x% — 160x + 7132 approximates the
school enrollment of 16 and 17 year olds, in
thousands, for the years 1980 to 2000, where x is the
number of years since 1980.

Write an equivalent expression that is most useful for
finding the year for which enrollment was at a
minimum.

What year was school enrollment for 16 and 17 year
olds at its lowest?
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Compare Student Work

Within your group discuss the following:

* What does the student
know/understand?

* What are some questions we can ask to
correct the students’ misconceptions?

* What are some questions we can ask to
extend a students’ thinking?
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Using Manipulatives in Completing the Square
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Using Manipulatives in Completing the Square
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Using Manipulatives in Completing the Square

2 |
X -ox +4:-7F +9
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Using Manipulatives in Completing the Square
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Activity

* Using the algebra tiles provided at your
table, practice completing the square with
the following.

* x>+10x+15=0
* 2x2-4x+1=0

* Can you find another way to complete the
sqaure using other models/manipulatives?

www.FLDOE.org
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Discussion

* In your groups, discuss how might you
use this in your classroom.

www.FLDOE.org
© 2015, Florida Department of Education. All Rights Reserved.



http://www.fldoe.org/

FLORIDA DEPARTMENT OF

‘. EDUCATION

fldoe.org

Assessment Items
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Released Field Test items
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* This presentation explores standards in Algebra 1 that seem to
present the greatest challenges for students, as determined by
data gathered on test items during field testing.

* The presentation will review some of these items, the standards
they are aligned to, and possible student misconceptions about
the standards.

 The format that students saw so that the item could fit onto the
PowerPoint slide.

* The Test Development Center is working with the Bureau of
Standards and Instruction to place these and other EOC items on
CPalms. Until then these items can be accessed on the FCTM
website at: https://fctm.net/tdcpresentations/

www.FLDOE.org
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e All of these items were reviewed by Florida educators at Item
Review and most were reviewed again during Rubric Validation.

fldoe.org

* All items in this presentation did not count for student scores.
These items may be used by educators. Educators are cautioned
in making any assumptions about the items in the FSA bank based
on the items in this presentation.

* There are no interpretive products or associated item data
releases available for these items.

www.FLDOE.org
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For each item, discuss which standard it is

assessing.
For each item, discuss common misconceptions

or concepts students may struggle with.
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An equation is shown.

|
2x2-12x+1=0

The first two steps for transforming the given equation to
the form a(x — p)? = g are shown. A REI.2.4a

Given | 2x2-12x+1=0

Stepl 2x?>-12x= -1

Step2 2(x*-6x)= -1

This question has two parts.
Both dropdowns

Part A. Click on each blank to select a number to complete step 3 of the process of
transforming the given equation into the form a(x — p)2 =q.

Step 3 2(x* - 6x + | “)=-1+ v

Part B. Write the equation in the form a(x — p)? = q.

OH®O®® @
1 2 3 x
4 5 6 + ] . - ‘
7 8 9 < < = > H > ‘
0 s 200 0O 0 0 3
sin cos tan arcsin H arccos arcta.n‘
www.FLDOE.org
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This guestion has two parts.

The owner of a small video game store creates an expression that represents the store’s weekly profit, in dollars,
based on the price, x, in dollars, of a hew video game.

Part A. Four equivalent expressions for the profit are shown. m

Which expression reveals the price that produces the highest possible weekly profit without changing the form?

@ —2x2+220x — 2688

® -2(x2-110x + 1344)
© -2(x-—14)(x —96)

© _2(x-55)%+3362

Part B. What is the maximum weekly profit, in dollars?

1 2 3
4 5 6
7 8 9
0 -

WWW.rLUULE.OIg
© 2018 Florida Department of Education. All Rights Reserved.
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A function is shown.
f(x) = —6x%+24x - 20

A. Drag a number to each box to

create an equivalent form of
the function.

Click on each property of the
function that the equivalent
form reveals.

FLORIDA DEPARTMENT OF

Ao A S O Wl LA

_ f‘l-c-l’oerorg‘

1 @

2

5 A.

4 )= | ix-: )2+

5

6

7

8 | B.

9

0 the zeros of the function

-1

-2 the minimum value of the function
-3

“; the maximum value of the function
_g the axis of symmetry of the function
-8

-9

www.FLDOE.org
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When the solution of x2—8x — 6 = 0 is expressed as 4 + Vr, what is the value of r?

-b+ ’b2—4ac

X =
2a

1 2 3
4 5 6
7 8 9
0 -

www.FLDOE.org
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4(x=2)(x+8) =0

What are the values of p and g when the equation is written in the form (x — p)2 =q?

p:
q:

TN SN 2N N S am
(@) (=) (&) (» (&
M R e N Ly

1 2 3
4 5 6
7 8 9
0 -
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This question has two parts.

The total amount of money, in billions of dollars, spent on health care in the United States from 2000 to 2015 can
be estimated by the expression shown, where x is the number of years since 2000.

—1(x2 - 120x — 1024)

Part A. Which equivalent form of the expression reveals the maximum amount spent, in billions of dollars, on
health care?

@ _1(x -60)°+ 4624
® —x(x—120)+ 1024

© —x?+120x + 1024

o)

—-1(x —128)(x + 8)

Part B. What is the maximum amount of money, in billions of dollars, spent on health care?

1 2 3
4 5 6
7 8 9
0

www.FLDOE.org
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Finding Real World Contexts

The expression 8x% — 160x + 7132 approximates the
school enrollment of 16 and 17 year olds, in
thousands, for the years 1980 to 2000, where x is the
number of years since 1980.

Write an equivalent expression that is most useful for
finding the year for which enrollment was at a
minimum.

What year was school enrollment for 16 and 17 year
olds at its lowest?

www.FLDOE.org
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Table 223. School Enrollment by Age: 1970 to 2009

[As of October (60,357 represents 60,357,000). Covers civilian noninstitutional population enrolled in nursery school and above.
Based on Current Population Survey; see text, Section 1 and Appendix Il1]

Age 1970 1980 1985 1990 1995 2000 2005 2007 2008 2009
ENROLLMENT (1,000)

Total, 3to 34 years old. ......| 60,357 57,348 58,013 60,588 66,939 69,560 72,768 72970 73,275 73,905
3and4yearsold............. 1,461 2,280 2,801 3,292 4,042 4,097 4,383 4,491 4,458 4,475
Sand6yearsold............. 7,000 5853 6,697 7,207 7,901 7,648 7,486 7,792 7,651 7,783
7to13yearsold ... .......... 28,943 23751 22,849 25016 27,003 28296 27,936 27,532 27,681 27,609
14 and 15yearsold. .. ........ 7860 7,282 7362 6,555 7,651 7,885 - 7,789
16and 17 yearsold. . . ........ 6,927 7,129 6,654 6,098 6,997 7,341 Quadratlc 7,939
18 and 19 yearsold. .. ........ 3,322 3,788 3,716 4,044 4274 4926 '“—oroo—oovo——Do0OT—15,935
20and 21 yearsold........... 1,949 2,515 2,708 2,852 3,025 3,314 4,069 3,916 4,052 4,163
22to24yearsold ............ 1,410 1,931 2,068 2,231 2545 2,731 3,254 3,375 3,488 3,818
25to 29 yearsold ............ 1,011 1,714 1,942 2013 2216 2,030 2,340 2577 2,764 2,819
30to34yearsold ............ 466 1,105 1,218 1,281 1,284 1,292 1,344 1,379 1,407 1,576
35 years old and over . ... .. ... (NA) 1,290 1,766 2,439 2830 2653 3,013 2997 3,079 3,383

ENROLLMENT RATE

Total, 3 to 34 years old. . ... ... 56.4 49.7 48.3 50.2 53.7 55.8 56.5 56.1 56.2 56.5
3and4yearsold............. 20.5 36.7 38.9 44.4 48.7 52.1 53.6 54.5 52.8 52.4
Sand6yearsold............. 89.5 95.7 96.1 96.5 96.0 95.6 95.4 94.7 93.8 94.1
7to13yearsold ............. 99.2 99.3 99.2 99.6 98.9 98.2 98.6 98.4 98.7 98.2
14and 15yearsold. .. ........ 98.1 98.2 98.1 99.0 98.9 98.7 98.0 98.7 98.6 98.0
16 and 17 yearsold. .. ........ 90.0 89.0 91.7 92.5 93.6 92.8 95.1 94.3 95.2 94.6
18 and 19 yearsold. .. ........ 47.7 46.4 51.6 57.3 59.4 61.2 67.6 66.8 66.0 68.9
20and 21 yearsold. .......... 31.9 31.0 35.3 39.7 44.9 44.1 48.7 48.4 50.1 51.7
22to24yearsold ............ 14.9 16.3 16.9 21.0 23.2 246 27.3 27.3 28.2 30.4
25to 29 yearsold ............ 7.5 9.3 9.2 9.7 11.6 11.4 11.9 12.4 13.2 13.5
30to34vyearsold ............ 4.2 6.4 6.1 5.8 6.0 6.7 6.9 7.2 7.3 8.1
35yearsoldandover . ... ... .. (NA) 1.4 1.6 2.1 22 1.9 2.0 1.9 2.0 21

NA Not available.
Source: U.S. Census Bureau, Current Population Reports, PPL-148, P-20, and earlier reports, and “School Enrollment,”
<http://www.census.gov/population/www/socdemo/school.htmls.
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8x% — 160x + 7132

Assessment Limit: For F-IF.3.8a, items that require the student to transform a quadratic
equation to vertex form, b/a must be an even integer.
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Analyzing Standards Organizer

Standard(s):

Learning Objective(s): Vocabulary, key terms & concepts:

Prior & extended knowledge: Aligned Mathematical Practice(s):

Use of Mathematical Discourse: How students show mastery
(assessment):

www.FLDOE.org
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Resources
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Bureau of Standards and Instructional

Support
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* Lesson plans
* Perspectives videos B 7 e

MR 6 Lesscn Plans

* Text resources
e Tutorials

* Virtual manipulatives
* Problem-solving tasks

* Model Eliciting Activities
(STEM Lessons)

www.FLDOE.org
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Florida Students

* Original Tutorials

* Virtual Manipulatives
* Problem-Solving Tasks
* Educational Games

* Text Resources
 Tutorials

Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the
expression. 2 Original Tutorials

a. Factor a quadratic expression to reveal the zeros of the function it defines.

b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function it defines.

c. Use the properties of exponents to transform expressions for exponential functions. For example the expression 5
can be rewritten as = to reveal the approximate equivalent monthly interest rate if the annual rate is
15%.

8 Other Resources

(Standard #: MAF5.912.A-S5E.2.3)

www.FLDOE.org
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FDOE Mathematics Website

# | AboutUs | Newsroom | HowDol? | ContactUs | Public Records

FLORIDA DEPARTMENT OF
J\AA ‘ What are you looking for? n

LU/ 1N
fldoe.org ACADEMICS ~ SCHOOLS  TEACHING  ACCOUNTABILITY  FINANCE  POLICY

Mathematics

Mathematics

Science Mathematics

Mathematics Standards

The Mathematics Florida Standards were approved by the Florida State Board of Education on February 18, 2014. These
Instructional Technology standards were fully implemented in the 2014-15 school year and thereafter.

STEM Programs ® Mathematics Florida Standards

Mathematics Florida Standards Implementation Guide

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the
Mathematics Florida Standards.

# Florida Standards Implementation Guide - Mathematics (PDF)

Elementary and Secondary Resources

The following webpages are intended to provide information and resources to support instruction of the Mathematics
Florida Standards for elementary and secondary grades.

* Elementary Mathematics Resources
e Secondary Mathematics Resources

www.FLDOE.org
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Test Development Center

Updates

www.FLDOE.org
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Test Item Specifications

fldoe.org

 Test Item Specifications provide content and format
information to item writers and reviewers.

* A summary of any revision(s) or update(s) is
available in Appendix B of each grade/course’s
specifications document. The latest updates to the
specifications will be released in October 2018.

* Updated practice tests will be released in early fall
2018. Grades 3—6 will be PBT practice tests.
Grades 7, 8, and EOC will have a few new items.

www.FLDOE.org
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New online calculator
Will be in CBT assessments starting with
Winter 2018 EOC assessments.

Calculator )
| a
( J 2 X &
T ) 9 = T !
4 b i 1 1
1 2 3 — zin cos tan
0 : < + sin~? cos ™ tan*

wwWw.FLDOE.org
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Statewide Assessment Program Guide

* Test Content STATEWIDE
» Development ASSESSMENT
* Administration OGS
* Scoring and Equating S g | O™

GUIDE

* Reporting
* Resources
* History and Uses

http://www.fldoe.org/core/fileparse.php/5663/urlt/swapig.pdf

www.FLDOE.org
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TDC Contact Information
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Mathematics Contact Information

* Travis Barton, Mathematics Coordinator

* Travis.Barton@fldoe.org
* (850) 922-2584, Ext. 2242

fldoe.org

» Sarah Devereaux, Content Specialist, Grades 6—8

e Sarah.Devereaux@fldoe.org
e (850) 922-2584, Ext. 2249

* Trinidad Dixon, Content Specialist, Grades 3-5
e Trinidad.Dixon@fldoe.org
e (850) 922-2584, Ext. 2229

 Terri Sebring, Content Specialist, Algebra 1 & Geometry

e Terri.Sebring@fldoe.org
* (850) 922-2584, Ext. 2226

www.FLDOE.org
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Other TDC Contact Information

* Leah Glass, Science Coordinator

* Leah.Glass@fldoe.org
* (850) 922-2584, Ext. 2248

fldoe.org

* Sally Rhodes, English Language Arts Coordinator

e Sally.Rhodes@fldoe.org
* (850) 922-2584, Ext. 2228

e Stacy Skinner, Social Studies Coordinator

e Stacy.Skinner@fldoe.org
* (850) 922-2584, Ext. 2250

www.FLDOE.org
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Susan Taylor

Executive Director
Test Development Center

Susan.Taylor@fldoe.org

(850) 922-2584
Ext. 2221

www.FLDOE.org
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Go to www.menti.com and use the code 10 74 69

Q u eSt io n S ? B Mentimeter

No questions from the audience!

Incoming questions will show up here so that you can answer them one by one.
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Thank you!

Courtney Starling Terri Sebring

Secondary Mathematics Mathematics Content Specialist
Speuallstf Test Development Center
Bureau of Standards and Florida Department of Education

Instructional Support : .
Courtney.Starling@fldoe.org terri.sebring@fldoe.org

(850) 245-9066 850.922.2584, Ext. 2226

www.FLDOE.org
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Survey

* Help us improve our professional development.

* Please go to goo.gl/bVCEEY and complete the
survey.

fldoe.org

Date of presentation: 10/12/18 E hg-! E
Time of session: AM
Presenter: Courtney Starling & Terri Sebring E
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