
www.FLDOE.org
1

Understanding Quadratics to the Maximum

Terri Sebring, Bureau of K-12 Student Assessment

Courtney Starling, Bureau of Standards and Instructional Support

www.FLDOE.org
© 2018 Florida Department of Education. All RightsReserved.

http://www.fldoe.org/
http://www.fldoe.org/


www.FLDOE.org
2

http://www.fldoe.org/


www.FLDOE.org
3

About Us
Courtney Starling 
Secondary Mathematics Specialist​

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.

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)² = q that has the same 
solutions. Derive the quadratic formula from this form.
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Analyzing the Standards 
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Discussion

Within your groups discuss the following 
questions.

• 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
• 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.

b. 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)² = q that has the same 
solutions. Derive the quadratic formula from this form.
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Mathematics Modeling Standards

• 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
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Mathematics Modeling Cycle
 Identify 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. 

Activity: Within your groups, use the 
chart paper provided to create a chart 

describing the Modeling Cycle.
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Mathematics Modeling Cycle
Identify 

Variables

Formulate

Analyze & Perform 
Operations

Interpret 
Results

Validate

Report
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Analyzing the Standards through 
assessment
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A-REI.2.4a 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)2 = q 
that has the same solutions. Derive the quadratic formula from 
this form.

A-SSE.2.3b 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.

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.
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. Mathematical or 

Real-World Context

Mathematical Context

Real-World Context
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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
© 2018 Florida Department of Education. All RightsReserved.

http://www.fldoe.org/
http://www.fldoe.org/


www.FLDOE.org

© 2015, Florida Department of Education. All Rights Reserved.

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. 
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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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The expression 8𝑥2 − 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?

Compare Student Work
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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
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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.
• x2+10x+15=0

• 2x2-4x+1=0

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

• In your groups, discuss how might you 
use this in your classroom.
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Assessment 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/

http://www.fldoe.org/
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• All of these items were reviewed by Florida educators at Item 
Review and most were reviewed again during Rubric Validation.

• 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.
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1. For each item, discuss which standard it is 
assessing.

2. For each item, discuss common misconceptions 
or concepts students may struggle with.
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Both dropdowns
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The expression 8𝑥2 − 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?

Finding Real World Contexts
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8𝑥2 − 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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Standards Organizer
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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): 
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Resources
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Bureau of Standards and Instructional 
Support
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CPALMS

• Lesson plans

• Perspectives videos

• Text resources

• Tutorials

• Virtual manipulatives

• Problem-solving tasks

• Model Eliciting Activities 
(STEM Lessons)
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Florida Students

• Original Tutorials

• Virtual Manipulatives

• Problem-Solving Tasks

• Educational Games

• Text Resources

• Tutorials
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FDOE Mathematics Website
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Test Development Center

Updates
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Test Item Specifications

• 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.
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New online calculator
Will be in CBT assessments starting with 

Winter 2018 EOC assessments.
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Statewide Assessment Program Guide

• Test Content

• Development

• Administration

• Scoring and Equating

• Reporting

• Resources

• History and Uses
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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

• Sarah Devereaux, Content Specialist, Grades 6–8
• Sarah.Devereaux@fldoe.org

• (850) 922-2584, Ext. 2249

• Trinidad Dixon, Content Specialist, Grades 3–5
• Trinidad.Dixon@fldoe.org

• (850) 922-2584, Ext. 2229

• Terri Sebring, Content Specialist, Algebra 1 & Geometry
• Terri.Sebring@fldoe.org

• (850) 922-2584, Ext. 2226
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Other TDC Contact Information
• Leah Glass, Science Coordinator

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

• Sally Rhodes, English Language Arts Coordinator
• Sally.Rhodes@fldoe.org
• (850) 922-2584, Ext. 2228

• Stacy Skinner, Social Studies Coordinator
• Stacy.Skinner@fldoe.org

• (850) 922-2584, Ext. 2250

www.FLDOE.org
© 2018 Florida Department of Education. All RightsReserved.

http://www.fldoe.org/
mailto:Leah.Glass@ﬂdoe.org
mailto:Sally.Rhodes@ﬂdoe.org
mailto:Stacy.Skinner@ﬂdoe.org
http://www.fldoe.org/


www.FLDOE.org
60

Susan Taylor

Executive Director
Test Development Center

Susan.Taylor@fldoe.org

(850) 922-2584

Ext. 2221
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Thank you!

Terri Sebring
Mathematics Content Specialist
Test Development Center
Florida Department of Education
terri.sebring@fldoe.org

850.922.2584, Ext. 2226

Courtney Starling
Secondary Mathematics 
Specialist                         
Bureau of Standards and 
Instructional Support
Courtney.Starling@fldoe.org
(850) 245-9066
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Survey
• Help us improve our professional development.

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

Date of presentation: 10/12/18

Time of session: AM

Presenter: Courtney Starling & Terri Sebring
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