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�Graphing Quadratic Functions�

Subject:
• Mathematics: Algebra 1

Level:
• Grades 9-12

Abstract:
• Pre-Requisites:   Before being introduced to the concepts of this lesson

the student should have knowledge of graphing linear functions.  The
students understanding should include, but is not limited to, f(x)-
terminology and the ability to produce a t-chart, identify the domain of a
function, and draw an accurate graph of a linear function in the form
f(x)=mx+b.  In addition to these pre-requisites, this lesson should be
taught after the students are somewhat familiar in basic operations with
quadratic functions.

• In this lesson, the students will use f(x) terminology to graph quadratic
functions.  The invitation will introduce the students to quadratics by
having them solve f(x)=ax2 + bx + c when f(x)=0.  The solution can be
found by factoring or by using the quadratic formula.  Both methods
should be modeled for the students.  The modeling can be performed by
direct instruction, pre-made handouts, or other appropriate teaching
strategy.

• A whole-class discussion should follow the invitation activity.  This
discussion should be used as a transition from the invitation to the
graphing of the quadratic function.  Key points of the discussion should
include, basic graphing concepts, the building of a t-chart when using f(x)
terminology, producing an accurate graph, and identifying the x-
intercepts. 

• Using a whole-class activity setting, the teacher will facilitate filling out
the �Graphing Quadratic Functions � Student�s Version� sheet.  The
majority of this activity will be performed using direct instruction.  The t-
chart, the domain, the graph, and the x-intercepts should be modeled for
and copied by the students.  At the end of this lesson, the students will
be able to use f(x) terminology with quadratic functions to: choose an
appropriate domain, build a t-chart, graph f(x) and identify the x-
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intercepts.  They should also be introduced to connection between solving
f(x) = 0, these solutions, x-intercepts, and zeros of a function.

• After the whole class has completed the �Graphing Quadratic Functions �
Student�s Version� sheet, they will participate in a variety of other
activities.  These activities are designed to build the appropriate level of
understanding when graphing quadratic functions.

• In the second half of this Unit, the students will work in small groups to
graph quadratic functions.  The selected functions should demonstrate
the number of x-intercepts, zero, one, or two.  This project will be
completed using Microsoft Excel.  After each group has finished their
project, they will present their findings to the class.  

Invitation:
A warm-up activity will be used as an invitation.  When the students enter
the room they will be asked to solve, by factoring or by using the
quadratic formula, the quadratic function, f(x) = x2 - 4x � 5, when f(x) =
0 .  After they are finished, a brief discussion on the solutions should
follow.  It should be pointed out that the solutions can be found by
factoring or by using the quadratic formula.  Factoring is quicker, but the
student must remember how to do it.  You should model the appropriate
method on the chalkboard then the quadratic formula�s solutions
demonstrated.  When using the quadratic formula, be sure to state
whether you want decimal approximations or simple radical form
solutions.

Situations:
• Where: The majority of this unit will take place in the classroom using a

variety of teaching strategies and activity settings. When working in the
classroom, emphasis can be placed on individuals, small groups, or the
whole class.  Nightly homework will be assigned.  These assignments
should be completed by the individual and checked daily for
understanding.

• When: This unit is designed to be given after the students have mastered
graphing linear functions.  They should also have a basic understanding
of what a quadratic function is.  Refer to your text when mapping out
when this unit should be implemented.
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• How Long:  This unit is designed to be taught over a minimum of three
to five sixty-minute periods.  The length of this unit is dependent on the
classes� familiarity with using Microsoft Excel and their prior knowledge in
graphing.

Tasks:
• Task 1: The Invitation

The invitation is the first activity to be completed by the students.  This
should be done in a whole-class setting.

• Task 2: The Solutions
After the invitation has been completed, a whole-class discussion on the
two solutions should take place.  The teacher should facilitate this
discussion and model factoring and using the quadratic formula.  This
discussion should be used to transition into the graphing of the function.

• Task 3: Completing the �Graphing Quadratic Functions� sheet
Pass out the �Graphing Quadratic Functions � Student�s Version� sheet.
This sheet is a skeleton of what the finished product should look like.  The
�Graphing Quadratic Functions � Teacher�s Version� sheet is what you will
be modeling for them.  Have each student fill out the �Graphing Quadratic
Functions � Student�s Version� sheet.  Be sure to point out the selected
domain, the t-chart, the f(x)-values, x-intercepts, and the drawing of a
neat, accurate graph.  This should be checked for understanding.  

• Task 4:  Guided Practice
As individuals, partners, or in small groups, have the students graph two
or three more quadratic functions.  If your current text does not contain
appropriate functions, use: y=x^2-5x+8, y = x^2, y=x^2-3x-4.  Special
attention should be given to the layout of this assignment.  You may want
to use additional copies of the �Graphing Quadratic Functions � Student�s
Version� sheet.  If you have students practice this type of layout, you can
expect professional looking presentations.

• Task 5:  Correcting the Guided Practice
When the students have completed the problems assigned in Task 4,
correct their work.  If you have used the suggested functions, make
transparencies of the three supplied answer sheets (�Graphing Quadratic
Functions Answer Sheet�).  Display or pass out copies of these answers.
Check for understanding.  Be sure to explain why the graph of f(x) = x^2
�5x + 8 has no x-intercepts.  This causes an error in calculating their
values.  Excel displays �#NUM!� in the �Zeros and x-intercepts occur at:�
box.
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• Task 6:  Independent Practice
Additional functions should be given for independent practice.  Emphasis
should be placed on proper domains, accurate graphs, identifying the x-
intercepts, and the layout of their work.  The �Graphing Quadratic
Functions � Student�s Version� sheet may be used for this assignment.

• Task 7:  Correcting the Independent Practice
Task 7 will occur on day two of this unit.  When the students enter the
room the homework should be checked and corrected.  This may be done
as individuals, partners, or in small groups. Answer sheets may be
handed out or displayed to the students. 

• Task 8: Computer Activity
After their homework has been corrected, and any questions have been
answered, the students will be ready for the small-group computer
activity.  This activity will take place on the computers using Microsoft
Excel.  Please refer to the attached �Step Sheet: Microsoft Excel �
Graphing Quadratic Functions.�  It will be up to you to determine how
much creating you want your students to do.  If the students do not have
much experience using Excel, you may want create a template for them
to use.  If your students are somewhat proficient in Excel, you may want
to let them create their own sheet.  Whatever method you use, be sure to
emphasize what their sheet must include.  At a minimum each group�s
sheet should contain: a T-chart, a graph, and the zeros/x-intercepts
identified.  In small groups have the students create a sheet in Excel
similar to the one modeled and used during this unit.  You will need to
provide them with an appropriate function to work with.  Refer to your
text or any other supplemental material you have.

• Task 9:  Group Presentations
When every group has completed Task 8, the students will begin
presenting their findings.  When presenting, the students� work should be
displayed on the TV, computers, and/or overhead.  See the �Graphing
Functions Rubric� for assessment.  

• Task 10:  Turn Everything In

After presentations have been completed, the students will turn in a hard
copy of everything.
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Interactions:
• Full Class: The teacher will facilitate whole-class discussions and

activities.  Refer to individual task numbers for specifics.  All of the
invitations, transition periods, and direct instruction are full-class
interactions.

• Partners: Interaction between partners can occur when correcting
homework, discussing answers, and using the computers.

• Small Group: The small group activities include, correcting work,
completing any guided practice, computer work, and group presentations.

• Individual: Depending upon how many full class, partner, and small
group activities you implement, you may use more or less individual
activities.  The individual should complete all invitation exercises and
nightly homework.

Standards:

• Mathematics: Grades 8-12: Algebra 1

• 16.0 Students understand the concepts of a relation and a function,
determine whether a given relation defines a function, and give
pertinent information about given relations and functions.

• 17.0 Students determine the domain of independent variables and the
range of dependent variables defined by a graph, a set of ordered
pairs, or a symbolic expression.

• 18.0 Students determine whether a relation defined by a graph, a set
of ordered pairs, or a symbolic expression is a function and justify the
conclusion.

• 21.0 Students graph quadratic functions and know that their roots are
the x-intercepts.

• 22.0 Students use the quadratic formula or factoring techniques or
both to determine whether the graph of a quadratic function will
intersect the x-axis in zero, one, or two points.
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Assessment:
• Invitation Assessment:  If �warm-ups�/transition exercises are

normally collected in your class, then you should collect this exercise.
Otherwise, questioning and visual inspection can be used.

• Small-group Activities:  The papers should be collected for all in-class
small-group activities.

• Small-group Computer Work:  Each group member should have a
specific task when using the computer(s).  Each member should be
graded on effort, on-task performance, and on their individual
understanding.

• Group Presentation Rubric:  Use the �Graphing Functions Rubric� to
assess the small group presentations.  This rubric can be modified to
suite what you are emphasizing for this project.

Tools:
• Overhead/computer projector or a TV connected to a computer.  This will

be used to display the invitation exercises, solutions to the nightly
homeworks, and group projects.

• A teacher workstation equipped with Microsoft Excel.
• Enough computers to use a small-group activity setting.  These

computers will need to have Microsoft Excel. 

Project Tips and Alternatives:
• Tip#1:

To appropriately use the invitations included in this unit, the students
should be familiar with �openers� or �warm-up activities� at the beginning
of class. 

• Tip #2:
Use a similar format when teaching how to graph linear functions.  This
makes for a more natural progression into quadratic functions.  

• Tip #3:
If you do not have enough computers for every group in the class, have
some sort of alternative assignment available.

• Tip #4:
Make connections between the graphing of quadratics in Algebra 1 to
graphing them in Algebra 2.  Some topics might include, parabolas that
open in the x-direction, finding linear factors from quadratic solutions, to
graphing conic sections.   
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Attachments:
• "Graphing Quadratic Functions � Teacher�s Version"
• "Graphing Quadratic Functions � Student�s Version"
• "Graphing Quadratic Functions � Answer to f(x) = x^2-5x+8"
• "Graphing Quadratic Functions � Answer to f(x) = x^2-4x-5"
• "Graphing Quadratic Functions � Answer to f(x) = x^2-3x-4"
• "Graphing Functions Rubric"
• "Step Sheet: Microsoft Excel � Graphing Quadratic Functions"

Web Resources � Excel:
• A list of linked web resources for Excel can be found on the Excel

Resources page.

Assistive Technology:
• Please refer to the Assistive Technology section for information on

methods and devices to help ensure that all students have access to the
curricula in the least restrictive environment.
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