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	Purposes:

	


	Vocabulary 

Surface Area

Monomial

Polynomial

Binomial

Trinomial

Scientific Notation

Specifications

Scale




Core-Content
MA-HS-2.1.1 Students will determine the surface area and volume of right rectangular prisms, pyramids, cylinders, cones and spheres in real-world and mathematical problems.

MA-2.1.2. Students will describe how a change in one or more dimensions of a geometric figure affects the perimeter, area and volume of the figure.

MA-HS-5.2.3 Students will add, subtract and multiply polynomial expressions.

MA-HS-1.4.1 Students will apply ratios, percents, and proportional reasoning to solve real-world problems.

	 


	Knowledge

·  Students will know the steps for determining surface area of building floor plans.

·   Students will know the steps for adding, subtracting, multiplying and dividing monomials.

·   Students will be able to add, subtract, multiply and divide using scientific notation.

·   Students will know the steps for adding, subtracting, multiplying, and dividing polynomials.  
	Attitudes

·   The greater your math skills the greater your earning potential, whatever your career path is.

·   Mathematics underlies a vast array of real-world problems and careers.

·   Understanding mathematics is useful in developing logical thought and argument.

	Understanding

· Monomials are the building blocks of polynomials.

·   Scientific notation is a real-world application of monomials which helps us manage very large and very small numbers.

·   Polynomials are useful in many fields including medicine, economics, astronomy, and architecture. 
	Skills

·   To become more adept at speaking the language Algebra.

·   To be able to apply mathematical formulas and operations to real-world situations.

· To be able to create polynomials


Essential Questions:

	Mastery

What are the steps in performing

basic operations on monomials and polynomials?
	Interpersonal

How can polynomials be used to address issues in my community?

	Understanding

How is a polynomial like a polymer? How do polynomial expressions relate to the area of structures?
	Self Expressive

How can I write polynomial expressions which will help me in building design and other projects?


	Assessments


Task Rotation                           Type Content Area
	The Hook

Assume that the US and Canada produce 4.325 x 1011 kilograms of food yearly.  Can we feed the planet?   


	Mastery Task

[image: image1.wmf]The population of Earth is about 6.5 x 109 people.  How many kilograms of food will each person have each day if food is distributed evenly throughout the world?  Express your answer in scientific notation. 
	Interpersonal Task

Record the amount of food that you consume each day.  How many kilograms do you consume daily?  How many pounds?  Report your results.  With your classmates determine an average number of kilograms of food consumed per person per day.

	Understanding Task
Given the results above do you think the amount of food each person on Earth would have per day is enough to live on?  How should we go about distributing food worldwide?  Justify your answers. 

	Self-Expressive Task

Prepare a letter to your congressman proposing ways that world hunger might be solved.  Issues to consider would include whether the agricultural resources of countries outside the western hemisphere should be tapped and how.


Source:  Algebra I, Volume Two,  Glencoe/McGraw-Hill, 1998.

Culminating Assessment
	Content Standard
(Mastery):  

Learn to add, subtract multiply and divide monomials and polynomials.



	
	Context (Interpersonal):

Being part of a design team which must co-operate in producing a finished product which has real significance for students

	
	
	

	
	You are an architectural design team.  Your job is to design a new school building according to the following specifications. The building must include:
· a total area of 12,000 square feet

· at least five classrooms

· an area devoted to Extended Education

· a computer lab

· office space or areas for meeting privately with parents and students

The rest of the design is entirely up to you.  Your ideas will be presented to the school board.

You will begin your task by taking measurements of our current building.  Measure the outside dimensions, and also measure each room and hallway.  These dimensions will serve as reference points for your design.

You will produce a blueprint of the new building.  Your drawing must be drawn to scale with all structures and dimensions clearly labeled.
Finally, write a polynomial expression showing the contribution of each structure to the total area of your building. 


	

	Thinking Frame
(Understanding):
Relate basic operations on monomials and polynomials to meeting the specifications of their building design. 
	
	Product (Self-Expressive):

Blueprint of a new school building


	
	
	



Scoring Guide/Criteria
	Meets specifications
· 12,000 square feet

· Required number and type of room included
	Both major specifications met (30%)
	One of the major specifications met
(15%)
	Neither major specification met
(0%)

	User friendliness

· Neat, clear labeling

· Rooms, hallways, and other structures labeled

· Dimensions of each structure labeled

· Blueprint is drawn to scale


	All four criteria met (20%)
	Two to three criteria met
(10-15%)
	One or no criterion met (0-5%)

	Computation
· Accurate computation of floor areas

· Polynomial for each area and for total area shown
	Both criteria met (20%)
	One criterion met (10)%
	Neither criterion met (0%)

	Design logic
· Structures are positioned to that their use will be safe and convenient.

· Adequate space has been allotted to each structure.


	Both criteria met (20%)
	One criterion met (10%)
	Neither criterion met (0%)

	Creativity/aesthetics
· Uniqueness

· Attractiveness

· Personal investment
	Unique, attractive, and invested (10%)
	Attractive or unique (5%)
	Meets functionality requirements only (0%)


	Establish the Lesson/Unit Blueprint

	
	Foyer
	

	
	Introduction

Connection to Prior Knowledge

Hook:  

We need a new school.  Our school board will hear from architects, community leaders, principals, and staff about what kind of building we should have.  I’d like them to hear from you.
Bridge:  You have learned how to solve problems using variables and real numbers.  You will now learn to combine the two and have the tools that will let you do many things, including design buildings.     
	

	Workroom
	Library
	Porch

	Practice & Extension

Students have begun designing their dream homes and other projects using the skills presented in this unit.
 
	Knowledge Acquisition

Glencoe/McGraw-Hill:  Algebra I, Volume Two

Internet blueprint sites

Peer-tutoring
Vocabulary

Cooperative learning

Team games

Building design

 
	Reflection

Students will evaluate their own work against a rubric for in conference with the instructor.
Students will write reflections on assignments concerning what they have learned.

Students will present and display work and receive feedback from peers and others.

	
	
	

	
	Kitchen
	

	
	Practice problems
Open responses

Building design project
	


Align Assessment Task to Essential Questions
	Essential Question
	Assessment
	Hidden Skills/Attitudes

	What are the steps in performing

basic operations on polynomials?
How is a polynomial like a polymer? How do polynomial expressions relate to the surface area of structures?
How can polynomials be used to address issues in my community?
How can I write polynomial expressions which will help me in building design and other projects?

	Written statements of steps.
Performing basic operations on polynomials.
Determining building areas
Writing polynomials that reflect area
Open written responses to prompts concerning the management of large and small numbers 
Creating an original building design by making use of polynomials.
	Note-taking
Vocabulary

Analyzing and applying models and concepts
Drawing inferences
Fashioning well-formed explanations
Applying models and concepts

Evaluating work against rubrics


Sequence of Learning Activities
	Standards
	Lesson Title
	Strategy/Tool
	Product
	Learning Styles

	MA-HS-5.2.3 Students will add, subtract, and multiply polynomial expressions.

	Multiplying and Dividing Monomials
	New American Lecture

Note-making
Peer tutoring

	Written statement of  principles of multiplying and dividing monomials
Problem sets correctly solved
	st

sf
nt


	MA-HS-5.2.3 Students will add, subtract, and multiply polynomial expressions

	Scientific Notation
	New American Lecture

Note-making

Task Rotation

Jigsaw
	Open responses to a variety of practical problems involving very large or very small numbers. 
	st

sf

nt

nf



	MA-HS-2.1.1 Students will determine the surface area and volume of right rectangular prisms, pyramids, cylinders, cones and spheres in real-world and mathematical problems.


	How Big Is Our School?
	Co-operative learning

Jigsaw
	Working in groups of three, students take measures of a set of rooms/hallways in our building.  Collectively, the class compiles a document showing dimensions and areas for each room for the building.
	st

sf



	MA-HS-5.2.3 Students will add, subtract, and multiply polynomial expressions.
	Types of Polynomials
	Word Walls
Note-making

Team Game Tournament
	Correct identification of monomials, binomials, trinomials and their degrees.


	st

sf
 

	MA-HS-5.2.3 Students will add, subtract, and multiply polynomial expressions.
	Adding and Subtracting Polynomials
	New American Lecture

Note-making

Peer Tutoring
	Correct solutions to sets of problems involving addition and subtraction of polynomials.
	st
sf
nt


	MA-2.1.2. Students will describe how a change in one or more dimensions of a geometric figure affects the perimeter, area and volume of the figure.
MA-HS-1.4.1 Students will apply ratios, percents, and proportional reasoning to solve real-world problems.


	Designing a New School
	Cooperative learning

Contextualized math
	Working in groups of three students produce a blueprint of a new, larger, building, drawn to scale, and meeting specifications.  Students write a polynomial for the total area of their building.
	st
sf
nt
nf
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