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OVERVIEW
 The theme of the unit is multiplying and dividing fractions and mixed numbers.  The seventh grade students will participate in this unit for seven days.  The students will link multiplying and dividing fractions and mixed numbers to industry, construction, and design.  

CONTENT KNOWLEDGE 

Declarative 
Procedural 

 Students will understand  numerators and denominators.
Students will learn how to change a mixed number into an improper fraction.

Students will understand and recognize mixed numbers. 
Students will learn how to multiply fractions.

 Students will understand reciprocals.
Students will learn how to find the reciprocal of a number.

Students will understand the terms reduce and simplify. 
Students will learn how to divide fractions.

 
 Students will learn how to reduce/simplify fractions.

 


ESSENTIAL QUESTIONS
 Why do you think industries and construction workers need to work with fractions?

Why would it matter in construction the amount of materials you would need to use to construct a building?

Why does measurement need to be exact?

What is one of the first things that carpenters, tile setters, and carpet layers do when they begin a project?

 

CONNECTIONS TO NYS LEARNING STANDARDS

MST Standard 1:  Analysis, Inquiry, and Design


Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.


Mathematical Analysis 1:  Abstraction and symbolic representation are used to communicate mathematically.  


Mathematical Analysis 2:  Deductive and Inductive reasoning are used to reach mathematical conclusions.


Engineering Design1:  Engineering design is an interactive process involving modeling and optimization finding the best solution within given constraints which is used to develop technological solutions to problems within given constraints.

MST Standard 2:  Information Systems


Students will access, generate, process, and transfer information using appropriate technologies.


1:  Information technology is used to retrieve, process, and communicate information and as a tool to enhance learning.

MST Standard 3:  Mathematics


Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by applying mathematics in real-world settings, and by solving problems through the integrated study of number systems, geometry, algebra, data analysis, probability, and trigonometry.


Mathematical Reasoning 1:  Students use mathematical reasoning to analyze mathematical situations, make conjectures, gather evidence, and use construct an argument. 


Number and Numeration 2:  Students use number sense and numeration to develop an understanding of the multiple uses of numbers in the real-world, the use of numbers to communicate mathematically, and the use of numbers in the development of mathematical ideas.


Operations 3:  Students use mathematical operations and relationships among them to understand mathematics.


Modeling/Multiple Representation 4:  Students use mathematical modeling/multiple representation  to provide a means of presenting, interpreting, communication, and connecting mathematical information and relationships.

   
Measurement 5:  Students use measurement in both metric and English to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.


Uncertainty 6:  Students use ideas of uncertainty to illustrate that mathematics involves more than exactness when dealing with everyday situations. 

MST:  Standard 5:  Technology


Students will apply technological knowledge and skills to design, construct, use and evaluate products and systems to satisfy human and environmental needs.


Engineering Design1:  Engineering design is an interactive process involving modeling and optimization used to develop technological solutions to problems within given constraints.


Tools, Resources, and Technologies Processes 2:  Technological tools, materials, and other resources should be selected on the basis of safety, cost, availability, appropriateness, and environmental impact.

Standard 7:  Interdisciplinary Problem Solving 


Students will apply the knowledge and thinking skills of mathematics, science and technology to address real-life problems and make informed decisions.


Connections 1:  The knowledge and skills of mathematics, science, and technology are used to make informed decisions and solve problems, especially those relating to issues of science/technology/society, consumer decision making, desing, and inquiry into phenomena.

 

INITIATING ACTIVITY
 In think-pair-share students will complete the five words-three words activity after they are exposed to the following words: fractions, industry, carpenters, electricians, and plumbers.  The teacher will put the words on the board.  The students will need to use the five words-three words activity by listing three to five words on their paper that come to mind when exposed to the words on the board.  After the students independently complete the activity, the teacher will assign the students with partners.  In the pairs, the students will share their words with one another.  After sharing the words, the pairs will need to put their favorite three words on the board.  The teacher will facilitate a classroom discussion about the words on the board and how they relate to fractions.

 

LEARNING EXPERIENCES
Day 1:  Initiating Activity

The students will participate in the launch (initiating) activity.  After the class discussion the teacher will define and give examples of a numerator and denominator.  The teacher will review with the students how to reduce and simplify fractions.  The students will need to put the definitions and examples in their notebooks.  At the end of the period, the students will independently write two summary sentences in their math journals about what they have learned from the lesson.   

 Day 2:   Multiplying Fractions

The teacher will begin the class by reviewing the information from the previous lesson.  The teacher will put the words numerator and denominator on the board and ask the students what each word means.  The teacher will ask the students to reduce or simplify fractions.  The teacher will next give the students several examples of how to multiply fractions.  The students will also do the fraction multiplication problems in their notebooks.  Once the students solve three examples independently, the teacher will show the students how use a scientific calculator to multiply fractions.  The teacher will assign for homework 10 problems for the students to evaluate by hand with all work shown and five problems to evaluate by using the calculator.  At the end of class, the students will independently write two summary sentences in their math journals.

Day 3:  Multiplying Mixed Numbers  

To begin class, the students will review the previous lesson by exchanging math journals and reading each others’ summary sentences from day two.  The pairs will then write one sentence that could be a “topic sentence” about the material.  The teacher will conduct a class discussion about each pairs’ topic sentence.  The teacher will then facilitate a discussion about how the process of multiplying fractions is used by costume designers in order to find the amount of fabric needed.  The teacher will introduce the new material on multiplying mixed numbers.  The students will need to do the problems in their notebooks.  Once the students complete three problems independently, the teacher will show the students how to solve multiplication of mixed numbers on a scientific calculator.  The teacher will assign for homework 10 problems to solve by hand with all work shown and five problems to solve using a calculator.  At the end of class, the students will write two summary sentences in their math journals.  

Day 4:  Multiplication Summary 

To construct meaning of knowledge the students will begin the class by completing the FWL strategy.  The students will need to write Fifty Words or Less on the process of multiplying mixed numbers.  The students will need to express the content knowledge in a clear, precise (use of content language), and effective manner.  To organize the knowledge the students will construct a graphic organizer based on their information in the FWL activity.  The students will store the procedure using the strategy of acronyms.  

Example of graphic organizer.

Step 1:  Change mixed numbers to fractions.

Step 2:  Multiply the numerators.

Step 3:  Multiply the denominators.

Step 4:  Reduce or Simplify.

The acronym that the students will use is Cheese Makes Mice Run.

The teacher will assign for homework a combination of 20 fraction and mixed number multiplication problems.  To assist the students in beginning the assignment, the students will watch the teacher use the graphic organizer to solve the problems.   

Day 5:  Dividing Fractions and Mixed Numbers

To begin the class the teacher will discuss the homework question from day 5.  The teacher will give the students the definition and examples of reciprocal.  The teacher will then show the students how to divide fractions and mixed numbers.  After the first example the teacher and students will design a flowchart on how to divide fractions and mixed numbers.  The students will store the procedure using the acronym Coffee From Mexico Makes Mice Run. 

Coffee-Change mixed numbers to improper fractions

From- Flip the second fraction

Mexico-Multiplication sign is formed

Makes-Multiply numerators

Mice-Multiply denominators

R-Reduce or simplify 

The students will need to complete the problems in their notebooks.  After the students complete three problems independently, the teacher will show the students how to divide fractions and mixed numbers on the scientific calculator.  The teacher will assign 10 problems for homework to do by hand with the flowchart and all work shown along with five to do on the calculator.   

Day 6:  Summary of Multiplying and Dividing Fractions and Mixed Numbers

The students will use error analysis to extend and refine their knowledge.  The student will be given a combination of 15 multiplication and division fraction and mixed number problems.  All the problems will have the work shown, but some will be correct and others will not be correct.  The students will use the scientific calculator to check if the problem is correct or not correct.  If the problem is not correct the student will need to identify the mistake in the given work.  The students will then need to re-do the problem correctly by hand and check their answers with the scientific calculator.  

Day 7:  Introduction of Culminating Activity

The teacher will introduce the activity and give the students the rest of the class period to begin the activity.

CULMINATING PERFORMANCE 

The students will take the role of a carpenter who is redoing his/her own bedroom and be given a blueprint of a bedroom. The teacher can find sample blueprints of rooms on www.teacher.mathsurf.com. The student will also be given copied pages from a catalogue containing materials for redesigning rooms.  The students will need to convert the dimensions of the bedroom into fractions rather than feet and inches.  The students will be reminded that 4 inches=1/3 of a foot; 6 inches=1/2 foot; 8 inches=2/3 foot. The students will be given the following problem and will need to complete the worksheet below.  The student will need to invent at least two possible solutions and two solutions that do not work.  The student must show all work on the, “Culimating Activity Worksheet,” and complete the, “Order-Form,” worksheet for each attempt to solve the problem.  The teacher will introduce the activity and allow the students to work on the activity for the remainder of the class period.  The students will need to complete and turn in the, “Culimating Activity Worksheet,’ and at least four, “Order Forms,” three days after the project is assigned.    

CULIMATING ACTIVITY WORKSHEET

NAME________________





DATE___________

PERIOD #_____________







You are a carpenter who is redesigning your bedroom in your own home.  You have $1,500 to spend.  You want to carpet the floor, paint the walls, and purchase new curtains.  You need to decide on the items you would like and save as much money as you can.  You must come up with al least one solution and show at least one  alternative that does not work.  

Complete the following and show all work.

1. Find the area of the floor.  (Area = base*height)

2. Find the area of the total area of the walls.  (A of wall 1 + A of wall 2 + A of wall 3 + Total A of wall 4)  Do not forget in wall 4 to subtract the area of the door.  

3. From your catalog choose the type of carpeting and calculate how much money you have left to spend.  

4. From your catalog choose the type of paint and calculate how much money you have left to spend.

5. Choose the type of curtains.  Make sure you purchase the correct size curtains.  Calculate how much money you have left over.

6. Complete the chart on the attached page.  You will need to complete the chart for each solution and incorrect alternative.  

7. Write a rationale for the solution(s) that works and why you did not choice your other choices.

ORDER FORM FOR RE-DESIGNING THE ROOM

Directions:  Complete the chart below.  Fill in the items you would like to purchase to re-design the room.  You must complete one chart for each possible solution.  

ITEM NUMBER
DESCRIPTION OF ITEM
PAGE NUMBER
QUANTITY
PRICE PER UNIT
TOTAL
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2













3













4













5













6













7










ADD 7% TAX






TOTAL PURCHASE


RUBRICS
TASK
4 POINTS EACH
3 POINTS EACH
2 POINTS EACH
1 POINT EACH







IDENTIFIES A SOLUTION
Accurately and thoroughly found products that fit the dimensions of the room and applies to the money you have to spend.  You also have to come up with at least one other possible solution.   
Accurately finds one  reasonable solution.
At least 75% of your solution is correct.
At least 50% of your solution is correct.







IDENTIFIES AN ALTERNATIVE
Identifies creative solutions.  You need to list at least two solution that works and two that do not work.
You need to list one possible solution that works and one that does not work.  All your calculations are correct.
You present one solution that is appropriate for the problem and one that does not work.  You make minor mistakes in your calculations.
You present one solution that is appropriate and one that does not work.  You make eight or more major mistakes in your calculations.







TRIES ALTERNATIVES
Your alternative tries are valid and go beyond those required.   
Your alternative tries are complete and accurate.
Your tries are incomplete and important elements are ignored.
You do not satisfactorily test the alternative solutions.







SELECTS ALTERNATIVE
You provide a clear, complete summary of the reasoning that led to your solutions.
You describe the process that led to your solution.
You describe most of the process that led to the solution.
You describe the solution in an illogical method. 







SUPPORTS CHOICE
You describe the decisions that produced the proper solutions and how each alternative was decided against.
You describe a clear rationale for the ordering of the alternatives and the final selections.
You describe a unclear rationale for the solution and alternatives.
You describe an unreasonable rationale.







COMMENTS









































PRE-REQUISITE SKILLS
The students will need to know how to add and subtract fractions.  

The students will need to know how to read a flowchart.  

The students will need to know how to enter information into the Excel program.

The students will need to know how to convert English measurement to metric.

The students will need to know how to figure sales tax.   

 

MODIFICATIONS
Any modifications identified in the student’s IEP will be followed.   

 

UNIT SCHEDULE/TIME PLAN
 This unit takes seven 40-minute time periods.  

 

TECHNOLOGY USE
The students will use scientific calculators.

The teacher will use the web-site, www.mathsurf.com, which coincides with the Scott Foresman –Addison Wesley Course 2 text.

 

 

