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Content (what is taught): 

· Simplifying/reducing fractions
· Vocabulary associated with simplifying/reducing fractions (fractions, numerators, denominators, simplify, reduce)
Context (how it is taught):

· Vocabulary – fractions, numerator, denominator, simplify/reduce fractions
· Simplifying/reducing fractions through exploration of Scratch programs/games
· Simplifying/reducing fractions through programming with Scratch

Activity Description:

Students will be introduced to fractions and vocabulary related to fractions.  Next, they will research and find at least 3 programs/games that already exist on Scratch that are used to simplify/reduce fractions.  To conclude, students will be given a project to program in Scratch simplifying/reducing fractions.  They will be able to add their code to a skeleton program that has already been developed.  While programming, they will need to 1) allow input of a fraction, 2) allow user to give the simplified/reduced fraction, 3) have the program check for correctness and 4) if incorrect, allow the user to retry.  Students then will give an oral report to the class of what they did to get their program to work. 
Standards: (At least one standard each for Math, Science, Engineering and Technology - use standards provided)
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CT:L2
Materials List: 

Appropriate level math book

Computers that access Scratch programming language
Math dictionary
Asking Questions (Simply Simplifying Fractions)

Summary: Students will learn the vocabulary for and how to simplify/reduce fractions.
Outline: 

· Students will consider the importance of fractions in our lives.
· Students will consider what fractions are.

· Students will research to find the meaning for fractions, numerators, denominators, and simplifying/reducing fractions.

Activity: 
Students will be tasked with writing a response to the prompt “What are fractions and why do we need to study them?”  A class discussion will follow.  The students will be asked where they have come across fractions in their everyday lives as a part of this discussion.  Why we need to study fractions will also be discussed.  Next, students will create a foldable that will serve as a graphic organizer.  They will put the vocabulary words for this section on it along with the definitions for those terms.  The vocabulary words are 1) fractions, 2) numerators, 3) denominators and 4) simplifying/reducing fractions.  Students can look for the definitions in their math books, in a math dictionary or online at http://www.mathsisfun.com/definitions/index.html.  Once the students have had a chance to find the definitions for the terms, there will be a class discussion on the terminology.  Included in the terminology will be how to simplify/reduce fractions.
	Questions
	Answers

	Where have you come across fractions in your everyday life?
	Answers will vary.  Some answers may include recipes, rulers, yardsticks, fabric lengths, weight (fruits, vegetables and meat).

	Why do we need to study fractions?
	Fractions are a part of our everyday life.   Understanding fractions gives a better chance at understanding mathematical concepts in algebra, geometry, physics, statistics and chemistry.

	What is a fraction?
	A fraction is a part of a whole.

	Can a fraction be greater than one?
	Yes.  Improper fractions are greater than one.

	What is a numerator?
	A numerator is the number in the top of the fraction.  It tells us how many parts of the whole that we have.

	What is a denominator?
	A denominator is the number in the bottom of the fraction.  It tells us how many parts there are that make up the whole.

	What does it mean to simplify/reduce a fraction?
	It means to put the fraction in lowest terms.


Resources:

1) http://www.mathsisfun.com/definitions/index.html (fraction, denominator, numerator, simplify, reduce)

Exploring Concepts (Simply Simplifying Fractions)
Summary: Allow students to explore Scratch to find programs/games that are used to reduce/simplify fractions.
Outline: 

· Allow students to explore how to simplify/reduce fractions.
· Show students what a whole is.  Emphasize that the whole is the same for all fractions (all denominators with the exception of 0).

Activity: 

Students will research what programs/games are available on Scratch that have to do with simplifying/reducing fractions.  They will document their findings.  They will need to find a minimum of 3 programs/games on http://scratch.mit.edu/.  They will need to rate the program/game as to whether 1) it was engaging, 2) they would play it again, 3) changes could be made to improve the program/game.  Next, students will be encouraged to look at the Scratch code to see if they can determine how the program works for simplifying/reducing fractions.  Note: students who find unique programs/games will be given more points than the students that have the same programs/games as the majority of the students.

Resources:

http://scratch.mit.edu/
Attachments:  None

Instructing Concepts (Simply Simplifying Fractions)

Fractions

Putting Fractions in Recognizable terms: Other words for fractions are: ratio, decimals, mixed numbers, and percents.  

Putting Fractions in Conceptual terms:  A fraction can be written in the form of a/b where a and b are integers with b not equal to 0.  Conceptually, all rational numbers (decimals that terminate or repeat) can be represented as fractions.  For fractions to be equivalent, each fraction must have the same part of the whole.  If you are looking at a pie graph, the same amount of your graph must be shaded for fractions to be equivalent.  Equivalent fractions may look different but are equal in value.  For instance, 4/8 and 6/12 in simplest terms both represent the fraction ½ making them equivalent.  

Putting Fractions in Mathematical terms:  Fractions are written as the division of two integers (positive/negative whole numbers).  The numerator (top) of the fraction is the dividend of the division and the denominator (bottom) of the fraction is the divisor.  For instance in the fraction 10/7, the 10 is the numerator and the 7 is the denominator. You can perform a number of mathematical operations on fractions including: addition, subtraction, multiplication, division, and exponentiation.  

Addition and subtraction of fractions: requires that denominators of both fractions be equal (called a common denominator), then add the numerators of the fractions with common denominators and place result over the common denominator. (e.g. 4/5 + 3/10 = 8/10 + 3/10 = 11/10)
Multiplication of fractions: multiply the numerator times the numerator and the denominator times the denominator. (e.g. 2/3 * 4/7 = 8/21)
Division of fractions: multiply the first fraction by the reciprocal of the original fraction by which you are dividing. (e.g. 3/4 ÷ 2/5 = 3/4 * 5/2 = 15/8)
Exponentiation of fractions:  the exponent applies to both the numerator and denominator. (e.g. (6/5)2 = (62/52) = 36/25)
Simplifying fractions:  All fractions should be left in simplest terms meaning that there are no factors in common in the numerator and denominator. (e.g. 21/14 = 3/2)

Putting Fractions in Process terms: Fractions relate two numbers in a part to whole relationship.  The numerator (top) of the fraction represents the number of parts and the denominator (bottom) of the fraction represents the whole.  For instance in the fraction 4/5, if you divide the whole into five parts, you will have four of them.  

If you disregard signs, fractions can be smaller than one, equal to one or larger than one.  A fraction that is less than one implies that you have fewer parts than make up the whole.  A fraction that equals one implies that you have the same number of parts as make up the whole.  Fractions that are larger than one indicate you have more parts than make up the whole.  

Putting Fractions in Applicable terms: Fractions apply in any setting where you have a part to whole relationship.  Ratios (comparisons between two numbers) are often written as fractions.  Decimals that terminate or repeat can be written as fractions.  Percents can also be written as fractions.  Fractions are used in all branches of mathematics, science and engineering.  They apply when measuring, cooking, completing data analysis, calculating statistics, designing products, managing a business and numerous other applications.
Organizing Learning (Simply Simplifying Fractions)
Summary:  Students will complete a project using Scratch programming to simplify/reduce fractions.
Outline: 

· Students will propose a solution to programming prior to programming the solution to simplifying/reducing fractions.

· Students will program the solution to simplifying/reducing fractions.
· Students will report to the class how they programmed the solution.
Activity: 

Students will propose a solution on how to simplify/reduce fractions by using Scratch.  They will then do the programming to simplify/reduce fractions and will demonstrate that the program works to simplify the fractions.  As input, the program will ask the user to input a fraction. If the fraction is not reduced to lowest terms, they will need to show an “error message” and ask the user to try again.
After the students have completed the programming on reducing/simplifying fractions, they will give an oral report to the class.  In the report, they will need to be able to defend their programming solutions and will need to be open to suggestions from their peers that they receive in an after report debrief for improvements.
Report and Documentation Elements:

1) Proposal – Briefly describe how the programming will be done

2) Program – Describe how the program works with the given criteria

a) Allow input of a fraction

b) Allow user to give the simplified/reduced fraction

c) Have the program check for correctness

d) If incorrect, allow the user to retry

3) Results – Communicate the results to the class 

4) Conclusion – Have the students journal what they learned through this project.

Resources:

1) http://scratch.mit.edu/ - Students will do their programming on this website.
Attachments:  None

Understanding Learning (Simply Simplifying Fractions)

Summary: Students will be evaluated through observations, journal entries in response to prompts and exit tickets.
Outline: 

· Formative assessment of fractions.
· Summative assessment of fractions.
Activity: 

Students will be observed and will answer formative questions during this lesson and then will complete a summative written assessment.
Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Can students explain how a fraction is simplified/reduced?
2) Do students completely simplify/reduce fractions?

3) Do students know why fractions need to be simplified/reduced?

4) What are students challenged by when simplifying/reducing fractions?
Summative Assessment

Students can complete the following performance assessment.
Simplify/reduce the following:
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Students can answer one of the following writing prompts.

1) Is [image: image3.png]


 the final answer to simplifying/reducing [image: image5.png]


?  If not, what should the answer be?
2) Explain how to simplify/reduce fractions.  
3) How do you know when a fraction is completely reduced?
Students can complete the following activity related to scratch code.
Using your knowledge of scratch, explain what the following block of code does. 
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