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The rationale
Whether you are doubling a cooking recipe or trying to figure out the final price for an item that’s half off, understanding the concept of what a fraction and decimal represent as well as how to perform mathematical operations with fractions and decimals are skills people use every day. In addition to everyday activities, decimals are used in common hobbies like baseball batting averages, lap times in Nascar, or the long jump in track and field. 
Module Goal
The goal of this module is to provide detailed instruction on the more difficult concepts using fractions and decimals (e.g., multiplication and division of fractions) to teachers of students with disabilities at the elementary and middle school level. This module promotes a mathematical understanding of these concepts so that a teacher can begin to plan how to teach the concepts to students. Additionally, this module will provide instructors with potential adaptations and modifications to consider when designing materials and instruction for students with severe disabilities.
Module Objectives
After viewing the content module, teachers will:
1. Perform computations with fractions that have like and unlike denominators
2. Perform multiplication and division operations with decimals
3. Solve two step equations with fractions and decimals
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Understanding the vocabulary used within fractions and decimals is important for both teachers and students in planning and implementing math lessons. As a teacher, knowing and using the mathematical terms not only ensures your instruction stays true to the math content, but will also help with collaborating with other math teachers or content experts. When choosing which vocabulary to teach, it is most important that the teacher selects the most salient, important, or most frequently used vocabulary for each lesson. 
Below you will find a list of vocabulary included within this module. It may or may not be necessary to provide instruction for all terms as students may have learned them previously. Fractions and decimals are mostly covered in elementary school, so all vocabulary for this content module has been combined. If you are a secondary teacher and are not confident your students have been taught these vocabulary terms, you may want to review and teach those unknown terms to the focus and review of your lesson plan.
While providing vocabulary instruction, you may consider including pictures or objects to make the instruction more concrete for students with disabilities (See ideas to support vocabulary learning below). 
Vocabulary
· Equivalent- having the same value
· Fraction- a number that represents part of a whole
· Mixed number- a number that includes a whole number and a fraction
· Proper fraction-a fraction where the numerator is less than the denominator
· Improper fraction- a fraction where the numerator is greater than the denominator
· Rational number- any number that can be written as a fraction where the numerator and denominator are integers and the denominator does not equal 0
· Least common denominator- the smallest common multiple of denominators
· Reciprocal- also called a multiplicative inverse; when two reciprocals are multiplied together, the product equals 1 (e.g., 2/3 X 3/2=1)
· Numerator- the top number of a fraction
· Denominator- the bottom number of a fraction


Ideas to support vocabulary learning
· Use visual representations of fractions to explain what the numerator and denominator of a fraction means
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· Use visual representations to show equivalent fractions
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· Place fractions on a number line to demonstrate which fractions are larger than others
[image: ]
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Before you can begin teaching operations with fractions and decimals, you need a deep understanding of these mathematical concepts. Some of these concepts may be familiar to you. Below is a list of skills that should be covered at each grade level in the mathematical strand of Number and Operations. 
Elementary School
In elementary school skills include: 
· MAFS.3.NF.1.AP.1a Identify the number of highlighted parts (numerator) of a given representation (rectangles and circles).
· MAFS.3.NF.1.AP.1b Identify the total number of parts (denominator) of a given representation (rectangles and circles).
· MAFS.3.NF.1.AP.1c Identify the fraction that matches the representation of partitioned rectangles and circles into halves, fourths, thirds, and eighths.
· MAFS.3.NF.1.AP.2a Locate given common unit fractions (i.e., 1/2, 1/4) on a number line or ruler.
· MAFS.4.NF.1.AP.2a Use =, <, or > to compare two fractions (fractions with a denominator or 10 or less).
· MAFS.4.NF.1.AP.2b Compare two given fractions that have different denominators
· MAFS.4.NF.3.AP.5a Find the equivalent fraction with denominators that are multiples of 10.
· MAFS.4.NF.3.AP.6a Identify the equivalent decimal form for a benchmark fraction.
· MAFS.4.NF.1.AP.1a Determine equivalent fractions using visual fraction models and a number line. 
· MAFS.4.NF.3.AP.6b Match a fraction (with a denominator of 10 or 100) with its decimal equivalent (5/10 = 0.5).
· MAFS.4.NF.2.AP.3a Using a representation, decompose a fraction into multiple copies of a unit fraction (e.g., ¾ = ¼ + ¼ + ¼).
· MAFS.4.NF.2.AP.3b Add and subtract fractions with like denominators (2, 3, 4, or 8) using representations.
· MAFS.4.NF.2.AP.3c Solve word problems involving addition and subtraction of fractions with like denominators (2, 3, 4 or 8).
· MAFS.4.NF.3.AP.6c Read, write, or select decimals to the tenths place.
· MAFS.4.NF.3.AP.6d Read, write, or select decimals to the hundredths place.
· MAFS.4.NF.3.AP.7a Use =, <, or > to compare two decimals (decimals in multiples of .10).
· MAFS.4.NF.3.AP.7b Compare two decimals expressed to the tenths place with a value of less than one using a visual model.
· MAFS.4.NF.3.AP.7c Compare two decimals expressed to the hundredths place with a value of less than one using a visual model.
· MAFS.5.NBT.1.AP.3a Read, write, or select a decimal to the hundredths place.
· 5.NO.1b2 Read, write, or select a decimal to the thousandths place
· MAFS.5.NBT.1.AP.3b Compare two decimals to the hundredths place, whose values are less than one.
· MAFS.5.NBT.1.AP.4a Round decimals to the nearest whole number.
· MAFS.5.NBT.1.AP.4b Round decimals to the tenths place.
· MAFS.5.NBT.1.AP.4c Round decimals to the hundredths place.
· MAFS.5.NF.1.AP.1a Add and subtract fractions with like denominators with sums greater than one represented by mixed numbers using visual fraction models.
· MAFS.5.NF.1.AP.1b Add or subtract fractions with unlike denominators within one whole unit on a number line.
· MAFS.5.NBT.2.AP.7a Solve one-step problems using decimals.
· MAFS.5.NF.1.AP.2a Solve word problems involving the addition and subtraction of fractions using visual fraction models.
· MAFS.5.NF.2.AP.3a Divide unit fractions by whole numbers and whole numbers by unit fractions using visual fraction models.
· MAFS.5.NF.2.AP.7a Divide unit fractions by whole numbers and whole numbers by unit fractions using visual fraction models.
· MAFS.5.NF.2.AP.4a Multiply a fraction by a whole or mixed number using visual fraction models.
· MAFS.5.NF.2.AP.5a Multiply a fraction by a whole or mixed number using visual fraction models.


Middle School
In middle school skills include:
· MAFS.6.NS.1.AP.1a Divide fractions using visual fraction models.
· MAFS.6.NS.2.AP.3a Solve one-step addition, subtraction, multiplication, or division problems involving decimals whose place value ranges from the thousand to the thousandths places.

Great! Now the next section will provide some ideas to consider when planning for Universal Design for Learning.
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UNIVERSAL DESIGN FOR LEARNING
Some examples of options for teaching Fractions and Decimals to students who may present instructional challenges due to:

	Principles of UDL
	Visual Impairment or Deaf/Blind
	Physical Impairment:
Little/No Hand Use
	Lacks Basic Numeracy Concepts
	Motivational/Attention Issues

	Representation
	Use a talking calculator when solving equations; use a ruler with raised measurement lines, use objects to represent fractions and decimals; use raised lines to represent portions of the whole object. Use items that are velcroed together to represent the whole and have the student separate the whole into parts.
	Count the parts of fractions or decimals using a step by step process which progresses through numbers; student scans an array of possible options and uses a switch to select the number to identify the numerator; use computer representation of figures that can be manipulated with switch; place fraction representations on a slant board or eye gaze board; create a grid on a large surface on the floor that the student can walk over or ride over in wheelchair.
	Use fraction and decimal manipulatives that can be separated and placed on a number line. Have student use talking calculator to count along. Students can use one to one correspondence to match equal number of parts on representation of fraction or decimals. Color code equations and corresponding parts of calculator to support students correctly entering equations. 
	Find fractions of motivating objects (e.g., pizza, coloring markers in a box, piece of a Lego set). Incorporate technology including computer representations, videos, animations, and talking calculators. Use token economy system that embeds fractions (“you earned ¼ of your Lego piece, you have ¾ left and then you get Lego time.”)

	Expression
	Student states answer or scans raised numbers to select correct answer; use voice output devices for student to select the correct answer; teach tangible symbols that mean fraction and decimal.
	Student scans and selects number that represents numerator or denominator; uses a switch to indicate correct answers; use an eye gaze board to select answer; use a blink response to count parts or select answer; phrase questions so that they require a “yes/no” response, these can easily be answered using an eye gaze, head turn, two switches, etc; count parts of fractions out loud having student move in some voluntary way (e.g., nod head, tap hand, tap foot) to count along.
	Student selects numbers versus writing them; selection of correct answer is done after a model; student points to each part of a fraction or decimal while teacher or peer counts aloud; student answers “yes/no” questions regarding fractions or decimals after parts have been counted aloud (e.g., 1,2,3,4. There are 4 colored parts. Is this the number we write as the numerator?); matches the parts of a fraction to the correct number (matches 4 to 4).
	Have students express fractions using high interest manipulative (e.g., Legos, stickers of favorite characters, a fraction of an iPod, or jewelry beads).

	Engagement
	Teach students to use their hands to scan the raised parts of each whole item; use talking calculator for computing the area; start with simple, clearly defined fractions; use items that are familiar and reinforcing to students.
	Use bright colors to call attention to numerators; use a computer with AT where the student can click to answer; use figures that are large enough to accommodate the movements that the student is able to make; pair student with another student without a physical impairment and have them work together to create fraction and decimal representations.
	Student uses talking calculator, limit fractions and decimals to numerals less than 10, use bright colors to represent fractions and numerals. 
	Use token economy system that embeds fractions (“you earned ¼ of your Lego piece, you have ¾ left and then you get Lego time.”)
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Below you will find ideas for linking measurement activities to real-world applications, the college and career readiness skills addressed by teaching these concepts, module assessments for elementary and middle/high school teachers, sample general education lesson plans incorporating Universal Design for Learning framework, blog for teachers to share their ideas, and a place to upload and share lesson plans from teachers who completed this module. 
Teaching a variety of strategies within the number and operations strand may seem like a lot of work and developing creative, yet concrete demonstrations can be difficult. One way to help assist in a special educator’s development within this curricular area is through collaboration with other teachers in your building. Often these skills are practiced outside of a math classroom in other curricular areas like science. Some activities with real world connection include: 
· Measuring out fractions of ingredients for cooking.
· Using a ruler to measure out fractions of a foot and inch to cut wood to make a birdhouse.
Students can learn to sort items using the Dewey decimal system in the library.
· Use pennies, dimes, and dollars to demonstrate one-hundredths, tenths, and 1 whole. Write as decimals and fractions.
· Students make a bracelet using two different color beads then describe the colors used to make the bracelet in fractions.
· Calculate sales price for a half price sale or 25% off.

In addition to the real-world applications of these measurement concepts, skills taught within this content module also promote the following college and career readiness skills.

Communicative competence
Students will increase their vocabulary to include concepts related to “fractions and decimals.” In addition, they will be learning concepts such as: “half”, “whole”, “more”, “less”, and “almost.” 

Fluency in reading, writing, and math
Students will have an opportunity to increase their numeracy and sight word fluency while participating in problem solving related to “fractions and decimals” such as number recognition, counting, one-to-one correspondence, and reading concepts that include the use and understanding of descriptors related to size.
Age appropriate social skills
Students will engage in peer groups to solve problems related to “fractions and decimals” that will provide practice on increasing reciprocal communication and age appropriate social interactions. For example, students might work together with their peers to measure out ingredients for a science experiment or cooking activity.

Independent work behaviors
By solving real life problems related to “fractions and decimals” students will improve work behaviors that could lead to employment such as assisting in the library, measuring in construction, and preparing food in a kitchen. When providing opportunities for real life problems leave some materials out and prompt/teach the students to determine who they should ask and what they should ask for to be able to solve the problem.

Skills in accessing support systems
At times, students will need to ask for assistance to complete activities related to “fractions and decimals” which will give them practice in accessing supports. Students will gain practice asking for tools such as talking calculators, a digital tape measure, or measuring cups. They can ask a peer to complete the physical movements of the tasks they are not able to do themselves. Be sure to teach students to ask versus having items or supports automatically given to them.

In addition to collaborating with other educational professionals in your building, the following list of resources may also help provide special educators with ideas for activities or support a more thorough understanding of the mathematical concepts presented in this content module


Additional Resources
· Click here - this website provides activities and ideas for instruction across all math strands
· Click here - this website is a great resource for teachers who are struggling with how to teach mathematical content including task analysis for completing a variety of mathematical procedures (e.g., converting fractions to decimals, multiplying and dividing fractions)
· Click here - website specifically for teachers which provides a variety of ideas and activities to use in your classroom
· Click here - this website is designed for families and students to practice mathematical concepts outside of the classroom
· Click here - YouTube for teachers! Simply search for your content area and this websites provides a variety of videos including videos of math experts working through math problems step by step (free registration required).
· Click here - this SMART board exchange has developed lessons by classroom teachers differentiated by grade level. You can also search by skill and/or state standards.
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General Education Math Lesson Plan: 
Finding Equivalent Fractions
Source: http://www.teachervision.fen.com/math-operations/lesson-plan/48950.html#ixzz1diHedzcS
Finding Equivalent Fractions and Simplest Form
Grade Levels: 3 - 5 
Objective
This lesson is for third through fifth grade students who have an understanding of equivalent fractions using models, an understanding of multiplication and division facts, and an understanding of multiplying and dividing fractions. Students will use multiplication and division to show equivalent fractions.
Key Understandings
If you multiply or divide both numerator and denominator by the same number, the new fraction will be equivalent to the original fraction.
Vocabulary
· Denominator: The bottom part of a fraction. The denominator represents the total number of equal parts in the whole or the set.
· Numerator: The top part of a fraction. The numerator represents how many pieces of the whole that are being discussed.
· Equivalent Fractions: Fractions that reduce to the same number and have an equal value. They are fractions that name the same amount in different ways.
· Simplifying: Reducing to lowest terms.
· Lowest terms/Simplest Form: The numerator and denominator of a fraction in lowest terms have no common factors except one.
Procedure
1. Demonstration
Review vocabulary and what students know about equivalent fractions. Show models of equivalent fractions and explain that even though the numerators and denominators in the fractions are different, the fractions represent the same amount, which means they are equivalent. 
Use models to show the fractions 1/2 and 2/4, or draw them for students. Have students point out what they know about the fractions. Lead them to see that there are twice as many pieces in the drawing of 2/4 than in the drawing of 1/2, but they represent the same amount. 
Review that numbers that are multiplied by one equal the same number. Ask students to give a few examples of one as a fraction, for example: 3/3, 4/4, 2/2. Write 1/2 x 2/2 = 2/4, and show that the numerator and denominator are doubled to show the new fraction. Explain that this is another way to find equivalent fractions. 
Multiply the numerator and denominator by the same number to find an equivalent fraction. Or, divide the numerator and denominator by the same number. It's important to write fractions as "stacked", not side-by-side. This will help students when multiplying and dividing.
Show a few examples:
3/12 x 4/4 = 12/48 
3/12 ÷3/3 = 1/4 
All of these fractions are equivalent because they name the same amount: 1/4 
After a few examples, have students think about a rule for this principle. They should be able to tell you that if you multiply or divide both numerator and denominator by the same number, the new fraction will be equivalent to the original fraction. The only time this won't work is if students multiply by zero.
Explain that sometimes fractions have to be renamed to make them easier to work with. Emphasize that the fractions will still equal the same amount, or be equivalent, but the numerator and denominator will be different from the original fraction.
To simplify fractions, find a common factor that will divide evenly into the numerator and denominator. For example, show the students this fraction: 12/18.
Find the factors of the numerator and denominator. The factors of 12 are 2, 3, 4, and 6. The factors of 18 are 2, 3, 6, and 9. The common factors are 2, 3, and 6.
To simplify the fraction, divide by 6, since 6 is the greatest common factor. Show students how to divide the fraction: 12/18 ÷ 6/6 = 2/3
Explain that a fraction is in simplest form if 1 is the only common factor of the numerator and denominator. Have students determine if this fraction is in simplest form. 
2/3 is the simplest form of 12/18.
In order to reduce a fraction to its lowest terms, explain that students can divide by any common factor, and continue until it's in lowest terms, or they can divide by the greatest common factor. For example, students could divide the fraction 12/18 by 2/2, and then divide by 3/3 to show the fraction in simplest form. Or students could divide 12/18 by 6/6 and show the fraction 2/3 in one step. 
Discuss the meaning of the word equivalent and what makes fractions equivalent. Have students write in their journals how they can find equivalent fractions. Have them answer the question: How do you know when you have a fraction in simplest form?
2. Guided Practice 
Have students practice finding equivalent fractions both by multiplying the numerators and denominators and by dividing the numerators and denominators by the greatest common factors. Provide students with several fractions and ask them to find equivalent fractions by multiplying. Some examples could be 2/3,1/4, or 3/5.
Have students also simplify fractions. Some examples could be 6/30 = 1/5, 4/6 = 2/3, or 15/20 = 3/4. 
Another way to have students practice would be to create flash cards of equivalent fractions, and play a game such as concentration, where students find and match the equivalent fractions.
3. Sharing Ideas 
Discuss what students learned while finding equivalent fractions. Have them share strategies they used.
4. Independent Practice 
Give students several fractions and have them find equivalent fractions using both multiplication and division.
5. Assessment
Students can be assessed by reading their journals entries to check understanding, or by reviewing their independent practice of finding equivalent fractions

Read more on TeacherVision: http://www.teachervision.fen.com/math-operations/lesson-plan/48950.html#ixzz1diHedzcS



Activity: Create a universally designed version of the above lesson
	UDL Planning
	My ideas

	Representation - adaptations in materials (e.g., adapt for sensory impairments)
	

	Expression - how will student show learning (e.g., use of assistive technology; alternative project)
	

	Engagement - how will student participate in the activity
	





[bookmark: _Toc372042158]General Education Math Lesson Plan - Measurement: 
Finding the area of a triangle
Source: Bennett, J.M., Burger, E. B., Chard, D. J., Hall, E., Kennedy, P. A…Waits, B. W. (2011). Mathematics. Austin, TX: Holt McDougal.
Standard: 5.NO.2b3 Multiply or divide fractions
5.NO.2c2 Solve word problem involving the addition, subtraction, multiplication, or division of fractions
Learning Outcome: Students will multiply fractions and mixed numbers. 
Materials: word problems, pencil, writing utensil 
Activities:
· Focus and Review: Ask students if they have ever used a recipe to cook. Did the recipe include fractions? What if you needed to make a double batch or half a batch?
· Lecture: Teacher works through a variety of problems multiplying fractions with other fractions and with whole numbers. 
· Guided Practice: Students work in pairs to complete 5 word problems from their math textbooks
· Independent Practice: Students work 5 word problems using real-world application. Students are expected to pull essential facts from the story to create the equation and solve for the product.


Activity: Create a universally designed version of the above lesson
	UDL Planning
	My ideas

	Representation - adaptations in materials (e.g., adapt for sensory impairments)
	Use a real recipe that students could make; visual models of fractions; use a graphing calculator or any other calculator that would allow students to enter fractions and mixed numbers

	Expression - how will student show learning (e.g., use of assistive technology; alternative project)
	Use a calculator or manipulative; use actual measuring cups with students pouring two times the measuring cup into a larger measuring cup, and reading the final measurement

	Engagement - how will student participate in the activity
	Student can work in a pair during independent practice; alter word problems to make personally relevant (e.g., add student’s name, change the context to be something familiar)
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