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Unit Planner 

	Overview

	Subject:
	Math
	Topic:
	Fractions

	Unit Overview:
	This unit is intended to teach and reinforce the concept of a fraction, and other areas related to fractions.  Students will work through the basics of a fraction, as well as review equivalent fractions, improper fractions and mixed numbers, all of which are foundational to understanding operations with fractions in later grades.

	Grade: 
	6/7

	Unit Duration:
	
	Date:
	


	Stage 1 – Desired Results

	Big Ideas

	Mixed numbers and decimal numbers represent quantities that can be decomposed into parts and wholes. (Grade 6)

Decimals, fractions, and percents are used to represent and describe parts and wholes of numbers. (Grade 7)

	Core Competencies

	COMMUNICATION

THINKING

PERSONAL SOCIAL

· Connect and engage with others (to share and develop ideas)

Critical Thinking:

· Develop and design

· Question and investigate

· Analyze and critique

Creative Thinking:

· Generating ideas

· Developing ideas
Personal Awareness and Responsibility:

· Self-determination 

· Well being

Social Responsibility:

· Contributing to community and caring for the environment 
· Building relationships

· Solving problems in peaceful ways



	Concepts
	Unit Understandings
	Transfer Goals
	Essential Questions

	Relationships
Quantity

Space

	Students will understand that…
· Fractions show parts and wholes.

· Fractions represent a quantity.

· Equivalent fractions take up the same amount of space.
· Fractions show relationships.
	Students will be able to independently use their learning to…
· Recognize relationships in other contexts.

	Students will keep considering…
· How do fractions show relationships?




	First Peoples Principles

	Learning is holistic, reflexive, experiential and relational.  
Learning involves patience and time.

	
[image: image1]     Alignment Check:    
[image: image2]
         Are your concepts, unit understandings, transfer goals, and essential questions connected and supportive of your Big Idea?

	Curricular Competencies
	Content

	Students will be skilled at…
Reasoning and Analyzing

· Use reasoning and logic to explore, analyze, and apply mathematical ideas

· Demonstrate and apply mental math strategies

· Model mathematics in contextualized experiences
Understanding and Solving

· Apply multiple strategies to solve problems in both abstract and contextualized situations
· Visualize to explore mathematical concepts
Communicating and Representing

· Use mathematical vocabulary and language to contribute to mathematical discussions

· Explain and justify mathematical ideas and decisions

· Represent mathematical ideas in concrete, pictorial, and symbolic forms
Connecting and Reflecting
· Connect mathematical concepts to each other and to other areas and personal interests
	Students will know that…
· Improper fractions and mixed numbers
· Multiplication and division facts to 100

· Increasing and decreasing patterns

· Factors and multiples (greatest common factor and least common multiple)




	Stage 2 – Evidence: Assessing for Understanding

	Assess: Understanding

	Summative:
Culminating Performance Task(s) at the end of the unit to show understanding
	Formative:

Checkpoints for understanding during the unit

	Teachers should consider how assessment should be differentiated to meet students’ diverse needs, interests, and learning styles.
	Teachers should consider how formative assessment is ongoing, varied, and central to the instructional learning cycle.

	AUTHENTIC PERFORMANCE TASK: Assessing for Understanding
Students will be able to demonstrate their understanding by:

· Unit test with competency based questions on (ask students to respond to Essential Questions and speak to the Unit Understandings
· FRACTIONS GRASPS TASK

· Goal – To demonstrate your understanding of equivalent fractions, mixed numbers and improper fractions.

· Role – A Graphic Designer for an Educational Supply Company

· Audience – Students in Intermediate Grades

· Situation – You work for a graphic design company that makes posters for classrooms.  You have been asked to make two posters for teachers to use in their classrooms that shows students what they need to know about Equivalent Fractions, Mixed Numbers and Improper Fractions.  To impress your boss, the posters should be eye catching, informative, and clear to understand.  

· Product – You will need to make at least two posters.  Posters must be in colour, be organized, and be clear to understand.  The posters must show your understanding of the concepts.


	OTHER EVIDENCE: Assessing for Knowledge and Skills

Students will show they have acquired Stage 1 knowledge and skills by:

· Diamond papers linked to curricular competencies (see learning plan)

· Check ins

· Teacher observations

	Assess: Know & Do

	Summative:
Final assessments of knowledge and skill at the end of the unit
	Formative:

Checkpoints for students to show their knowledge and skills during the unit

	Teachers should consider how summative assessments should be based on clear criteria and include a variety of ways for students to show demonstrate their learning
	Teachers should consider how this ongoing assessment is clear, specific, and timely in order to support student progress



	· Quizzes of specific skills
· Diamond papers linked to curricular competencies (see learning plan)

· Unit test with computation based questions (i.e. making equivalent fractions, converting between mixed numbers and improper fractions, comparing and ordering)

	· Check ins

· Teacher observation

· Homework

· Quizzes 


	Stage 3 – Executing the Learning Plan

	These learning events/activities are suggested activities. Some activities may span over several lessons. Teachers should add, revise, and adapt based on the needs of their students, their own personal preferences for resources, and a variety of instructional techniques.

	DAY ONE – Building Conceptual Understanding – What is a fraction?

Number talk with fruit image – (http://ntimages.weebly.com/photos.html) Can do as a whole group, or in small, random groups on vertical surfaces.  
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What do you see? Think mathematically.  What fractions do you see?  Remind students to identify what the numerators and denominators represent.
Have a discussion about what a fraction is and what they represent.  Guide students to recognize parts and wholes.  What are the parts in this image?  What are the wholes?
Extension: what other fractions can you see, besides the 3/12, 4/12 and 5/12?  (Students may start looking at how to include the pan, different attributes of the fruit, or how to combine different groups of fruits)
Repeat activity with the following image from – (http://ntimages.weebly.com/photos.html)
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What do you see? Think mathematically.  What fractions do you see?  Remind students to identify what the numerators and denominators represent.
Have a discussion about what a fraction is and what they represent.  Guide students to recognize parts and wholes.  What are the parts in this image?  What are the wholes?

Extensions: 

What other fractions can you see?

Give students a fraction and have them identify what you are counting as the numerator and denominator.
Follow up activity: 

Diamond sheet on fractions (see below – imagine there is a box in the middle of the page where “Fractions” is written).  The goal of this activity is to get students communicate their understanding in various ways, using the curricular competencies.  
Represent Visually

Explain in Words:

Describe a Real-Life Scenario

A Question You Still Have

DAY TWO – Building Conceptual Understanding – Fractions represent quantities that take up space.

Using Fraction Strips (preferably ones that are all equivalent to a whole), have students lay them all out in a large block and discuss with partners what they are noticing.  

· Guide students to notice:

· the larger the denominator, the more pieces there are

· you need the same number of pieces as the denominator to make a whole (i.e. 12/12 or 4/4)

· each row in the block takes up the same amount of space

NOTE – students may not organize block “in order” or with the same pieces in all rows (like all the fourths together).  If students use multiple fractions in one row, show students that what they are actually doing is adding fractions to equal one.  Model the addition sentences they have made on the board.  Do not introduce idea of common denominators, just let the students play with the pieces and see how many different ways they can make a whole.  An extension activity would be to challenge students to make the whole block again, with each row mixed up.  This will reinforce the idea that fractions take up space and that equivalent fractions take up the same amount of space, as certain rows will not work.

Ask students to remove the thirds and fifths, as well as the whole (so there are only even number denominators).  Discuss again in partners, what do you notice now?

· Guide students to notice:

· All denominators are even – what does that mean?  What’s happening to the denominators each time? (multiplied by two)

· Look at the number of pieces needed for each row – notice that the number of pieces needed is half of the denominator

· You can split the block in half and make fractions that are equivalent to ½ (have students physically split the block)

Once the block looks like this:

1/2

    1/4

1/4

1/6

1/6

1/6

1/8

1/8

1/8

1/8

1/10

1/10

1/10

1/10

1/10

1/12

1/12

1/12

1/12

1/12

1/12

Ask students to again talk about what they are noticing.  

· Guide students to notice:

· Each row is taking up the same amount of space, that means each row is equivalent to each other

· Look at the number of pieces needed for each row – notice that the number of pieces needed is half of the denominator

· Look at what is happening to the numerator and denominator as you move through the rows – is it the same thing?

· ½ = 2/4 = 3/6 = 4/8 = 5/10 = 6/12

What if we made a different block?  Ask students to start with 1/3 and make the block of equivalent fractions that goes with it.  Block should look like:

1/3

1/6

1/6

1/12

1/12

1/12

1/12

Ask students what they are noticing now – should notice that the ninths are missing (most sets do not include ninths).  Ask students where the ninths would fit (between the sixths and twelfths) and how many pieces they would need to be equivalent to 1/3? (3).

What are the fractions that take up the same amount of space as 1/3? (Equivalent to?)

1/3 = 2/6 = 3/9 = 4/12…what would be the next row?  The one after?  What is happening to the numerators and denominators each time?

Could there be a rule that works for all fractions?

Try it – make an equivalent block starting with 1/5…

1/5

1/10

1/10

What would the third row be?  What is the rule? (Whatever you do to one part of the fraction, you have to do to the other part).

DAY THREE - Building Conceptual Understanding – Fractions represent quantities that take up space; equivalent fractions take up the same amount of space.

Practice concepts from yesterday with paper pencil work that includes pictures of equivalent fractions and leads to questions that no longer include pictures.

Make sure students show their thinking as they work through – show what you are doing to the numerator and denominator each time.

Allow students to continue using the blocks if they need to.

DAY FOUR – Building Conceptual Understanding – Fractions represent quantities that can be shown on a number line:

Have students draw a large line on their desks (with whiteboard markers, if possible; alternatively, do this vertically on whiteboards and windows), marking one end with 0 and the other with 1.  

Ask students to divide the line in half and mark the half with the appropriate fraction.  Ask them how many halves would zero be?  (0/2) and how many would 1 be? (2/2).

Now divide each half on the line in half again – what have we created now?  (quarters).  Have students label these quarters, keeping the labels for the halves as well. (write the new labels underneath).

Ask students what they are noticing about the number line and the fractions they have recorded so far.

· Guide students to notice:

· The number of lines on the number line is different from the number of sections the fraction represents: we are counting the sections

· Connect to how fractions take up space

· Draw the “blocks” over the sections on the number line to make the connection for students.

· Look at the fractions we write for the wholes – 2/2 and 4/4 – what’s happening here?  Make the connection that fractions also represent division, and 2 divided by 2 is 1 (a whole!!)

· Look at the two fractions we now have at the half mark – ½ and 2/4 – what is going on here?  Equivalent fractions!!

Have students divide the quarters in half again – how would we label the new marks on the number line?  (eighths) Label them under the fourths – look at the equivalent fractions again.  

Repeat this again as many times as you feel you need to.  
DAY FIVE – Introduction to Improper Fractions and Mixed Numbers Using Fraction Tiles
Using two sets of fraction strips, have students work in partners to model fractions larger than one.  For example, start with three halves:

1/2

1/2

1/2

Ask students how many halves we have and how we might record this.  Students may say ½ + ½ + ½ or they may say 3/2.  Ask students to talk about what makes this different from the fractions we have already worked with?  Guide them to notice the numerator is larger than the denominator and that it represents more than one whole.  Remind them that 2/2 is equal to one whole.  If we wanted to record this as a proper fraction, how might we do this?  How would we represent the whole?  Show that another way of recording the 3/2, that includes the whole is 2/2 + ½, or 1 ½.  
Repeat this with various other fractions.  Make sure to record the whole(s) as a fraction and as whole numbers (i.e. 3/3 = 1; 5/5 + 5/5 + 5/5 = 3).

Have students move to paper and pencil work to support working with the tiles, where students have to either draw or colour in tiles to represent mixed numbers and improper fractions.  

***AVOID TELLING STUDENTS THE SHORT CUT OF MULTIPLYING THE DENOMINATOR BY THE WHOLE NUMBER AND THEN ADDING THE NUMERATOR WHEN CONVERTING BETWEEN MIXED NUMBERS AND IMPROPER FRACTIONS AT THIS POINT***
DAY SIX – Building Understanding of Improper Fractions and Mixed Numbers Using Visual Models

Show students an improper fraction (i.e. 7/5).  Have students draw a visual model to represent it.

Discuss how you might count this model.  Where did the five pieces come from?  Where did the seven come from? What is another way to represent this? 
Show students that the ‘whole’ represents 5/5 and the ‘left over’ is 2/5.  Record it for students as 5/5 + 2/5 = 7/5.  This will reinforce that we are always counting fifths.  Guide students to recognize that 5/5 can also be written as 1.  This can also be shown as 1 + 2/5, or 1 2/5.  

Repeat this again with different visual models of improper fractions.

When students are ready, show another visual model, but start by naming it as a mixed number this time.  For example: 

Ask students to identify what the denominator would be, as a starting point.  How many wholes do we have?  (3)  How many leftovers? (2) So this would be written as 3 2/5.  The 3 represents 5/5 + 5/5 + 5/5 and the left over is 2/5.  Make sure to model the wholes as 5/5 to reinforce that we are still counting fifths.  

Have students create their own visual models and identify the mixed number and improper fraction that matches their models.  Have students create visual models and then share with partners to identify the mixed number and improper fraction.

Follow up activity – play “Concentration” in partners, where students have to match sets of three cards – one with the mixed number, one with the equivalent improper fraction, and one with the visual representation.  
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***AVOID TELLING STUDENTS THE SHORT CUT OF MULTIPLYING THE DENOMINATOR BY THE WHOLE NUMBER AND THEN ADDING THE NUMERATOR WHEN CONVERTING BETWEEN MIXED NUMBERS AND IMPROPER FRACTIONS AT THIS POINT***
DAY SEVEN – Mixed Numbers and Improper Fractions on a Number Line

Draw a number line on the board that extends from 0 – 5.  Give students post it notes and have them record any fraction they want on the post it.  Ask students to then place their post it on the number line, where they think it lies.  Once all numbers are placed, as students to look at the number line and if they believe there are any fraction in incorrect places, allow them to move the post it.  Discuss as a group where post its are, asking students to agree on where they have been placed.  At this point, focus on post its placed between 0 and 1.

Some things to watch for during this activity – 

1. incorrectly placed post its - Remind them that the denominator of the fraction tells you how many equal sized sections there are between the whole numbers, and the numerator tells you how many of these sections you are counting.

2. Equivalent fractions – review what makes an equivalent fraction, and how more than one fraction can represent the same point on the number line

Next, give students another post it and have them record an improper fraction or a mixed number that is less than 5.  Ask students to place these new ones on the existing number line and again, once all numbers are placed, as students to look at the number line and if they believe there are any fraction in incorrect places, allow them to move the post it.  Discuss as a group where post its are, asking students to agree on where they have been placed.  
Some things to watch for during this activity – 

1. Improper fractions that equal wholes – for example, 15/3.  Make the connection for students that this also means 15 divided by 3, and we know this to be 5.  Draw a visual model to reinforce this.  It represents a whole because there are no left over pieces.  

Next, clear all student post its off of the number line and place a series of blank ones on it.  Have students work together to identify which proper fractions, improper fractions and mixed numbers have been identified.  

When students are ready, have them work on paper pencil practice of placing mixed numbers and improper fractions on number lines, and identifying places on number lines.
***AVOID TELLING STUDENTS THE SHORT CUT OF MULTIPLYING THE DENOMINATOR BY THE WHOLE NUMBER AND THEN ADDING THE NUMERATOR WHEN CONVERTING BETWEEN MIXED NUMBERS AND IMPROPER FRACTIONS AT THIS POINT***
DAY EIGHT – Demonstrating Understanding of Mixed Numbers and Improper Fractions 

Students have now seen various representations of mixed numbers and improper fractions. Many may have noticed the short cut by this point.  Some may not have.  Have students complete a diamond paper that shows their understanding of mixed numbers and improper fractions and gives them the opportunity to describe something ‘extra’ they may have noticed about them.  Here is where those that have noticed, will likely talk about the short cut.  
Diamond sheet on mixed numbers and improper fractions (see below – imagine there is a box in the middle of the page where “mixed numbers and improper fractions” is written).  The goal of this activity is to get students communicate their understanding in various ways, using the curricular competencies.  
Represent Visually:
Explain in Words:

Describe a Real-Life Scenario:
Something ‘extra’ you have noticed about mixed numbers and improper fractions:
 Extension: Ask students to visually represent mixed numbers and improper fractions in multiple ways.
Other Activities to Support Understanding of Fraction Concepts: 

1. Which One Doesn’t Belong: see www.wodb.ca
· Show students four items (see example below) and have them discuss which item they think does not belong in the set, and why.  Extensions include asking students to come up with multiple reasons for any one item to not belong, or cases for each item to not belong.  
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2. Always, Sometimes, Never

· Choose a concept (like equivalent fractions) and have students brainstorm what they always are/do/look like, sometimes are/do/look like, and never are/do/look like.  See below for example:
ALWAYS

SOMETIMES

NEVER



	Resources: 

WEBSITE RESOURCES: 
Number Talk Images: (http://ntimages.weebly.com/photos.html)
Which One Doesn’t Belong: www.wodb.ca 
Many practice questions and activities can be found in Math Makes Sense Grade 6.  

	Teacher: Unit Reflection

	What aspects of the unit went well?

What did students struggle with?

What did you struggle with?

What would you add/revise the next time you taught this unit?

Were there any unintended outcomes?

Were students engaged?
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