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Subject:

Math Topic: Integers

Unit Overview:

This unit is intended to teach and reinforce the concept of integers and how to perform operations with them. Students will work through what an integer represents, how to model them, and
how to perform basic operations with them, all leading towards using the order of operations with integers.

Grade:

7

Unit Duration:

3-4 weeks Date:

Stage 1 — Desired Results

Big ldeas

Computational fluency and flexibility with numbers extend to operations with integers and decimals.

Core Competencies

COMMUNICATION THINKING PERSONAL SOCIAL
«  Connect and engage with others (to share and develop ideas) Critical Thinking: Personal Awareness and Responsibility:
» Explain/recount and reflect on experiences and accomplishments * Analyze and critique *  Self-determination
* Question and investigate * Self-Regulation
Creative Thinking: Social Responsibility:
* Generating ideas *  Contributing to community and caring for the environment
e Developing ideas e Building relationships
e Solving problems in peaceful ways
* Valuing diversity
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Stage 1 — Desired Results

Concepts Unit Understandings Transfer Goals Essential Questions
Students will understand... Students will be able to independently use their learning to... Students will keep considering...
* Quantity * The relationship between positive and negative * To see examples of balance in terms of negatives and * What is balance?
« Change integers represents a balance (zero pairs) positives in other contexts and areas of their lives

* How do you achieve balance?
* How does change affect balance?
* How does change affect quantity?

e Balance * Quantities can be both positive and negative

* Integer operations describe a change between two
or more items

* Integers have real life applications

First Peoples Principles

* Learning involves recognizing the consequences of one’s actions

=== Alignment Check: ==

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

Students will know...

* Multiplication and division facts to 100 (extending
computational fluency)

* Operations with integers (addition, subtraction, multiplication,
* Apply multiple strategies to solve problems in both abstract and contextualized situations division and order of operations)

* Develop, demonstrate and apply mathematical understanding through play, inquiry, and problem solving
* Visualize to explore mathematical concepts
Communicating and Representing
* Explain and justify mathematical ideas and decisions
* Communicate mathematical thinking in many ways
* Represent mathematical ideas in concrete, pictorial and symbolic forms
Connecting and Reflecting

* Connect mathematical concepts to each other and to other areas of personal interests
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Stage 2 — Evidence: Assessing for Understanding

Assess: Understanding

Summative: Formative:

Culminating Performance Task(s) at the end of the unit to show understanding 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.

OTHER EVIDENCE: Assessing for Knowledge and Skills

AUTHENTIC PERFORMANCE TASK: Assessing for Understanding
Students will show they have acquired Stage 1 knowledge and skills by:

Students will be able to demonstrate their understanding by:

* Unit test with competency based questions on (ask students to respond to Essential Questions and * Diamond papers linked to curricular competencies (see learning plan)
speak to the Unit Understandings e Check ins

* GRASPS - building a skill testing question
Goal: To show your understanding of integer operations
Role: You are a contest designer
Audience: The people taking part in your contest
Situation: You work for Crazy Contests Incorporated as a designer of skill testing questions. Your
company has landed a big account that requires you to design 5 skill testing questions to be answered by
people entering contests. If people can’t answer the question, they don’t win the prize, but the questions
can’t be so easy that they don’t require much thought to answer.
Product: Design five skill testing questions that use the order of operations and integers. You must also
solve the questions, showing the process, so that contestant solutions can be verified.

e Teacher observations

Assess: Know & Do

Summative: Formative:

Final assessments of knowledge and skill at the end of the unit 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 Teachers should consider how this ongoing assessment is clear, specific, and timely in order to support student progress
demonstrate their learning

* Checkins

* Teacher observation
* Homework

* Quizzes

* Quizzes of specific skills
* Diamond papers linked to curricular competencies (see learning plan)
* Unit test with computation based questions (i.e. operations with integers)
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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 — What is an Integer?
To establish where students are at with their understanding of integers, asks students to brainstorm what they already know about integers — what they are, where they may have seen them, real-life applications,
operations you can perform with them.

Guide students to understand:
* integers are positive and negative numbers
* on anumber line, the negative integers are to the left of the zero and the positive integers are to the left of zero
* integers come in ‘opposite pairs;’ for example, the opposite of +3 is -3. This is because they are both equal distance from the zero on the number line
* integers have many real-life applications — golf, temperature, altitude (above and below sea level), finance, etc.
* you can work with them — add, subtract, multiply and divide them

Using red and yellow integer tiles, have students model integers. The red ones represent negative numbers, while the yellow represent positive.
» Start by having the students work in partners to model a positive integer (i.e. +3) with the positive tiles only.

* Repeat by asking students to model a negative integer, (i.e. -4), using only negative tiles.
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* Next, ask students to model a positive integer again, but tell them they have to use negative tiles as well. Answers will vary. Expect students to struggle at first with this.
* Guide students to understand the concept of a zero pair (one red tile, and one yellow tile represent +1 and -1. This makes a zero pair because if you add the two together, they make zero).

* Ask them to make integers using zero pairs. Reinforce that the number of zero pairs you use doesn’t matter. How many you have left over after you cancel out the zero pairs does — this is what makes the
actual number. For example:

_'J ,

* Have students practice making many integers using zero pairs

Paper pencil practice of making integers. For example:
* Give students a target integer and ask them to find as many different ways as they can to make it, using zero pairs
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* Textbook practice (Math Makes Sense 7, or Math Focus 7, or Math Links 7 has some)

DAY TWO - Adding Integers with Integer Tiles

Review how to make integers using zero pairs. Tell students that when they do this, they are actually adding integers. Have students model +4 with zero pairs. Model what the addition sentence would be for the
various ways they made it.

Repeat this activity with other integers. Possible ideas:
* Provide one ‘target’ number and make as many addition sentences as you can
* Have students create their addition sentences with tiles, and have others identify the corresponding addition sentence
* Provide images of integer tiles and have students identify corresponding addition sentence
* Textbook practice — (Math Makes Sense 7, or Math Focus 7, or Math Links 7 has some)

DAY THREE — Adding Integers with a Number Line

The purpose of this lesson is to show students another way to add integers. Show students a ‘regular’ addition sentence and a number line (i.e. 3+4 = 7). Ask them to explain how they would typically use this
number line to show how to solve it. Look for:

* The first number (3) shows where to start on the number line

* Adding means make the number bigger, so go right on the number line

* The second number (4) shows how far to jump’ from the starting number
* Where the line/arrow ends, is the sum (7)

Next, provide students with an integer addition sentence (i.e. (-2) + (+5) = (+3) ) and a large number line on the board. Ask them to think about what they already know about addition and think about how we might
show this one on a number line. It is important that students know the sum, in order to do this at first. In other words, they need to know where they are going, in order to get there. Allow students to struggle with
this for a little bit and then show them the process:

» Start at zero
* Draw an arrow from zero to the first number (-2)

* Look at the sign on the second number — NOT the operation. If it is positive, we are making the number bigger, and if it negative, we are making the number smaller. Bigger means move right on the number
line, and smaller means move left.

* In this case, with (+5), draw an arrow from (-2) that moves four spaces to the left.
* The arrow should now point to the sum (+3).
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Repeat this activity with other addition sentences. Provide students with number lines they can work on

Other activities (these can be done on paper, or vertically on whiteboards and windows)
* Give students various addition sentences and have them model them on number lines; do this in partners
* Have students model addition sentences on number lines and get other students to identify the addition sentences that go with them.
* Textbook practice (Math Makes Sense 7 has some)

DAY FOUR - Adding Integer Review Using Magic Squares
* Put students in random groups of two or three and have them work vertically on whiteboards or windows to work with the magic squares
* Explain to students what a magic square is — a grid, where each row, column and diagonal has the same sum.

* Give students the following magic square and have them work to solve it. Ensure students show their thinking around the magic square.

* Once students complete the first one, give them the next one:

* To extend, ask students to make their own 3 x 3 magic square, then continue to extend to larger magic squares (4 x 4, 5 x 5, etc...)
Follow up activity:

nvsd

Diamond sheet on adding integers (see below — imagine there is a box in the middle of the page where and integer addition sentence 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
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DAY FOUR — Subtracting Integers with Tiles
Using the red and yellow tiles again, ask students to model (+4) with positive tiles. Ask students to take away (+1). What is the difference? Repeat with (-4) — (-1).

Have students model (+4) again with positive tiles. Ask them to take away (-1) now. Let students struggle with how to do this for a bit. Watch for what students do. They may realize they do not have any negative
tiles to take away. They may add a negative tile. Walk around room and remind students what they have modelled with their tiles, if they do this. For example, if they started with four positive tiles, and add a
negative, they only have (+3) now, as they created a zero pair with one of the existing tiles.

After a bit, redirect students to watch you. Model (+4) on the board. Ask students if they actually have any negatives to take away. Point out that they do not, so where are they going to come from? Remind
students that you can add zero pairs to integers, without changing the integer. This keeps things balanced. In a subtraction sentence, the first number tells you what you start with (in this case, +4), and the second
number tells you how many to take away. Sometimes you have enough (as was the case in the very first examples), and sometimes you do not (as is the case in this example). When you do not have enough, the
second number tells you how many zero pairs you need to add in, in order to get what you need to take away.

* For example, in this question, (+4) — (-1), you start with four positive tiles. You do not have any negatives to take away, so you need to add one zero pair (because the second number is (-1). Now, you can
take away one negative, and you are left with five positives, so the difference is (-5).

* Repeat this with various examples like this question (i.e. (+5) — (-6) or (-2) — (+4))

Next, ask students to model a question like this: (+4) — (+6)

* After practicing with the above examples, students will be tempted to add six zero pairs, since the second number is 6. Allow them to do this, but ask them what they have left when they take the six positives
away. They should notice that something isn’t working now.

* With the whole group, model (+4). Remind them that the second number is telling them how many to take away. In this case, it is six positives. Guide them to realize they already have four positives, so they
don’t need to add six zero pairs, they only need to add two of them in order to have enough positives to take away.
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Guide students to realize that when you are subtracting integers, you need to think about the following:
* How many are you starting with?
* How many do you need to take away?
* Do you have enough? If yes, then take away.
* If not, but you have some, add enough zero pairs, so you have enough to take away (some of them)
* If not, and you don’t have any, add enough zero pairs, so you have enough to take away (all of them)

Do LOTS of practice with these. There are practice questions in Math Makes Sense 7, or Math Focus 7, or Math Links 7 to support.

Follow up activity:

Diamond sheet on subtracting integers (see below — imagine there is a box in the middle of the page where and integer subtraction sentence 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 FIVE — Multiplying Integers with Tiles

Show students a simple multiplication expression (i.e. 3 x 2). Ask them to model it with integer tiles. Pay attention to how students model it (the arrangements they use). They will likely have six yellow tiles out, in
various organizations — perhaps one row of six tiles, perhaps in two groups of three, perhaps in three groups of two. Ask students what the expression actually means. Is it the same as 2 x 3?7 Students will likely
say yes, however, what is the same is the answer, not what it actually represents. Remind students that 3 x 2 can be read as “three groups of two,” and 2 x 3 is read as “two groups of three.” Ask students to then
revisit their models — what have they actually modelled? Is it three groups of two? Is it three groups of positive two?
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Next, have students model (+3) x (-2). Remind them that this means “three groups of negative two.”

Next, ask students to model (-3) x (+2). Students will likely model this the same way they did for (+3) x (+2). Some students will notice that there is now a negative sign involved and will start to incorporate negative
tiles, and you will need to guide them to remember how to count the tiles — that they may be making zero pairs and not actually making the correct product. Allow students to struggle with this for a bit.

After some struggle, ask students what 3 x 2 is. They will know that 6 needs to be involved in the answer to the (-3) x (+2) question. But what about the negative? Remind them about how to say it; that it is
somehow referencing three groups of two, but again, what about the negative? Guide students to understand that the negative means you have to take away three groups of positive two. But where are you going
to take these groups from? This is where the six comes from. We know that 3 x 2 is 6, so we need to start with 6 zero pairs. Then take away the three groups of positive two. This will leave you with six negatives,
or -6.

Repeat this with (-3) x (-2). This means “take away three groups of negative two.” Again, start with 6 zero pairs, because 3 X 2 is 6 and then take away three groups of negative two. You will be left with six
positives, or + 6.

Repeat this activity with many different multiplication sentences, to have students practice the process.

Note — at this point, some students may notice, or start to generate a ‘short cut’ or rule for multiplication. Allow this to happen, but don’t focus too much on it. It's more important for students to know what is
happening through the process, than memorizing a short cut or rule.

After spending time with the tiles, move to paper and pencil practice. There are resources for this in Math Makes Sense 8, Math Focus 8 and Math Links 8.

Follow up activity:
Diamond sheet on multiplying integers (see below — imagine there is a box in the middle of the page where and integer multiplication sentence 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 SIX — Dividing Integers — Connecting to Fact Families

Once students are feeling confident with multiplication, move on to division. Remind students that division is the inverse of multiplication and review what a fact family is. Have students generate the fact family that
goes with 3 + 2. Ask students what they notice about the numbers in the fact family (they are the same three numbers, just rearranged in different orders with different operations). Review a multiplication and
division fact family as well (i.e. 2 x 5).

Next, have students look at fact families involving integers. Guide students to notice that a ‘regular’ fact family only involves three numbers, while an integer fact family will have more, since you can alternate the
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positive and negative sign in front of the numbers. Work with students to generate the fact family for 2 x 5, involving all the integers.

(+2) x (+5) = (+10) (-2) x (+3) = (-10) (-10) = (+3) = (-2) (+10) = (+3) = (+2)

(+2) x (-5) = (-10) (-2) x (-5) = (+10) (-10) = (-3) = (+2) (+10) = (-3) = (-2)
(+5) x (+2) = (+10) (-5) x (+2) = (-10) (-10) = (+2) = (-5) (+10) = (+2) = (+5)
(+5) x (-2) = (-10) (-5) x (-2) = (+10) (-10) = (-2) = (+5) (+10) = (-2) = (-5)

Once the fact family is made, ask students what they notice about it. Guide students to notice that they are more facts involved and have them speculate as to why. Also have them look at the division facts. Guide
students to notice what is happening with the integer signs. Have students generate the ‘rule’ or short-cuts for multiplication and division of integers at this point.

A negative times/divided by a negative gives you a positive.
A negative times/divided by a positive gives you a negative.
A positive times/divided by a negative gives you a negative.
A positive times/divided by a positive gives you a positive.

Have students now create their own integer fact families, showing the relationship between multiplication and division. As an extension, have students create fact families using decimals, or larger numbers.
Reinforce that the process is the same, no matter what kinds of numbers you use.

DAY SEVEN - Order of Operations with Integers

Review what the order of operations actually is. Guide students to understand that it is much more than BEDMAS or PEMDAS; that the order of operations is a universal system used in mathematics. Talk about
why this might be — why do we need a universal system?

Do some sample questions with students, demonstrating how to use the order of operations. Start by doing this without integers. Next, introduce the integers and remind them that it doesn’t matter what kinds of
numbers are involved, you will always follow the same order of operations. Start with simple questions and move to more complex ones.

For student practice, give students a ‘target number and ask them to make as many order of operations equations as they can that will get to that answer. Give them some parameters, such as:
* Your equation must include at least one (or two, or three...) negative number(s)
* Your equation must include at least two (or three, or four...) different operations
* Your equation must include one (or more) set of brackets

Resources:

Teacher: Unit Reflection
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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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