INSTRUCTIONAL SUBUNIT ON INTEGERS

Created and Developed by John Ernsthausen

Anthony Wayne Local Schools

[image: image1.wmf]
RATIONAL


The instructional subunit that I have chosen is integers. Integers are not a large component in the sixth grade curriculum. In fact, they are only covered in one objective of our district course of study. However, they are very important to junior high math. Therefore, this is a unit that all sixth grade math teachers spend extra time on in order to better prepare our students for the next school year. We do not currently have a text that teaches integers. It is a subunit that we supplement our own materials for. It is vitally important that this unit is taught towards the end of the year. Many students have not formulated the necessary mathematical processes in their brains to understand integers at the beginning of sixth grade. Even towards the end of the year, some students are not developmentally ready. However, I feel my unit is going to prepare them with basic integer knowledge, as well as, allow my students that are ready to complete all integer operations. The design that I have chosen will meet true contextualized teaching and learning by offering students real life applications of when they will encounter and use integers. My design will give students practice at the different operations and it will even allow them to create integer questions that they can relate to in their own lifestyle. Throughout this subunit, I will be assessing my students with both formative and summative assessment. Formative assessment is extremely important because I have to observe and see which students do not understand certain concepts. These students need individualized attention and will receive extra help outside of the regular classroom. Although integers are a difficult concept to comprehend for sixth graders, I feel my instructional design will prepare students for success in future years and help student to master basic integer concepts. 

Unit Outcomes

(Objective from curricular design map: Students will explore integers and solve expressions involving adding, subtracting, multiplying, and dividing integers.) (I defined all of my unit outcomes from this 6th grade math curricular objective on integers.)

Lesson One: Defining integers 

· Students will define integers and be able to manipulate how they appear on number lines.

· Students will analyze the relationship of positive and negative numbers and recognize their opposites. 

· Students will compile a list of real life applications in which they see and use integers. 

· Students will modify this list to include only places they encounter negative numbers. 

Lesson Two: Adding Integers

· Students will read and interact individually in an online integer activity. 

· Students will examine the number lines on their desk.

· Students will differentiate moving left and right on their number lines for positive and negative integers. 

· Students will demonstrate the ability to add integers by moving left for negative integers and moving right for positive integers. 

· Students will formulate answers to integer problems dealing with addition.

Lesson Three: Subtracting Integers

· Students will compare adding negative numbers to subtracting integers. 

· Students will solve integer subtraction problems.

· Students will generalize subtracting rules for integers. 

Lesson Four: Multiplying and Dividing Integers & Real World Application

· Students will solve multiplication and division problems dealing with integers.

· Students will discover the algorithms for multiplying and dividing integers through guided practice. 

· Students will explain the rules for multiplying and dividing fractions. 

· Students will show understanding of integers in real world settings by performing various application problems. 

Lesson Five: Integers in the Real World and Assessment

· Students will show understanding of integers in real world settings by performing various application problems. 

· Students will design their own integer questions to ask the class.

· Students will measure their own understanding of integers by completing a quiz on all the operations. 

(pre-assessment survey given prior to day 1 activities)

PRE-ASSESSMENT SURVEY: 

Integers

1. What is an integer?

2. True of False: Integers are only negative numbers. 

3. 

3 + -7 =

-9 + 5 = 

-5 + -13 =

4. 

5 x -6 = 

-16 / -4 = 

-7 x -8 =

5. The outside temperature at noon was 6 degrees Fahrenheit. The temperature dropped 18 degrees during the afternoon. What was the new temperature?

6. A bungee jumper falls at approximately 5 meters per second. Write a number sentence to express how many meters he will fall in 7 seconds.

7. Place the following numbers in order from least to greatest:

-5, 6, -9, 2, 0, -12, -16, 4, -3

LESSON: WHAT IS AN INTEGER (DAY 1)

Audience: 

6th grade math students (60 min.)

Concept:

Defining and identifying integers

Objectives:

· Students will define integers and be able to manipulate how they appear on number lines. (20 min.)

· Students will analyze the relationship of positive and negative numbers and recognize their opposites. (30 min.)

· Students will compile a list of real life applications in which they see and use integers. (5 min.)

· Students will modify this list to include only places they encounter negative numbers. (5 min.)

Lesson Procedure:

Introduction: (15 min – 20 min.)

· “So far this year, we have been dealing only with positive numbers, but what happens if you have a number that is not positive?”

· “For example, (get out candy) if someone comes up to the front of the class and makes this shot, I will give you 5 pieces of candy. (Student is selected and makes shot) We have a problem. I only have three pieces of candy in my hand. What does this mean?” (Students should identify that I owe him two more pieces of candy.)

· “Another example of this situation is with money. If I owe someone $50 but only have a $20 bill, why am I in trouble?” 

· Lead into the definition of integers by saying that owing money and candy is an example of negative numbers, which are part of integers. Positive numbers are also examples of integers. Does anyone think they can actually define what an integer is?

· If a student could not get the exact definition define integers as all the positive numbers and 0 and their opposites. 

· “Where do we use integers in real life or where have you seen integers.” (Most students will only define negative numbers so it is important that you give positive examples as well.)

Developmental: (30 min.)

· Show number line from -25 to +25 on the chalkboard. 

· “Who can come to the board and plot -5?”

· “Who can come to the board and plot the opposite of -8?”

· Do a few more examples of plotting integers.

· “I need someone to come to the board and compare two integers. I need someone to tell me which value is larger -5 or -8. Identify the integers to the class first.”

· Go back to the example of owing money. “Would you rather owe someone five dollars or eight dollars?”

· Give students worksheet to complete in class. Students should work independently on worksheet once directions have been read together. 

· Identify any struggling students and form a small group that can work with teacher. 

Conclusion: (10 min.)

· Once students have had an ample amount of time, check worksheet and collect. 

· Assign students to find one example of a negative number in a magazine article, online, or newspaper and bring it in to start tomorrow’s class. 

Evaluation:

· Collect and grade the worksheet done in class.

Materials:

· Number line on chalkboard

· Worksheet on basic integer information

(Following materials from my personal inventory)
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LESSON: ADDING INTEGERS (DAY 2)

Audience: 

6th grade math students (60 min.)

Concept:

Adding integers

Objectives:
· Students will read and interact individually in an online integer activity. (15 min.)

· Students will examine the number lines on their desk. (5 min.)

· Students will differentiate moving left and right on their number lines for positive and negative integers. (5 min.)

· Students will demonstrate the ability to add integers by moving left for negative integers and moving right for positive integers. (10 min.)

· Students will formulate answers to integer problems dealing with addition. (25 min.)

Lesson Procedure: 

Introduction: (10 min.)

· Have students share the negative numbers that they found and the context in which they were in from their newspapers and magazines. 

Developmental: (30 – 35 min.)

· “We are going to further our knowledge of integers by interacting on a website.” 

· Instruct students to get their assigned computer from the laptop cart. 

· “Please type in the address as it appears on the board. Once you begin typing in the address, it should appear as a history document because I pre-typed in all the computers.”

· Address on board is: http://www.internet4classrooms.com/skills-6th-mathbuilders.htm
· “Everyone must go to Number 3, lesson 6, Understanding Integers.” 

· “Complete the interactive website.”

· “Once completed, return your computer to the appropriate location.”

· Pass out white boards, dry-erase markers, and dry-erasers. 

· “We are going to examine how to move along the number lines that you all have taped on your desk. You may use the paper clips that are at the top of your desk if you need to.” 

· “One way to do move along the number line is by adding integers. Tomorrow we will explore moving further by subtracting. If I am starting at -3 on the number line and want to + 7, what direction do I move?”

· “If I start at 5 and want to add -11, what direction do I move?” 

· Do a few more similar examples until students are ready to formulate the algorithm that when adding positive numbers, they will move right and when adding negative numbers they will move left. Try to get them to formulate this algorithm on their own but guided teaching may be necessary. 

· “Now we are going to practice some of these type problems by answering on our dry-erase board. What is -4 + 12? What is -3 + -8? What is 9 + -15?”

· Do more problems that are similar to these and help students that appear to not understand the concept. 

· Other students can give problems to the class if mastery appears present. 

Conclusion: (15 min.)

· Pass out homework assignment on adding integers. Assignment is due tomorrow. 

· Give class time to start working on assignment. Work in a small group with struggling students. 

Evaluation:

· Worksheet on adding integers. 

· Formative evaluations.

Materials:

· Dry-erase markers

· Dry-erase boards

· Dry-erasers

· Adding integer worksheet

· Number lines on desks

· Paper clips to manipulate number lines

· Laptop computers 

· Airport

(Following items from my personal inventory)
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LESSON: SUBTRACTING INTEGERS (DAY 3)

Audience: 

6th grade math students (60 min.)

Concept:

Subtracting integers

Objectives:

· Students will compare adding negative numbers to subtracting integers. (10 min.)

· Students will solve subtracting integer problems. (40 min.)

· Students will generalize subtracting rules for integers. (10 min.)

Lesson Procedure: 

Introduction: (10 – 15 min.)

· “Let’s review a little bit from yesterday. I five problems on the board on adding integers. We are going to play a basketball review game for anyone that answers and explains one of these problems to the class.”

6 + - 8 =

-5 + -9 =

19 + -26 =

-16 + -7 =

-3 + 24 =

· Grade previous night’s assignment and answer any questions that students may have. 

Developmental (40 min.)

· “Yesterday we moved along the number line with addition. Today, we are going to continue moving by subtracting.”

· “Let’s examine this problem: 2 – 8. Does anyone know what the answer to this problem would be?”

· Explain to the students the answer in terms of money and how negative money is similar to owing someone money. 

· Do a few more similar examples. 

· Look at other rules of subtracting. 

· “What is -2 – 5?”

· “What direction would we move on the number line?” 

· Students should be able to formulate that adding a negative number and subtracting are the same because they both move left on the number line. If they need help, guide them to this idea.

· “There is one more rule that we need to discuss with subtraction but before I do that, I want to discuss the word opposite. We all know what an opposite is. Give me some examples.”

· “I have a question for you all that is going to sound kind of strange. What is the opposite of an opposite?” Use the previous examples to answer this. (Ex: opposite of hot is cold… opposite of the opposite of hot is hot)

· “Let’s look at this in terms of numbers. What is the opposite of 7? What is the opposite of the opposite of – 7?”

· Students are now ready to formulate the algorithm that two negative together cancel out to become a positive. 

· Give students worksheet on subtraction. Allow them an ample amount of time to finish. 

· Take a group of struggling students and work with them at a table. 

Conclusion: (5 min.)

· Go over a few problems on worksheet. 

· Collect worksheet. 

Evaluation:

· Worksheet on subtracting integers

· Formative evaluations

Materials:

· Number lines on desks

· Paper clips to manipulate number lines

· Worksheet on subtracting integers

(Following items from my personal inventory)
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LESSON: MULTIPLYING AND DIVIDING INTEGERS (DAY 4)

Audience: 

6th grade math students (60 min.)

Concept:

Multiplying and dividing integers

Objectives:

· Students will solve multiplication and division problems dealing with integers. (45 min.)

· Students will discover the algorithms for multiplying and dividing integers through guided practice. (5 min.)

· Students will explain the rules for multiplying and dividing fractions. (5 min.)

· Students will show understanding of integers in real world settings by performing various application problems. (5 min.)

Lesson Procedure: 

Introduction: (10 – 15 min.)

· “How many of you have ever considered an extreme sport like bungee jumping?”

· “Today’s lesson is going to use math that people use that participate in extreme sports.”

· “We are going to multiply and divide integers. You all already know how to multiply and divide the positive integers and 0. Today, we are going to throw in the negative integers and discuss some rules.”

· “Let’s go back to the bungee jumping example. (Draw a picture on the board.) If this person falls (tell them key word) at a rate of 7 feet per second and they have been falling for 8 seconds, how many feet have they fallen?” Most students will say 56 feet. However, that is incorrect. You have to train them to look for key words like descending and falling. The actual answer is -56 ft. 

Developmental (20 min.)

· “Now that we know real life scenarios where it can be vitally important to understand multiplying and dividing integers, lets examine a few rules.” 

· The first rule or algorithm (on board) that when you multiply or divide integers, you need to count the signs. If you have an odd number of negative signs, your answer will be negative. 

· “Please solve these problems on a scrap sheet of paper.”

5 x -8 =

45 / -9 = 

-9 x -7 x -2 =
39 / -3 = 

3 x -11 = 

-32 / 4 = 

-10 x 42 = 

49 / -7 = 

-13 x 13 =

-70 / 10 =

· “Notice that our answers were always negative because we had an odd number of negative signs. In our next rule or algorithm, it is a little bit different. Think back to our lesson yesterday on the opposite of an opposite. What do you think will happen if we multiply or divide two negative numbers?”

· “When you multiply or divide integers and there is an even number of negative signs, your answer will always be positive.” 

· “Please solve these problems on a scrap sheet of paper.”

-4 x -6 =

-80 / -10 =

-12 x -4 =

-42 / -6 =

-3 x -5 x 2 =
-51 / -17 =

· Pass out worksheet on multiplying and dividing integers.

· Give students time to work in groups in class. Many students will work individually and compare with their groups to make sure they are doing it correctly. 

· Check worksheet on multiplying and dividing. Do not collect. Students should place worksheet in their binders.

Conclusion: (5 – 10 min.)

· Pass out homework with real life application story problems. 

· Students are to complete all ten story problems and start thinking about their own question that they will need to pose for their quiz tomorrow.

· Highlight key works such as dropping and descending so students know to use negative numbers. 

Evaluation: 

· Homework on integers. (story problems)

· Create a question for the class that will be completed in class tomorrow. 

· Formative evaluations of individual students. (Give lunch passes to struggling students)

Materials:

· Worksheet on x and / integers

· Worksheet on real life story problems 

(Following items from my personal inventory)
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LESSON: REAL WORL APPLICATION AND ASSESSMENT (DAY 5)

Audience: 

6th grade math students (60 min.)

Concept:

Real World Problems with Integers and Assessment of Integer Operations

Objectives:

· Students will show understanding of integers in real world settings by performing various application problems. (10 min.)

· Students will design their own integer questions to ask the class. (25 min.)

· Students will measure their own understanding of integers by completing a quiz on all the operations. (25 min.)

Lesson Procedure: 

Introduction: (10 – 15 min.)

· Check assignment from last night and collect.

· Explain today’s lesson and how students will be creating their own integer questions that they can ask the class next week. 

Developmental (20 – 25 min.)

· “You are all going to be given two graded assignments today. The first is a sheet that you are going to create an integer question on. This question is worth half of your quiz grade. You are to have a question and a solution that deals with integers. I am going to require that your question use a negative integer. You are allowed to use questions that are similar to the problems I have you last night. Be creative and have fun with this assignment. I will be collecting them in about 20 minutes. You will have the opportunity to present them to the class next week. If you finish early, you are allowed to draw a picture of your question. After I have collected all the questions, you will be given a quiz on integers.”

· (If for some reason, a student needs more time to create a question or to finish their quiz, a pass will be given for academic assist time or for lunch.)

· Circulate and help students with their questions. 

· Collect questions.

Conclusion: (25 min.)

· “We are now going to take a short quiz on integers. Your created question will also count for half of your quiz grade.”

· Pass out quizzes. 

· Have students turn in quizzes as they are completed. 

Evaluations:

· Created questions

· Quiz

Materials

· Colored pencils (optional)

· Markers (optional)

· Create a question sheet

· Quiz (Will serve as post assessment)


Direction: Each of you will create a question relating to integer. The question has to be a story problem and involve a negative number. If you are having difficulty, think back to last night’s homework. Choose a question that interests you and have fun!

You may color and decorate if you want to!

Question:

Solution:








   Name____________________________#____


Answer each of the following questions. (1 pt. each)

1. What is an integer?

2. 
-8 + 17 =


3. 
-6 - - 11 = 

4.  
 5 x -7 = 


5. 
-56 / -7 = 

6. 
4 – 26 = 



7.  
-9 – 15 = 

8. 
4 + - 10 = 


9. 
-2 x -5 x -7 = 

10. A diver starts at the surface of the Pacific Ocean and descends 5 feet every minute. What integer expresses the diver’s depth in feet after 11 minutes?

