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Integers – Grade Five                                                 
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Post-Assessment:

Students use models to represent and solve problem situations involving integers.

· Distribute Post-Assessment, Attachment B. Have students solve the problem situations. 
· Collect papers when students finish.

Scoring Guidelines:

Use the answer key on Post-Assessment Key, Attachment C.

Instructional Procedures:

Part One  


1. Pose a problem situation such as:

You have two dollars, but you owe the cafeteria five dollars for charging your lunch last week. How would you describe in words or represent using numbers your money situation? (I don’t have enough money. I owe the cafeteria three dollars. I am three dollars in debt. ­$3)
2. Ask students about experiences with negative numbers. Responses may include references to temperature or loss of yardage in football.
· When have you seen negative numbers?

· What does it mean to be negative?

3. Distribute self-adhesive notes to students numbered from –12 to 12, randomly. Adjust numbers so a comparable number of students have positive integers and negative integers.
4. Instruct students to hold up their notes as you make certain statements such as, “hold up the note that is neither positive nor negative.”

5. Record integers on the overhead projector, board or chart paper from the notes held up by students so that all are visible.

6. Allow time for discussion about the numbers. Ask questions if students do not see that some numbers may not fit the statement that was made.

7. Continue to ask questions such as, “What numbers are less than 5?” “What numbers are between 2 and negative 4?”

8. Have students to use the self-adhesive notes to create a horizontal number line. Have them place the notes on the chalkboard. Allow students to ask questions of each other to ensure the line is correct. Check the placement for accuracy.

9. Have students copy the number line in the journals or notebooks.

10. Introduce the following scenario to the class:

In Toledo, the temperature was -3(C and in Cleveland, the temperature was -6(C one cold morning. Which city has the higher temperature?
Instructional Tip:

Students may need to rotate the number line to resemble a thermometer, if necessary.
11. Have each student find the answer first. Remind students to use the number line they created. Then have students discuss their answer with a partner.

12. Select pairs to share how they arrived at an answer both agree with. Ask questions as needed for clarification.

13. Bring the class together to discuss the answer.

14. Present a different scenario to the class, such as:

Sara and Matt are playing a game. The player with the higher score wins. Sara’s score is -19 and Matt’s score is -16. Who won the game? Explain your answer.

15. Allow students to work in pairs to find the answer.

16. Select different pair groups to explain how they arrived at the answer. Select groups that use different approaches to explain their procedure for finding the answer.

17. Present as many problems of this type as needed to the class to ensure that all students have an understanding of comparing negative integers.

18. Present the following problem situation to the class:

The temperatures for five days in Antarctica were recorded as -22(C, -30(C, -15(C,   -29(C and -32(C. 

Ask the class how would they determine which temperature is the coldest and why; which is the warmest and why.

Instructional Tip:

The parameters of the number line may need to be increased if students struggle to solve this problem. Temperatures of this nature may have been previously discussed in science classes. 

As students’ understanding of numbers less than zero increases, present situations with numbers farther from zero. They can generalize without making a number line. For example, “The boiling point of methane is about -162(C and the boiling point of octane is about -126(C. Which gas has the lower boiling point?”

19. Divide students in groups of four. Have students discuss how to arrange the temperatures from the coldest to the warmest. Listen as the groups discuss which temperature is the coldest and the warmest. Ask questions for clarification. 

20. Bring the groups together to discuss the coldest and warmest temperature. Once an understanding is arrived at, have the groups order the numbers. Note any misconceptions during group discussions. Present similar problems, as needed.

21. Present the following problem situation:

Sam decided to mow lawns to earn money. He borrowed $15 to purchase gas and oil. On the first day, Sam earned $25 and returned the borrowed money. The next day, Sam earned $45, but he also had problems with the mower. The repairs cost $60. Use integers to represent the amount of money Sam had before he began work, after his first day of work, and after his second day of work.  Explain whether Sam has enough money to have his mower repaired.

22. Have students work in their group to solve the problem. Remind them to use their number line, if needed.

23. Bring the class together to discuss the solutions. Select different groups for a variety of strategies. Allow other students to ask questions for clarification.

Instructional Tip: 
Students may or may not have experience using addition properties to find the solution. At this time, using the number line is more appropriate.

24. Present the following situations:

a. Audrey and Helena were playing a game. Audrey answered the first question and earned 50 points. She missed the second and third questions and lost 100 points each. On the fourth question, she earned 75 points. What is Audrey’s final score?

b. Helena answered the first question and earned 75 points. She missed the second question and lost 100 points. On the third question, Helena earned 125 points and she lost 50 points on the fourth question. What is Helena’s final score?

c. Who earned the most points in the game? Explain how you arrived at your decision.

25. Allow enough time for the groups to answer the questions. Ask questions for clarification as you go from group to group.

26. Bring the class together to discuss the solutions. Select different groups to present their solutions for a variety of strategies. Allow other students to ask questions for clarification.

Differentiated Instructional Support:
Instruction is differentiated according to learner needs, to help all learners either meet the intent of the specified indicator(s) or, if the indicator is already met, to advance beyond the specified indicator(s). 

· Use smaller integers to allow use of a number line so that students can count from one integer to the next.

· Provide paper money so that students can add or subtract money amounts. This allows students to see when they may not have enough money.

Extensions:

· Similar scenarios using the comparison of two positive integers, a negative and positive integer or zero and a positive or negative integer can be presented to the class if it is necessary.

· Explain the meaning of par relative to golf games and use golf score in situations.

Home Connections:
· Have students collect temperatures for at least a week that are negative and arrange the temperatures from warmest to coldest. During the winter, have students explain the wind chill factor, especially when it is negative.

· Have students check newspapers for stock market quotes that are negative and arrange the quotes from the least to the greatest.

Materials and Resources: 

The inclusion of a specific resource in any lesson formulated by the Ohio Department of Education should not be interpreted as an endorsement of that particular resource, or any of its contents, by the Ohio Department of Education. The Ohio Department of Education does not endorse any particular resource.  The Web addresses listed are for a given site’s main page, 
therefore, it may be necessary to search within that site to find the specific information required for a given lesson. Please note that information published on the Internet changes over time, therefore the links provided may no longer contain the specific information related to a given lesson. Teachers are advised to preview all sites before using them with students. 

For the teacher:  
self-adhesive notes, chalkboard or overhead projector, chart paper 


For the student:   
pencil, paper, journal, self-adhesive notes


Vocabulary: 
· decrease

· horizontal

· increase

· integer

· negative number

· number line

· positive number

· vertical

Research Connections:

Ogle, Donna M. “The Know, Want To Know, Learn Strategy.” In K.D. Muth (Ed.) Children’s Comprehension of Text: Research into Practice, 205-223, Newark, Del.: International Reading Association, 1986.

General Tips:

· Use a variety of ways to distribute the self-adhesive notes with the numbers.

· Supply newspapers for stock market quotes and temperatures, if necessary.

Attachments:

Attachment A, K-W-L Chart
Attachment B, Post-Assessment

Attachment C, Post-Assessment Answer Key
Attachment A

Pre- Assessment

K-W-L Chart
Directions: Working individually, fill in the ‘K’ (What I Know) and ‘W’ (What I Want to Know) columns. Answer the following questions:

· What do you know about positive and negative numbers?

· What do you want to know about positive and negative numbers? 
· Where have you seen these types of numbers?”
	K

What I Know
	W

What I Want to Know
	L

What I Learned




Attachment B

Post-Assessment

Name






_________________


Date



___
Directions: Use the horizontal or vertical number line you created to find the solution to each problem situation. Use words or models to explain your answer for each problem.

1. 
The temperature in a certain town was -8(C on Monday and -5(C on Tuesday. Which day had the warmer temperature?
 

2. 
In a game, Maria drew a card with -15 on it and Marisa drew a card with -20 on it. Who has the card with the higher value?

3. 
Nanock lives in Alaska. He watches the weather forecast so that he can plan his activities for the week. On Monday, the temperature was -5°. On Tuesday, the temperature rose 15 degrees. On Wednesday, the temperature dropped 7 degrees and dropped again by 13 degrees on Thursday. The temperature rose 2 degrees on Friday. What is Friday’s temperature?

4. 
Our school’s football team played last Saturday. The running back gained 18 yards during the first quarter. In the second quarter, he gained another 5 yards, but lost 12 yards during the third quarter. In the fourth quarter, he gained 28 yards. What was his total yardage for the game?

5. 
Create a problem situation that includes three integers. The answer to your problem should be -5. Write a solution to your problem.
Attachment C 
Post-Assessment Answer Key & Scoring Guidelines
1. 
The temperature in a certain town was -8(C on Monday and -5(C on Tuesday. Which day had the warmer temperature?
 

Tuesday’s temperature was warmer because -5 is closer to 0.

2. 
In a game, Maria drew a red card with -15 on it and Marisa drew a card with -20 on it. Who has the card with the highest value?

Maria’s card had the higher value because -15 is closer to 0.

3. 
Nanock lives in Alaska. He watches the weather forecast so that he can plan his activities for the week. On Monday, the temperature was -5°. On Tuesday, the temperature rose 15 degrees. On Wednesday, the temperature dropped 7 degrees and dropped again by 13 degrees on Thursday. The temperature rose 2 degrees on Friday. What is Friday’s temperature?

The temperature on Friday is -8°.

4.  
Our school’s football team played last Saturday. The running back gained 18 yards during the first quarter. In the second quarter, he gained another 5 yards, but lost 12 yards during the third quarter. In the fourth quarter, he gained 28 yards. What was his total yardage for the game?

Start at positive 18.  Go to the right 5 steps (or spaces, numbers, units), which brings us to 23.  Then go to the left 12 steps to 11.  Then go 28 steps to the right.  We end at 39, so his total yardage for the game was 39 yards. 

5. 
Create a problem situation that includes three integers. One of the integers must be positive. The answer to the problem is -5. Use your numbers to write a problem and a solution to the problem.

The temperature in Sandusky was -8°C at 4 a.m. By noon, the temperature was 12 degrees higher, but by 8 p.m., the temperature had dropped 9 degrees. What was the temperature at 8 p.m.?

Start at –8.  Go 12 to the right, and then 9 to the left.  We end up at –5, so at 8 p.m. the temperature was -5°C. 

Ohio Standards Connection





Number, Number Sense and Operations 





Benchmark A 


Represent and compare numbers less than 0 through familiar applications and extending the number line.





Indicator 6 


Represent and compare numbers less than 0 by extending the number line and using familiar applications; e.g., temperature, owing money.





Related Benchmarks: 


H. 	Use and analyze the steps in standard and non-standard algorithms for computing with fractions, decimals and integers.


I. 	Use a variety of strategies including proportional reasoning, to estimate, compute, solve and explain solutions to problems involving integers, fractions, decimals and percents.





Mathematical Processes 





Benchmark H


Use representations to organize and communicate mathematical thinking and problem solutions.











Lesson Summary:   


In this lesson, students represent and compare numbers less than zero. Students write what they know about integers and what they want to know about integers. Using a “human” number line, students learn the placement of integers and discuss the reason for the placement of the numbers. A pencil-and-paper post-assessment assesses what students learn about integers using practical applications.





Estimated Duration: 	One and one-half to two hours, over two class periods











Commentary:


Students previously encountered negative numbers when they took high school algebra. Integers are now being introduced in the middle grades. Research suggest that a variety of models and situations involving temperatures and game moves support students’ conceptual understanding of negative numbers. (Adding It Up) Reviewers found this lesson to be very hands-on since this concept needs to be visual for this age group. 








Pre-Assessment:


The pre-assessment is an informal assessment to determine what the students know about integers. Students write about situations that can be represented by 0, positive and negative numbers. 


Instruct students to do the K-W of a K-W-L Chart, Attachment A, or write in their notebooks or journals about positive and negative numbers, as a class. 


Solicit and record responses from various students. Record appropriate responses on chart paper or overhead. Remind students to share a situation that is different from what is already given (unless it is incorrect).





Instructional Tip: 


A K-W-L chart is used to reveal prior knowledge and questions students have about a concept. The letters K, W and L stand for What We Know, What We Want to Know and What We Learned. This instructional procedure helps students to combine new information with prior knowledge.





Scoring Guidelines: 


Assess student understanding informally as they share what they know about integers and what they want to know. The “L” column can be used as an on-going formative assessment as new information is and new ideas discussed and learned during the lesson.
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