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Student Task:

In this lesson, students begin by comparing and positioning decimals and fractions between 0 and 1 on the number line.  They then position and compare decimals and mixed numbers on number lines that do not begin at 0. 

Materials:

·  Task (attached); task sheets (attached); base 10 strips; 10 by 10 squares; base 10 blocks
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Standards addressed in the lesson:

(NS 1.5  
Identify on a number line the relative position of positive fractions, positive mixed numbers, and positive decimals to two decimal places.
(NS 1.2
Interpret percents as a part of a hundred; find decimal and percent equivalents for common fractions and explain why they represent the same value; compute a given percent of a whole number.
   MR 2.4
Express the solution clearly and logically by using the appropriate mathematical notation and terms and clear language; support solutions with evidence in both verbal and symbolic work.
   MR 2.3
Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and models to explain mathematical reasoning.
Mathematical Goals of the Lesson:

Students should:

· deepen their understanding that every fraction and decimal can be represented and compared on a number line;

· deepen their understanding of the number line in terms of using benchmark quantities to assist in locating points;

· recognize that the number line may be divided into any number of equal intervals; and

· recognize that the representation of number lines may begin at any number, not just 0.

Academic Language:

The concepts represented by these terms should be reinforced/developed throughout the lesson:

· Number line (Intervals)

· Decimals

· Make certain students read the decimals correctly (i.e. “7 tenths” instead of “point 7”) as they engage in the task.

Encourage students to use multiple representations [drawings, manipulatives, diagrams, words, number(s)], to explain their thinking.

Assumption of prior knowledge/experience:

· Understand the base-ten number system

· Know and understand the decimal equivalents for ¼, ½, 1/10, 1/100 

· Represent and interpret benchmark quantities of 0, ½, and 1 on a number line

Organization of Lesson Plan:

· The left column of the lesson plan describes rationale for particular teacher questions or why particular mathematical ideas are important to address in the lesson.
· The right column of the lesson plan describes suggested teacher actions and possible student responses.
Key:
Suggested teacher questions are shown in bold print.

Possible student responses are shown in italics.

** Indicates questions that get at the key mathematical ideas in terms of the goals of the lesson
Lesson Phases:

The phase of the lesson is noted on the left side of each page. The structure of this lesson includes the Set-Up; Explore; and Share, Discuss and Analyze Phases.



















































































































































































































































































































































































































	Phase
	Rationale
	Suggested Teacher Questions / Actions and Possible Student Responses 
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	How do you set up the task?

· Solving the task prior to the lesson is critical so that:

- you become familiar with strategies students may use.

- you consider the misconceptions students may have or errors they might make. 

This will allow you to better understand students’ thinking and prepare for questions they may have or that you might ask.  

· It is important that students have access to solving the task from the beginning.  The following strategies can be useful in providing such access:

· strategically pairing students who complement each other.

· providing manipulatives or other concrete materials.

· identifying and discussing vocabulary terms that may cause confusion.

·  posting vocabulary terms on a word wall, including the definition and, when possible, a drawing or diagram.
	How do you set up the task?

· Solve the task prior to the lesson.

· Make certain students have access to solving the task from the beginning by:

· having students work with a partner.
· having the problem displayed on an overhead projector or black board so that it can be referred to as the problem is read.

· making certain that students understand the vocabulary used in the task (number line, interval, decimals).
· The terms that may cause confusion to students could be posted on a word wall.

	
	Setting the Context for the Task

Linking to Prior Knowledge

It is important that the task have points of entry for students.  By connecting the content of the task to previous mathematical knowledge, students will begin to make the connections between what they already know and what we want them to learn.

Pressing students to use the language “7 tenths” and “four tenths” for decimals provides a connection to the base ten system and to the fact that decimals have fraction equivalents.
	Setting the Context for the Task

Linking to Prior Knowledge

· Have a student read the first sentence and the first question of the task. Ask others to follow along:

Juan, Allison, and Miguel decide to have a race to see who can run the farthest distance in 10 minutes.  They all run along the lengths of the same city block.

1. After one minute, Juan has run ½ the length of a city block, Allison has run 0.4 the length of a city block, and Miguel has run 0.7 the length of a city block.  Represent the distances on a number line.  Explain who has run the farthest distance after one minute.
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	Rationale
	Suggested Teacher Questions / Actions and Possible Student Responses 
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	Setting the Context for the Task (cont.)

· Having students explain what they are trying to find might reveal any confusion or misconceptions that can be dealt with prior to engaging in the task.
	Setting the Context for the Task (cont.)

· Make certain students read the decimals as “7 tenths” and “4 tenths.”
· Ask several students to explain in their own words what they are trying to find.
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	Independent Problem-Solving Time

Question 1

It is important that students be given private think time to understand and make sense of the problem for themselves and to begin to solve the problem in a way that makes sense to them.


	Independent Problem-Solving Time

Question 1

· Tell students to work on the problem by themselves for a few minutes.
· Circulate around the class as students work individually. Clarify any confusion they may have but do not tell them how to solve the problem.
· After several minutes, tell students they may work with a partner or in their groups.
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	Facilitating Small-Group Exploration

What do I do if students have difficulty getting started?

It is important to ask questions that do not give away the answer or that do not explicitly suggest a solution method.

· It is important to ask questions that scaffold students’ learning without taking over the thinking for them by telling them how to solve the problem.

Drawing the number line and locating the distances

· It is important to consistently ask students to explain their thinking.  It not only provides the teacher insight as to how the child may be thinking, but might also assist other students who may be confused.

· Pressing students to use correct mathematical language will strengthen their academic language and is more likely to lead to conceptual understanding.

· Pressing students to use the language “7 tenths” and “four tenths” for decimals provides a connection to the base ten system and to the fact that decimals have fraction equivalents.

· Providing connections between different representations strengthens students’ conceptual understanding.


	Facilitating Small-Group Exploration

What do I do if students have difficulty getting started?

· If students are having difficulty drawing the number line you might ask:

· Look at the three distances.  What do you know about these numbers?

· What range should your number line have?

· If students are having difficulty deciding on the intervals for the number line you might say:  How would you show all three distances in the same way?
Drawing the number line and locating the distances

· Students should be able to construct a number line that goes from 0 to 1.  If their number lines extend far beyond 1, you might ask:  Look at the three distances.  What would be reasonable intervals for a number line to show these distances? Why?
· Students should be able to locate ½ on the number line once they have located 0 and 1. You might ask:  What decimal is the same as ½?  Make certain students say “5 tenths” rather than “point 5”.
· Students should be able to locate 0.7 and 0.4 on the number line.  You might ask:  How do we read the other two distances?  Compare them to 5 tenths.  Where would they be placed on the number line?  How do you know?
· Some students may need additional support in locating tenths on a number line. You might begin by using base ten strips or 10 by 10 squares that represent one. Ask students to use the strips or the square to represent each of the values.  Then have them construct a number line the same length as ten strips or the 10 by 10 square and use the representation to locate its point on the number line.
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	Facilitating the Share, Discuss, and Analyze

What solution paths will be shared, in what order, and why?

The purpose of the discussion is to assist the teacher in making certain that students achieve the goals of the lesson.  Questions and discussions should focus on the important mathematics and processes that were identified for the lesson.

** Indicates questions that get at the key mathematical ideas in terms of the goals of the lesson

Possible Solutions to be Shared:

· Asking students consistently to explain how they know something is true develops in them a habit of explaining their thinking and reasoning.  This leads to deeper understanding of mathematics concepts.

· Asking other students to explain the solutions of their peers builds accountability for learning into the discussion.

	Facilitating the Share, Discuss, and Analyze

What solution paths will be shared, in what order, and why?

Possible Solutions to be Shared:

Ask a student, or a pair of students, to explain how they answered question 1.  You might ask questions such as:

· How did you know where to begin and end your number line? Students should state that the distances were all between 0 and 1 block.

· **Explain how you knew where to locate each of the distances. Students might use the ½ or 0.5 as a benchmark and then place the other decimals to the left or right of 0.5.  They might also convert 0.7 and 0.4 to 7/10 and 4/10 respectively.  Have both of these methods explained by students and ask other students to explain why the solutions are the same.

· **How can you see on the number line who has run the farthest distance so far?  Students should state that Allison has run the farthest distance so far because her distance is farthest to the right on the number line.  Students might also say that since Allison’s point is closest to one block she has run the farthest.
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	Facilitating the Share, Discuss, and Analyze (cont.)

· Summarizing key mathematical points lets students know they have said or discovered something that is mathematically important to know.
Asking students to summarize the explanations of others holds all students accountable for understanding what is being discussed. 
	Facilitating the Share, Discuss, and Analyze (cont.)

· Summarize what has been discussed so far.  You might say: So ______ explained to us that he/she drew a number from 0 to 1 because all of the values were between 0 and 1 and that Allison has run the farthest distance because ______________.
· You might also ask students to summarize the discussion by asking:  How did ___ explain why she drew the number line from 0 to 1?  How did ___ explain why Allison had run the farthest distance?
Let’s see what happens next.
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	Question 2


	Question 2

Have a student read question 2 of the task and ask others to follow along:

2. After 5 minutes, the distances each person has run are shown on the number line below. How far has each person run after 5 minutes?  Show their distances as both fractions and decimals and explain how you know.
· Display the number line on the overhead or in front of the room so that all students may see it.  Ask students to explain what they see in terms of the number line.  You might ask:  Why doesn’t this number line start at 0?  
· Ask several students to explain in their own words what they are trying to find and clarify any confusion they may have. However, be careful not to suggest how they should solve the problem.

	
	Facilitating Small-Group Exploration

Possible misconceptions or errors:

It is important to have students explain their thinking before assuming they are making an error or have a misconception.  After listening to their thinking, ask questions that will move them toward understanding their misconception or error.  

If many students have the same misconception or are making the same error, you might have a class discussion about the error or misconception so that it does not get in the way of solving the task.
	Facilitating Small-Group Exploration

Tell students they may now work with their partners.  As students continue working, circulate around the classroom.

Possible misconceptions or errors:

· Incorrectly determining the intervals on the number line:
Students may think that the number line is divided into fourths or sixths.  You might ask them to identify each division on the number line (i.e. ¼, 2/4, ¾,…or 1/6 , 2/6,… etc.).  This should help them realize that their interval is incorrect. .  If students have familiarity with fraction bars you might ask: How many equal pieces are there between 3 and 4?
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	Facilitating Small-Group Exploration (cont.)

· It is important to link the concept of mixed numbers to the addition of a whole number portion and a fractional portion.  This understanding will help students add mixed numbers meaningfully.   

Identifying the points on the number line

· Consistently asking students to explain their thinking and to use correct mathematics language develops mathematical habits that will support students’ learning throughout their school experiences.

· Asking questions based on what the students are currently thinking or doing scaffolds their learning from what they already know and moves them towards the mathematical goals.


	Facilitating Small-Group Exploration (cont.)

You might also connect the number line to a fraction bar: How is this number line similar to a fraction bar?   How can that help you figure out the intervals?

· Failing to include the whole number portion of the distance:  Where on the number line do we see that the race began?  How can we show that they have already gone 3 blocks?  Students should say that the whole number portion of the distances indicates that they have all run over 3 blocks.  They are trying to find the portion beyond 3 blocks that they have run.
Identifying the points on the number line

· Students should realize that the number line is divided into fifths or by 0.2 and that Juan has run 3 3/5 or 3.6 blocks.
· Students may have difficulty identifying the other two points since they fall between intervals.  You might say:  How far is it between intervals?  How long would half an interval be? If students are viewing the intervals as fifths you might ask: So what is ½ of 1/5?  If students are viewing the intervals as 0.2 you would ask: What is half of two tenths?
· You might also say: How could we divide the unit into equal sized intervals so that Allison and Miguel’s distances will also fall on a dividing line?  Students may notice that if they split each interval in half they will fall on a line.  You could then say: If we divide all of the intervals in half, how many intervals will there be?  What fractional part of the unit will each interval be?
· Students should be able to express all three distances as both decimals and mixed numbers and explain how they did so.
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	Facilitating the Share, Discuss and Analyze

· When asking students to share their solutions, the questions you ask could be directed to other students in the class, not just to the student(s) sharing their solution.

· Asking other students to explain their interpretation of what is being discussed can expose possible misinterpretations or misunderstanding of the solution.  It can also help other students develop a deeper understanding of the mathematics if they are hearing and seeing the solution interpreted in different ways.

· Asking other students to explain the solutions of their peers builds accountability for learning into the discussion.

	Facilitating the Share, Discuss and Analyze

Ask a student, or a pair of students, to explain how they answered question 2.  You might ask questions such as:

· **How did you find the intervals on your number line? Ask students if anyone figured their interval out in a different way.

· **Explain how you figured out what each point represented on the number line.  Listen for different ways that students might express this.  Some might have begun with fractions and some might have begun with decimals.  Ask students to explain what they heard others explain.

· **How did you figure out the decimals and mixed numbers for each point? Again, listen for various ways students answer this question. Make certain they are using correct mathematical language throughout their explanations.

Summarize what has been discussed so far giving students credit for what they shared.  You might say: ____ found that if we divide the unit into tenths we will be able to find each of the distances.  ____ noticed that all three students have run at least 3 blocks so we have to remember to include the 3 blocks in our answers.  We can write the distances as either mixed numbers or decimals.

OR you might ask various students to tell you what others have explained.

Now let’s see who won the race.
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	Question 3

· The purpose of this final question is to have students synthesize what they have learned so far and to extend their knowledge by removing the scaffold of the interval marks on a number line.
· Asking students to explain what is the same and what is different provides a link from their previous experience to a new experience.


	Question 3

· Have a student read question 3 of the task and ask others to follow along:
1. At the end of the race, Juan had run the length of 7.65 city blocks, Allison had run the length of 7 7/10 city blocks and Miguel had run the length of 7.09 city blocks.  Identify which points on the number represent the distances of each of the racers and explain how you know.  Then explain who won the race.  How much farther did the winner run than the person who finished 2nd?  How much farther than the person who finished 3rd?

· Display the number line on the overhead or in front of the room so that all students may see it.  Ask students: Explain what you notice about this number line.  How is it the same and how is it different from the last number line?  Students will notice that the number line does not have intervals marked and that there are more than three points on the number line.

· Ask several students to explain in their own words what they are trying to find and clarify any confusion they may have.  However, be careful not to suggest how they should solve the problem.  Students should verbalize that they have to figure out which points on the number line represents the distances for each of the three runners and how much farther the winner ran than the other two runners.

	
	Facilitating Small-Group Exploration

As you are circulating around the room, listen to what students are saying.  


	Facilitating Small-Group Exploration

Tell students they may now work with their partners.  As students continue working, circulate around the classroom.
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	Facilitating Small-Group Exploration (cont.)

Possible misconceptions or errors:

Students who do not have a conceptual understanding of decimals often do not understand the place value of decimals and may have misconceptions about the relative magnitude of decimals.
· Having scaffolds such as manipulatives available at all times may provide students access to solving a task that they would otherwise be unable to solve.

· Using the correct language when reading decimals provides connections to the base-ten number system and to fractions.

Interpreting the points on the number line:

· Linking back to prior knowledge and experiences is a way of providing access into a problem and of connecting the new learning to what has already been learned.
	Facilitating Small-Group Exploration (cont.)

Possible misconceptions or errors:

Disregarding place value when interpreting numbers (i.e. 7.65 is larger than 7 7/10 because 65 is larger than 7 or 7.09 is larger than 7.65 because 9 is larger than 6).
· You might say: Say the 3 numbers out loud.  Make certain they say “7 and 65 hundredths” and “7 and 9 hundredths.”  Then ask them to write the numbers in fraction form.

·  You might also ask students to use base-ten strips or a 10 by 10 square to represent the decimal and fractional parts of each number.

Interpreting the points on the number line:

· If students are having difficulty deciding where to begin you might ask them to think about benchmark quantities and look at the points on the number line.  Which of these points is closest to 7 ½?  Which would be closest to 7 and which would be closest to 8?  Now look at the three distances you were given.  Are any of them close to 7 ½, 7 or 8?

· Encourage students to represent each number in both fractional and decimal form. You might ask: If we were going to make equal intervals, what might be a good scale to use?  Students might suggest tenths or hundredths.  You might ask them to label benchmark quantities on their number lines, such as 7.5 or 7 5/10 or 7 50/100 and to use those to begin locating the given distances.
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	Facilitating the Share, Discuss, and Analyze

· When asking students to share their solutions, the questions you ask could be directed to other students in the class, not just to the student(s) sharing their solution.

· Asking other students to explain their interpretation of what is being discussed can expose possible misinterpretations or misunderstanding of the solution.  It can also help other students develop a deeper understanding of the mathematics if they are hearing and seeing the solution interpreted in different ways.
	
Facilitating the Share, Discuss, and Analyze

Ask a student, or a pair of students, to explain how they answered question 3.  You might ask questions such as:

· **Explain how you knew what each point represented on the number line.  Listen for different ways that students might express this.  Some might have begun with fractions and some might have begun with decimals.  Ask students to explain both of these methods. Also ask other students to explain what the previous student said. Listen for the following explanations:

· 7.09 is the point closest to 7 since 7.09 or 7 9/100 would be just a little more than 7.  So point A represents 7.09.

·  The second and third points from the left, B and C, do not match any of the distances given.  They are close to 7 ¼ and 7 ½ or 7.25 and 7.5 respectively and the other two distances we know are more than 7.5.

·  The last point from the right, F, would be very close to 8 and the remaining two distances are not very close to 8.

·  7.65 would be represented by point D and 7 7/10 by point E because 7.65 is just a little less than 7 7/10 which could be represented by the decimal, 7.70.

· Also, 7.65 and 7 7/10 are both between 7.5 and 8.
You might summarize these key ideas for students.
· So who won the race and how much farther did that person run than the other two?
Students should explain that Allison won the race.  She ran .05 or 5/100 of a block farther than Juan and .61 or 61/100 of a block farther than Miguel.
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	Facilitating the Share, Discuss, and Analyze

Summary Activity or Assignment:

· The summary activity or assignment builds on what was discussed in the lesson and pushes students to extend their thinking.
	Facilitating the Share, Discuss, and Analyze

Summary Activity or Assignment:

Distribute the activity to students.  You might ask: How is this number line the same and how is it different from the number lines we studied today?
Students should recognize that the number line does not begin at an integer and that it shows the distance between a mixed number and an integer, not between two integers.

Although there is no exact “correct” answer for this last activity, students’ explanations should include good number sense.


Off to the Races

Fifth Grade Concept Lesson

Quarter 1

Juan, Allison, and Miguel decide to have a race to see who can run the farthest distance in 10 minutes.  They all run along the lengths of the same city blocks.

1.
After one minute, Juan has run ½ the length of a city block, Allison has run 0.4 the length of a city block, and Miguel has run 0.7 the length of a city block.

· Represent the distances on a number line.

· Explain who has run the farthest distance after one minute.

2. After 5 minutes, the number of lengths of a city block each person has run is shown on the number line below. 

· How far has each person run after 5 minutes?  

· Show their distances as both fractions and decimals and explain how you know.
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Off to the Races
Fifth Grade Concept Lesson

Quarter 1

3
At the end of the race, Juan had run the length of 7.65 blocks, Allison had run the length of 7 7/10 blocks and Miguel had run the length of 7.09 blocks. 

· Identify which points on the number represent the distances of each of the racers and explain how you know.  

· Explain who won the race.  

· How much farther did the winner run than the person who finished 2nd? 

· How much farther did the winner run than the person who finished 3rd?
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Off to the Races

Question 1

Juan, Allison, and Miguel decide to have a race to see who can run the farthest distance in 10 minutes.  They all run along the lengths of the same city blocks. 
1. After one minute, Juan has run ½ the length of a city block, Allison has run 0.4 the length of a city block, and Miguel has run 0.7 the length of a city block.  

· Represent the distances on a number line.

· Explain who has run the farthest distance after one minute.



Off to the Races

Question 2

2.  After 5 minutes, the number of lengths of a city block each person has run is shown on the number line below. How far has each person run after 5 minutes?  Show their distances as both fractions and decimals and explain how you know.

   Miguel

     Juan

    Allison
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Off to the Races

Question 3

3. At the end of the race, Juan had run the length of 7.65 blocks, Allison had run the length of 7 7/10 blocks and Miguel had run the length of 7.09 blocks.

· Identify which points on the number represent the distances of each of the racers and explain how you know.  

· Explain who won the race.  

· How much farther did the winner run than the person who finished 2nd?  

· How much farther did the winner run than the person who finished 3rd?
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  7









                   8 



Summary Activity or Assignment

Give possible decimal and fraction values for each of the points on the number line below and explain how you chose each value.
     A                              B                                           C                                     D         E                          F
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Number Relationships and Equivalence


Numerical values can be represented in multiple ways.





Fractions, decimals, and percents are identified and represented on a number line.





Use benchmark quantities between 0 and 1 to help represent fractions and decimals larger than 1 on a number line.
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The Lesson at a Glance





Question 1 (pp. 5 - 8)


Linking to prior knowledge:


Identify the benchmark fractions, 0, ½ and 1, on the number line and interpret them in terms of a decimal.


Review the relationship between fractions and decimals.


Position benchmark decimals on the number line.




















Summarization of the Big Ideas in the Lesson 


Benchmark amounts such as 0, ½ and 1 help one determine the relative positions of mixed numbers and decimals on a number line.


Number lines do not always start at 0.


Number lines may be divided into any number of intervals; however, each interval on a number line must be the same size.


Number lines can be used to compare decimals and mixed numbers.


Every mixed number has a decimal equivalent and every decimal has a fraction equivalent.























Question 3 (pp. 12 - 15)


Decimals and mixed numbers on a number line that does not identify intervals:


Determine the sizes of decimals and mixed numbers in relation to each other.


Use benchmark quantities to determine which points on a number line make sense for a set of three numbers.


Interpret values in both fractional and decimal notation.








Question 2 (pp. 9 - 11)


Decimals and mixed numbers on a number line that does not begin at 0:


Determine the interval shown on a number line.


Interpret points on the number line that are between two positive integers.


Interpret the value of points on a number line that do not fall directly on an interval.


Interpret values in both fractional and decimal notation.
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The Lesson 
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Concept Lesson: Off to the Races 


Fifth Grade – Quarter 2


Note:	Developing an understanding of the mathematical concepts and skills embedded in a standard requires having multiple opportunities, over time, to engage in solving a range of different types of problems which utilize the concepts or skills in question.












