TITLE:    EQUIVALENT FRACTIONS

GRADE LEVEL:   Appropriate for grades 3-5

OVERVIEW:  Most students will benefit from the use of

physical objects when they are introduced to the

concept of equivalent fractions.  This activity was

designed to show the students that the notion of

several names for a number is similar to the notion of

several names for a person.  One of them is the "given

name".  In the same way that we refer to "Rebecca

Smith, alias Becky Smith", we can refer to "1/2, alias

3/6".

OBJECTIVES:  Students will be able to:

1.  Write a fraction to tell what part of a region

    is shaded.

2.  Name the numerator and denominator of a

    fraction.

3.  Identify equivalent fractions.

RESOURCES/MATERIALS:

Teacher:  rectangular pieces of  paper, chalkboard,

chalk

Student:  crayons

ACTIVITIES AND PROCEDURES:

1.   Provide each student with a piece of rectangular

     paper.  Fold the paper in half.  After you have

     folded the paper in half, instruct the students to

     do the same.  Explain that a fraction is a part of

     a whole.  You have divided a whole piece of paper

     into two equal parts.

     Instruct the students to color one of the two

     equal parts.  Ask a student to write 1/2 on the

     board to show that one out of the two equal parts

     is now shaded.

     Introduce the vocabulary words numerator and

     denominator. The numerator is the number of parts

     shaded and the denominator is the total number of

     equal parts.   (For those students who have

     difficulty remembering which is the numerator and

     which is the denominator, try this memory

     association technique----In a fraction, one number

     is UP above the line and one is DOWN below the

     line.  Numerator has an "u" in it and so does up;

     denominator begins with "d" and so does down.)

2.   Repeat the same activity with pieces of paper,

     demonstrating 1/4, 3/4, 1/3, 2/3, 1/8. Each time,

     a student should write the fraction on the board

     and identify the numerator and the denominator.

     If you prefer, project a rectangle on the overhead

     projector and divide the rectangle into the same

     fractions as those in the paper-folding

     demonstration.

3.   Equivalent Fractions:  Ask students to fold a

     rectangular sheet of paper in half and color one

     of the two equal parts.  Ask what fraction of the

     paper is colored (1/2).  Now have them refold the

     same paper and then fold it in half once again.

     Unfold.  How many equal parts now? (4)  What

     fraction is shaded (2/4 or 1/2)  Since the amount

     of shading has not changed, this means that 1/2 =

     2/4.  Tell students that 1/2 and 2/4 are two names

     for the same amount.  Therefore, they are

     equivalent.  Now have students refold the papers

     and then fold in half a third time.  Unfold.  What

     new fraction have they found that is equivalent to

     1/2 and 2/4?  (4/8)  These three fractions name

     the same amount.

TYING IT ALL TOGETHER:  Once students have a firm

understanding of equivalent fractions, they will be

ready to find "another name" for a fraction  by

multiplying or dividing the numerator and denominator

by the same (nonzero) number.  This emphasis on

equivalent fractions will pay dividends when you begin

teaching addition and subtraction of fractions with

unlike denominators.

Equivalent Fractions
Objective:Students will be able to recognize fractions of equal value and that 

name the same amount (number). 

Materials:
Paper strips, circles, scissors, paper

Recommended Strategy
Have students fold strips to show halves, fourths, and eighths. Next 

have students cut circles to show thirds, sixths, and ninths. Students 

will then tell fractions that name the same amount by taking the 

fraction strips and measuring. Teacher will ask questions like, "How 

many of the parts on a fourths strip are the same or equal to one 

half"? Have students work in small groups to find equivalent fractions 

given by the teacher. Students will take circles, cut sections and 

match equivalent fractions. 

Give students worksheets with strips and let students shade areas to 

show equivalent fractions. To reinforce fractions, let students play 

Fraction Bingo. Fraction Bingo is played by giving each student a game 

card. A game card has ten squares and each square has a fraction. A 

student may cover a square when the fraction in that square is called 

or an equivalent fraction is called. The regular rules of bingo apply 

thereafter. Another game that can be used is Fraction Rummy. Teacher 

will prepare 40 cards (index cards are very useful) by writing either a 

fraction or an equivalent fraction picture on each card. Each of two to 

four players is given seven cards; the rest are placed in a stack faced 

down. Turn one card face up. A player may take the card that is face up 

or a card from the stack. Every time a card is matched, a player may 

lay the pair down. The object is for one player to play all of his or 

her cards.
Primary Learning Outcomes

Can I recognize and generate equivalent fractions?

Additional Learning Outcomes



Assessed Standards:

Grade: 4

Mathematics 

Number Sense & Numeration; Fractions & Decimals

35

Topic: Equivalent Fractions
Standard: Recognize and generate equivalent forms of commonly-used fractions and decimals. 



Procedures/Activities



Step:  1 Duration: 10 minutes
Teacher will say, "You should have learned how to identify equal fractions. For instance you learned that one-half is the same thing as two-fourths, two-sixths is the same thing as one-third, etc. (Teacher can use models to demonstrate). You also have learned how to generate, or make, equivalent fractions (day 158, teacher may want to refer to this lesson and give examples). Today, we will make a manipulative called fraction strips that will help you better understand equivalent fractions.


Step:  2 Duration: 20 minutes
Teacher gives each student a copy of Fraction Bars (attached). The teacher discusses with the students the way the bars have been divided (into halves, thirds, twelfths, and so on.) The teacher should point out that two-halves are equal to one whole, three-thirds are equal to one whole, etc. The number on the left means the number of times the bar is divided. As the number gets higher, bar is divided into smaller pieces. As the number on the left gets lower, the pieces get larger. The teacher should instruct the students to lightly color each bar a different shade. Next, the students should label each bar with a dark pen or marker. For instance, a student should write the fraction 1/3 on each of the three thirds bars. When the teacher has checked for correctness, students should cut the bars into separate pieces (cut along the dark lines). Students can glue the pieces to matching poster board pieces if the teacher desires.


Attachments for Step 2 

Title: Fraction Bars FileName: fractionbars.doc
Description: Teacher makes copies for students. 


Step:  3 Duration: 20 minutes
Students should now have fraction strips that are cut, labeled, and colored. The teacher can now lead the students in experimentation with the fraction strips. For example, the teacher can have the students take the strip that is one whole and lay it on a table. Then the students can lay the halves pieces of top of the whole piece. Next, the thirds can be put on top of the halves and so on. This demonstrates to the students that the smaller parts put together (no matter if its halves, thirds, fourths, or whatever) will equal one whole. Afterward, the students can compare halves pieces with fourths and eights and twelfths and sixteenths. Thirds can be compared to sixths and ninths. The teacher can ask students questions like, "How many sixths pieces does it take to equal one-third?" or "How many fourths does it take to equal one-half?" The students and teacher can compile a list of these types of observations about their fraction strips on the board. An Internet activity sheet on comparing fractions with fraction bars is listed in resources. This activity will give students practice in this area. Each student should get a copy of this page called Fraction Bar Comparison. The teacher should read directions aloud to students as they read silently. The teacher should monitor students as they work to ensure that they are understanding and following directions. Students should share their answers at the end of this step. The teacher should correct as needed.


Web Resources for Step 3 

Title: Fraction Bar Comparison
URL: http://iso.gmu.\u/~mmankus/fraction/handouts.htm
Annotation: Teacher should access and print Fraction Bar Comparison. Students will need a copy of this activity. 


Step:  4 Duration: 20 minutes
Teacher should remind students that they discovered through comparison that some fractions are equivalent, or equal. An example would be one-half is equal to two-fourths. The following activity is also accessed via the Internet. The activity is called Equivalent Fractions. Students can use the fraction bars they made or the previous step's worksheet to help them do this activity. Once again, this activity can be done individually or in small groups. The teacher should read the directions aloud to the students as they read silently. The teacher should monitor to ensure that students are following directions and understanding the concept. The students should share their responses at the end of this lesson and the teacher should correct as needed.


Web Resources for Step 4 

Title: Equivalent Fractions
URL: http://iso.gmu.edu/~mmankus/fraction/handouts.htm
Annotation: The teacher will need to access and print Equivalent Fractions worksheet. Each student will need a copy. 


Step:  5 Duration: 15 minutes
This is the individual assessment piece for the lesson. Each student will need a copy of Equivalent Fractions Questions (attached). The teacher should read directions aloud to students. The students may use their own fraction strips or the previous worksheets done in class to help them with this assessment. Students should give their completed quizzes to the teacher.


Attachments for Step 5 

Title: Equivalent Fractions Quiz FileName: Equivalent Fractions Quiz.doc
Description: Teacher should make copies for each student. 

Equivalent Fractions Questions

Name: ___________
Use your fraction strips and/or Fraction Bar Comparison Sheet to help you match fractions that are equal.  Draw a line between the matching fractions.
 
1.  2/8





1/2
2.  4/6





2/3
3.  2/4





1/2
 
4.  6/9





1/3
 
5.  9/9





1/6
 
6.  6/12





1/4
 
7.  8/8





1
 
8.  2/12





1/4
 
9.  4/16





1
 
10.  3/9





2/3
 
 
Fishy Fractions

Primary Learning Outcomes

Can I recognize and generate equivalent forms of commonly used fractions?

Additional Learning Outcomes



Assessed Standards:

Grade: 4

Mathematics 

Number Sense & Numeration; Fractions & Decimals

35

Topic: Equivalent Fractions
Standard: Recognize and generate equivalent forms of commonly-used fractions and decimals. 



Procedures/Activities



Step:  1 Duration: 15 minutes
Teacher will begin this lesson by reviewing how to compare fractions and identify equal fractions. Teacher might say, "You should have already learned how to compare fractions that have the same denominators. Does anyone remember how? (Teacher waits for response). Consider 1/4, 2/4, and 3/4. All three of the fractions have the same bottom number or denominator. If the denominators are the same, then we can look at the numerators in order to compare fractions. Since 1/4 has the smallest number in the numerator (1), it is the smallest fraction of the three. 2/4 is bigger than 1/4, and 3/4 is the biggest fraction since it has 3 in its numerator. Remember that this only works if the denominators are the same. Next, you should have learned how to identify equal fractions by using models. For instance, we used fraction strips and fractional pie pieces to show that 1/2 is equal to 2/4. (Teacher should model this in front of students. If an overhead is available, as well as overhead fractional tiles, then it would really help). Today we will learn how to recognize and generate equivalent forms of commonly used fractions."


Step:  2 Duration: 15 minutes
Remember that equivalent fractions are different ways of naming the same amount. It's like people may have a first and a middle name, but either name can be used for that one person. One way to recognize equal or equivalent fractions is to look at patterns in the numerators and denominators. For instance, consider 1/3, 2/6, and 3/9. In these three fractions, the numerators are 1, 2, and 3. The denominators are 3, 6, and 9. The pattern in the numerators is that the number is increasing each time by one. The pattern in the denominators is that the number is increasing by three each time. Now consider 1/2, 2/4, 3/6, 4/8, 5/10 and so on. What is happening with the numerators? What is happening with the denominators? (Wait for response). Answer: The pattern with the numerators is that the number is increasing by one each time. The pattern with the denominators is that the number is increasing by two each time. What fraction would come next after 5/10 according to the pattern? Answer: 6/12. What would the next three fractions be? Answer: 7/14, 8/16, and 9/18. Let's consider the following equivalent fractions: 1/5, 2/10, 3/15. What is happening in the numerators? What is happening in the denominators? What will the next three equivalent fractions be if the pattern continues? Answers: The numerators are increasing by one each time. The denominators are increasing by five each time. The next three fractions will be 4/20, 5/25, and 6/30. All of these fractions are the same amount. They all equal 1/5. Now you try doing a pattern for equivalent fractions. Consider 1/4 and 2/8. Answer the following three questions on your paper. What is the pattern in the numerators? What is the pattern in the denominators? What will the next three equivalent fractions be if the pattern continues? Answers: The numerators are increasing by one each time. The denominators are increasing by four each time. The next three fractions are 3/12, 4/16, and 5/20.


Step:  3 Duration: 15 minutes
Another way of generating (making) equivalent fractions is to set up an equation. I may want to know what an equivalent fraction for 1/2 is. I would like to know what fraction with an eight in the denominator is the same as 1/2. I can use the pattern that I already know about, or I can use a helpful little trick. So I set up an equation. (Teacher should refer to Equivalent Fraction Notes attachment. It may be very helpful to use an overhead transparency of this when modeling for students.) 1/2 = _/8. First I divide the first denominator 2 into the second denominator 8 and get 4. I then take my answer of 4 and multiply it by the first numerator 1. My result is 4. My missing numerator in the second fraction is 4. So 1/2 = 4/8. Here's another way of thinking about it. 1/2=_/8. What can I do to the 2 to get 8. I multiplied the 2 by 4 and got 8. A rule I remember is "Whatever you do to the bottom, you must do to the top." So I multiply the 1 also by 4 and get 4. Either way works. Guided practice problems might include: 3/5=_/15, 3/4=_100, 2/3=_/27, and 1/2=_/70. Teacher/students can use either method discussed above to generate equivalent fractions. Answers (in order): 9/15, 75/100, 18/27, 35/70. 


Attachments for Step 3 

Title: Equivalent Fractions Notes FileName: equivalent fractions notes.doc
Description: Teacher may make an overhead transparency of these notes to show students two different ways of finding equivalent fractions. 


Step:  4 Duration: 15 minutes
Teacher may say, "Now we are going to work in pairs and play a fun riddle game called Fishy Fractions." Students pair up together and teacher hands out copies of Fishy Fractions (attached). Teacher will say, "You will use what you found out today about recognizing and generating equivalent fractions to do this activity. Teacher should refer to directions on activity sheet. The students will solve several equivalent fraction equations having missing numerators. They can use any of the three methods they were exposed to when trying to solve for the answer. Correct answers for each problem correspond with a letter, and if students have all the correct letters they will spell the answer to a riddle question. Students should share their answers and solutions to the riddle at the end of this step. The question is "What part of a fish weighs the most?" Answer: THE SCALES. Teacher should monitor as students work to ensure they are understanding and using one of the methods discussed earlier to solve for the equivalent fractions.


Attachments for Step 4 

Title: Fishy Fractions FileName: Fishy Fractions.doc
Description: Students will each need a copy of this activity, or students may share a copy and work in pairs. 


Step:  5 Duration: 15 minutes
This is the individual assessment portion of this lesson. Students will each need a copy of the Equivalent Fractions Quiz that is attached. Students will be asked ten questions about recognizing and generating equivalent fractions. Students should give the completed quiz to the teacher. 


Attachments for Step 5 

Title: Answer Key to Quiz FileName: Answer Key to Equivalent Fractions Quiz.doc
Description: Teacher's Answer Key 

Title: Equivalent Fractions Quiz FileName: Equivalent Fractions Quiz.doc
Description: Individual student copies are needed. Answer Key is separate attachment. 

Two Ways to Generate Equivalent Fractions:

 

1 
=
   _

     2


   8

 

1) Divide the first denominator into the second denominator. (8 divided by 2 = 4).

2) Take your answer (4) and multiply it by the first numerator (4 X 1=4).

3) Your answer of 4 is the missing numerator in the second fraction.

4) So 1/2 = 4/8

 

Another way to find the answer is:

Think “What can you multiply 2 by and get 8?”  The answer is 4.


(2 X 4 = 8).  

Now think “What ever I do to the bottom numbers I must also do to the top numbers.”  So multiply the 1 also by 4.  The answer is 4.  Four is the missing numerator in the second fraction.  So 1/2 =4/8.

15 Equivalent Fractions Quiz


Name:_____________

 

Complete the following patterns by naming the next three equivalent fractions.

 

1.
1
2
3

2       4
6     

 

2.
1
2
3


3
6
9

 

3.
1
2
  3


4
8
12


4.
1
  2
  3

5
10
15

 

Use any method to name the equivalent fraction.

 

5.
3
=
__

16 45

 

6.
4
=
__

20 80

 

7.
  3
=
__

27 9

 

8.
5
=
__

6 30

 

9.
10
=
__



10. 
12
=
__

30 90




28

 7

 

 

 

Answer Key to Equivalent Fractions Quiz

 

 

1. 4/8, 5/10, 6/12

2. 4/12, 5/15, 6/18

3. 4/16, 5/20, 6/24

4. 4/20, 5/25, 6/30

5. 9/45

6. 16/80

7. 1/9

8. 25/30

9. 30/90

10. 3/7

 

 

 

17  Fishy Fractions




Name:  __________

What part of the fish weighs the most?

Write an equivalent fraction for each of the following fractions.  Then find the answers under the lines below.  Write the letter for each fraction on the line.  The first letter has been filled in.

S

E

H

A

L

T
3 =  __ 
6 = _

10 = _

 5 = _

4 = __

5 = 20

5     15             9    3                30    3              25   5               8    16              7    28



S


C


E


          3 =  __

         6  =  __

          3 =  __

                      6     12                        8       4                         12     4

18 T
__
__

20
 1
 1
28
 3          4

__
__
__
__
__
__

  9
3
1
  8
2
  6

15
4
5
16
3
12

BONUS:  Which of the fractions in the answer to the riddle above are equal to ½?

 

 

Mars Fraction Search

	


Primary Learning Outcomes

How can I use models to help me add or subtract fractions? How can I solve simple word problems?

Additional Learning Outcomes



Assessed Standards:

Grade: 4

Mathematics 

Number Sense & Numeration; Fractions & Decimals

18

Topic: Rational Numbers
Standard: Compares whole numbers and uses models to compare fractions, to identify equivalent fractions, and to compare decimals. 
Problem Solving

21

Topic: Word Problems
Standard: Solves simple problems (including those involving addition, subtraction, multiplication, and division of whole numbers and money). 



Non-Assessed Standards: 

Grade: 4

Mathematics 

Number Sense & Numeration; Fractions & Decimals

35

Topic: Equivalent Fractions
Standard: Recognize and generate equivalent forms of commonly-used fractions and decimals. 



Procedures/Activities



Step:  1 Duration: 10 minutes
The teacher will prepare by hiding a Mars candy bar under the classroom globe when the students are not in the room. The teacher will tell the students that they will be using their prevously learned knowledge of equivalent fractions and their imaginary secret decoding hats to solve today's problems. 


Step:  2 Duration: 25 minutes
The teacher may choose to allow students to work in pairs or small groups for this activity. The peer tutor concept works well here and allows for all students to achieve success. The teacher will distribute the "Mars Fraction Search" worksheet to each student. The teacher will instruct the students to write the appropriate parts of the words on the line to form a new word. The teacher will tell the students that when the message is complete and correct, he/she will be rewarded. Students should begin working.


Attachments for Step 2 

Title: Mars Bar FileName: marsbar.doc
Description: This is the worksheet that students will need for this activity. 


Step:  3 Duration: 10 minutes
After several (or all, if the teacher has enough time) students have claimed their prizes (Mars Bar), the assignment will be reviewed. If all student have not had time to complete the activity, still give them a Mars Bar as a reward for their effort. 

Name______________________________________Date________________
 
Mars Fraction Search
 
1. The first half of food + the last quarter of door = __________
 
2. The last third of hat + the first 2/5 of heavy = __________
 
3. The second 1/3 of office + the last ¼ 1 / 4 of door + the first 1/3 of street = __________
 
4. The last 1 / 2 of go + the the last 1 / 2 of done = __________
 
5. The last 1/8 of elephant + the first 1/5 of order = __________
 
6. The first ¾3 / 4 of fine + the last 3 / 4 of dish = __________
 
7. The last 1/6 of cement + the first 3/7 of history = ___________
 
8. The last half of bath + the first 1/3 of end + the last 2/7 of require = ________
 
9. The first 2/5 of water + the last 3 / 4 of fits = ___________
 
10. The last 1/6 of Glenda = __________
 
11. The first 1/3 of principal + the first half of zero = __________
 
12. The first 1/7 of instant + the first third of fat = __________
 
13. The first 2/5 of young + the first 1/10 of understand = __________
 
14. The first ¼ 1 / 4 of ugly + the first 1 / 5 of settlement = __________
 
15. The first 1 / 4  of youthful + the last half of pour = __________
 
16. The first 1 / 4 of hesitate + the last 2/3 of sad = __________
 
17. The first 1 / 3 of permanent + the first half of iodine = ___________
18. The first 2 / 6 of clover + the last 2 /4 of blue = __________
 
19. The first 1 / 4 of Mark + the last 3/5 of stars = _____________
 
20. The last 1 / 4 of Meri + the first 1 / 5 of Susan = ______________
 
21. The first 3/5 of dirty + the last 3/7 of perfect + the first 2/5 of Lynda = ______
 
22. The first ¾ 3 / 4 of bent + the last 2/3 of breath = ____________
 
23. The first 1 / 3 of Thomas + the first 1/8 of Endicott = __________
 
24.  The first 3/5 of sound + the last 2/9 of Aylsworth = __________
 

Colorful Fractions

	


Primary Learning Outcomes

What is the answer to this fraction addition problem with like denominators?

Additional Learning Outcomes



Assessed Standards:

Grade: 4

Mathematics 

Number Sense & Numeration; Fractions & Decimals

5

Topic: Fractions
Standard: Adds and subtracts fractions with like denominators using models to connect to computational strategies. 


Procedures/Activities



Step:  1 Duration: 10 minutes
Make sure you have one copy of the "Adding Models" attachment for each student. These will be passed out in a later step. Explain to the class that today they will be learning how to add fractions with like denominators. Demonstrate what the class will be doing. You will be demonstrating this problem - 2/10 + 4/10 = 6/10. On the board, draw a large box divided into 10 equal parts. Color in 2 parts of the box. Explain that 2/10 are now colored. Next, color 4 more parts. Explain that now 2/10 and 4/10 have been colored. To find out the answer to this addition problem, count the blocks that have been colored. There have been 6 of the 10 blocks colored, so 6/10 is the answer.


Attachments for Step 1 

Title: Adding Models FileName: Adding Models.doc
Description: Each student will need one copy of this attachment. 


Step:  2 Duration: 10 minutes
Demonstrate a few more problems in the same manner, having some students come to the board to help. Here are some problems you may wish to use. (1/4 + 2/4 = 3/4), (4/8 + 2/8 = 6/8), (2/7 + 2/7 = 4/7), (5/10 + 2/10 = 7/10)


Step:  3 Duration: 20 minutes
Now, have students try some problems on their own using their crayons and the "Adding Models" sheet. Do #1 and #2 together, so the students are sure of the steps they are to take. When they color the blocks to show which fractions are being added, the first fraction should be colored with one color, and the second fraction should be colored with another color. Then, the students can count how many fractions in all have been colored. After counting how many fractions in all have been colored, they should write the answer in fraction form on the sheet. After working with the class on problems 1 and 2, have them complete the rest of the problems on their own. As they are working, the teacher should walk around to see that students are adding the fractions appropriately, and the teacher should assist any students are in need. The teacher may use the attached "Teacher Checklist" to note which students are correctly adding the fractions and which students need extra assistance.


Attachments for Step 3 

Title: Teacher Checklist FileName: teacher checklist.doc
Description: The teacher may use this checklist for assessment. 


Step:  4 Duration: 5 minutes
After students have completed the addition problems, the teacher will ask for volunteers to share the answers they found. After several students have shared, the teacher will collect the "Adding Models" sheets. 





Materials and Equipment

Two crayons for each student, copies of the "Adding Models" (1 per student), attachment "Teacher Checklist"

Total Duration

45 minutes

1.
4 + 3 =


8    8                   
   
((((

    
   
((((

    
 
2.
1 + 4 =
6    6
(((
(((
 
3.
5  +  3 =
10    10
(((((
(((((
 
4.
6  +  7 = 


  
15   15     
(((((
(((((
(((((                               
 
5.
9  +  8 =
22    22
((((((
((((((
((((((
((((
 
6.
12  +  2 =



15     15       
(((((
(((((
(((((                  

 
 
 
 
7.
7  +  13 =
24     24
((((((
((((((
((((((
((((((
 
8.
14  +  5 =



20     20    
(((((
(((((
(((((
(((((                                    
 
9.
6  +  17 =
25     25
(((((
(((((
(((((
(((((
(((((
 
10. 13 + 10 =
24    24
((((((((
((((((((
((((((((
Teacher Checklist for Assessment 
 
 Have the students correctly added the fractions with like denominators?
 
	Student Name
	Successfully completed
	Needs extra assistance
	Would benefit from extensions
	Teacher's notes
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3 Ways

	


Primary Learning Outcomes

Can I write this number in three different ways?

Additional Learning Outcomes



Assessed Standards:

Grade: 4

Mathematics 

Number Sense & Numeration; Fractions & Decimals

6

Topic: Decimals
Standard: Relates models (such as base ten blocks) to decimal numbers orally first, then using fractional and decimal notation. 


Procedures/Activities



Step:  1 Duration: 10 minutes
Begin by reviewing that some numbers can be written in three different ways. These ways are: decimal notation (.29), fractional notation (29/100), and in word form (twenty-nine hundredths). Show several examples of these forms on the board. Students may come to the board to help write the numbers in different forms. Here are some numbers the teacher may choose to demonstrate (.9), (.41), (.5), (.68), (.25).


Step:  2 Duration: 5 minutes
Now, divide the students into small groups (2-4). Tell the students that they will be playing a matching game. Pass out the "Concentration Cards" (see attachment). Tell the students to shuffle the cards, then spread them out in rows face down on the desk or floor. The first player will flip three different cards over looking for a match. It takes three cards (fractional, decimal, and word form) to make a match. Players take turns flipping cards over. When a student gets a match, that player keeps the cards and gets another turn. Play continues in this manner until all matches have been found. The person who has the most matches is the winner.


Attachments for Step 2 

Title: Concentration Cards FileName: Concentration Cards.doc
Description: Each group needs one copy of these cards. 


Step:  3 Duration: 20 minutes
After explaining how to play the game, have students decide who goes first. The person with the most letters in his or her first and last name added together goes first. Tell students to begin playing. As the students play the game, the teacher will walk around to observe and record on the attached checklist how students are doing.


Attachments for Step 3 

Title: Teacher Checklist FileName: teacher checklist.doc
Description: The teacher can use this checklist while observing the students playing the game. 


Step:  4 Duration: 10 minutes
Have the students stop their game and neatly stack the cards. Collect the game cards. Have the students return to their desks to do some work on their own. Pass out the "3-Way" sheets, and have the students begin working. When the students are finished, the teacher will collect their work to use for assessment.


Attachments for Step 4 

Title: 3 Way Sheet FileName: 3 Way Sheet.doc
Concentration Cards
 
	.4
	4/10
	 
 
Four tenths

	.9
	9/10
	 
Nine tenths

	.12
	12/100
	 
Twelve hundredths

	.59
	59/100
	 
Fifty-nine hundredths

	.48
	48/100
	 
Forty-eight hundredths

	.75
	75/100
	 
Seventy-five hundredths

	.1
	1/10
	 
One tenth

	.55
	55/100
	 
Fifty-five
hundredths

	.36
	36/100
	 
Thirty-six hundredths

	.04
	4/100
	 
Four hundredths

	.88
	88/100
	 
Eighty-eight 
hundredths


 
3 Ways to Write It
 
Fill in the empty boxes with the appropriate form of the number.  The first one has been done for you.
 
 
	DECIMAL
	FRACTION
	WORDS

	.03
	3/100
	Three hundredths

	.25
	 
	Twenty-five hundredths

	 
	12/100
	 

	.58
	 
	 

	 
	 
	Seven tenths

	 
	99/100
	 

	.1
	 
	 

	 
	 
	Sixty-eight hundredths

	 
	33/100
	 

	.17
	 
	 

	 
	 
	Three hundredths


 
 
Teacher Checklist for Assessment 
 
Are the students correctly matching the fractional and decimal notation of the given numbers ?
 
	Student Name
	Successful
	Extension recommended
	Needs remediation
	Notes
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You Can Write It Two Ways!

	


Primary Learning Outcomes

Can I use a model to name both the fraction and decimal amount being represented?

Additional Learning Outcomes



Assessed  Standards:

Grade: 4

Mathematics 

Number Sense & Numeration; Fractions & Decimals

6

Topic: Decimals
Standard: Relates models (such as base ten blocks) to decimal numbers orally first, then using fractional and decimal notation. 


Procedures/Activities



Step:  1 Duration: 5 minutes
Teacher will say, "You have learned that if you have ten equal parts and one part is shaded, then it can be said that one-tenth is shaded. We also use the word tenths when talking about decimals. The tenths place is the first place to the right of the decimal. If we said one-tenth is shaded, then we could also write .1. So there are two ways to write the same amount, either in fraction or decimal form. Next, if I have one hundred equal parts and one of the hundred is shaded, then I can say one-hundredth is shaded. Written as a fraction, that would be 1/100. Just remember that in a fraction, the bottom number (denominator) is the total number of parts. The top number (numerator) is the number of parts shaded. I could also write one-hundredth as a decimal. Remember that the hundredths place is two places to the right of the decimal. The answer would be .02."


Step:  2 Duration: 10 minutes
"Now you try some problems. How would I write two-tenths as a decimal and as a fraction? What about two-hundredths? Try writing both ways for thirty-six-hundredths. Here's a brainteaser. What about one-thousandth? Any guesses?" Teacher should write these sample problems on board and give students time to work. Then students should share responses. Teacher should correct as needed. Answers: (1) .2 and 2/10 (2) .36 and 36/100 (3) .001 and 1/1000. Next, teacher might ask students to come up with their own problems for others to solve.


Step:  3 Duration: 15 minutes
In this step, the teacher will give each student a copy of an Internet-accessed worksheet called Tenths Fractions and Decimals. The resource Web site is attached. The teacher should read through directions and do the first example with students. Students may work in pairs on this assignment. Teacher should monitor to ensure that students are understanding and following directions. Students should share responses at the end of this step of the lesson, and teacher should correct as needed.


Web Resources for Step 3 

Title: Tenths, Fractions, and Decimals
URL: http://www.edhelper.com/math_grade3.htm
Annotation: Teacher must access and print this worksheet, which then must be duplicated for students. Teacher should go to section on page labeled "Decimals and Fractions", and then he/she should click on Tenths, Fractions, and Decimals. Finally, teacher should click on "Create Worksheet." 


Step:  4 Duration: 15 minutes
Next, students will get more practice with another Internet-accessed worksheet called Hundredths, Fractions, and Decimals. The teacher will need to access this activity and copy for students. The teacher should read aloud the directions and do several examples with students. The students can do this worksheet for practice in pairs. The teacher should monitor students to ensure that they are understanding the concept and following directions. At the end of this step in the lesson, students should share their responses, and the teacher should correct as needed.


Web Resources for Step 4 

Title: Hundredths Fractions and Decimals
URL: http://www.edhelper.com/math_grade3.htm
Annotation: Teacher must access and print this worksheet. Then he/she must make copies for students. To access, he/she should go to section called "Decimals and Fractions". Next, the teacher should click on Hundredths, Fractions, and Decimals. Finally, he/she should click on "Create Worksheet." 


Step:  5 Duration: 15 minutes
This is the assessment portion of the lesson. Students will be given a short quiz called Fractions and Decimals Quiz (attached). The teacher should read directions aloud to students and go over an example(s). Students should give completed quizzes to teacher.


Attachments for Step 5 

Title: DECIMAL FRACTIONS QUIZ P.1 FileName: decfrac1.jpg
Description: This is page 1 of an attachment that is three pages long. Teacher should make individual student copies of all four pages. 

Title: DECIMAL FRACTIONS QUIZ P.2 FileName: decfrac2.jpg
Description: 

Title: DECIMAL FRACTIONS QUIZ P.3 FileName: decfrac3.jpg
Description: 





Materials and Equipment

1. pencil
2. student copies of Tenths Fractions and Decimals Sheet
3. student copies of Hundredths Fractions and Decimals Sheet
4. copies of Fractions and Decimals Quiz
5. overhead fraction tiles (if available) 

Total Duration

60 minutes
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What's in the Bag?

	


Primary Learning Outcomes

Can I determine the probability of a given event when using a manipulative?

Additional Learning Outcomes



Assessed Standards:

Grade: 4

Mathematics 

Statistics & Probability

27

Topic: Probability
Standard: Determines probability of a given event through use of manipulatives (equally likely, least likely, most likely, likely, and not likely). 



Procedures/Activities



Step:  1 Duration: 5 minutes
Teacher will begin by saying, "Today we are going to talk about the word probability. Does anyone know what it means? (Wait for response). Probability means the chance that a particular event will happen, and probability can be written as a fraction. For instance, if I throw this penny (teacher models), it can land on either heads or tales. There are two possible outcomes. There's a one out of two (1/2) chance or probability that the penny will land on heads. There's also a one out of two (1/2) chance or probability that the penny will land on tails. So there's an equal chance that the penny will land on heads or tails."


Step:  2 Duration: 5 minutes
Teacher says, "Now we will consider a dice together. (Teacher holds up the dice and models). If I roll this dice, what are all the possible outcomes that could take place? In other words, what might I roll? (Wait for responses). There are six possible outcomes. They are 1, 2, 3, 4, 5, and 6. Is 8 a possibility? (No, because it is not found on the dice). Remember that I said probability can be written as a fraction. The number one is found on the dice only once (1 is the numerator of the fraction). There are six possible outcomes (6 is the denominator of the fraction). The probability of me rolling a one on the die can be written 1/6. The chance of me rolling a 2 is also 1/6. The chances of me rolling a 3, 4, 5, or 6 are still 1/6. The chance of me rolling a 7 though is 0/6, because 7 is not on the die. Since each number only appears once on the die, they all have an equal chance of being rolled."


Step:  3 Duration: 5 minutes
Teacher says, "With the dice, all the outcomes were equally likely. This does not always happen though. Sometimes one outcome is more likely to occur than others. Sometimes outcomes are not equally likely. For instance, I may have a bag with 5 items in it. (Teacher should model). I have three paper clips and two erasers inside. The chance or probability of me picking a paper clip from the bag is 3/5. The chance or probability of me picking an eraser from the bag is 2/5. The chance of getting a paper clip is not the same as picking an eraser. The chance of getting a paper clip is greater than getting an eraser." 


Step:  4 Duration: 15 minutes
For the next step, teacher hands out ready made bags to pairs of students. Each bag contains 10 unifix cubes (If unifix cubes are not available, use chips or some other manipulative.) Each bag should have 3 red, 2 blue, 2 orange, 1 yellow, and 2 green items. The teacher then tells the student pairs to record on a piece of paper the fractional probability for each color in the bag. Teacher should monitor as students record this information. Students should share their findings. The probabilities are: 3/10 red, 2/10 blue, 2/10 orange, 1/10 yellow, and 2/10 green. Teacher should ask students, "Do any of these outcomes have equal chances of being chosen?" Answer: yes, blue, orange, and green have equal chances because they have the same probability (2/10). Next, teacher should ask, "Which color has the greatest chance of being chosen?" Answer: red, because it has the highest probability (3/10). Next, teacher should ask, "Which color has the least chance of being chosen?" Answer: yellow, because it has the least probability (1/10).


Step:  5 Duration: 15 minutes
This is the assessment portion of the lesson. Teacher should make individual student copies of the Probability Quiz that is attached. Teacher says, "Now I want to give you a real world problem to solve individually." Teacher reads problem aloud as students read it silently. Susie has a bag containing 8 coins. 3 coins are quarters, 2 coins are dimes, 2 coins are nickels, and 1 coin is a half dollar. Tell the probability of choosing each type of coin from the bag." Teacher might add, "What is the probability or chance you will pick a quarter out of her bag? What about the other coins?" Teacher collects student papers.


Attachments for Step 5 

Title: Probability Quiz FileName: probability quiz.doc
Description: Individual student copies of this quiz are needed. 


Step:  6 Duration: 5 minutes
Teacher should go over answers to quiz. They are: quarter-3/8, dime-2/8, nickel-2/8, and half dollar-1/8. The coin with the greatest chance of getting picked: quarter. The coin with the least chance of getting picked: half dollar. The coins with equal chances of getting picked: dime and nickel.





Materials and Equipment

1. Premade bags of manipulatives (color specific)
2. paper
3. pencil
4. student copies of Probability Quiz
5. dice (for teacher)
6. penny (for teacher)

Standards (Local and/or National)

Total Duration

50 minutes

Technology Connection



Assessment

The Probability Quiz in Step 5 serves as the individual assessment piece of this lesson. Students who get 80% or more correct will be considered proficient in this concept. Students who do not make 80% will need reteaching or extra practice. 

Extension

Students can simplify fractional probabilities. Students can make up their own probability problems.

Remediation

Students having difficulty will need more work involving manipulatives. These students should work with other students.

Accommodation

For students with exceptional needs, what changes can be made in instruction and teaching delivery to enhance student participation and learning? Each area below is a direct link to general classroom accommodations. 

Probability Quiz





Name:_______________

 

Susie had a bag with eight different coins inside.  Three of them were quarters, two were dimes, two were nickels, and one was a half dollar.  What’s the probability of picking each type of coin (write the probability as a fraction)?

 

1.  quarters
_____

 

2.  dimes
_____

 

3.  nickels
_____

 

4.  half dollar
_____

 

5.  What type of coin has the highest probability of being chosen?

 

6.  What type of coin has the least probability of being chosen?

 

What two types of coins has an equal probability of being chosen?

 

7. _________

 

8.   _________

Bonus:  What does the word probability mean?

Probability Boxes

	


Primary Learning Outcomes

Which outcome is the most likely? Which outcome is the least likely?

Additional Learning Outcomes



Assessed  Standards:

Grade: 4

Mathematics 

Statistics & Probability

27

Topic: Probability
Standard: Determines probability of a given event through use of manipulatives (equally likely, least likely, most likely, likely, and not likely). 



Procedures/Activities



Step:  1 Duration: 5 minutes
Explain to the class that today they will be working with probability. Tell the students that probability has to do with how likely something is to be picked or selected. Pass out all materials at the beginning. This will save time later. Make sure that each student has the items on the materials list as well as one copy of the attachment "Probability Boxes."


Attachments for Step 1 

Title: Probability Boxes FileName: Probability Boxes.doc
Description: Each student will need one copy of this attachment. 

Title: Sample FileName: Sample.doc
Description: This is what the finished product should look like. 


Step:  2 Duration: 10 minutes
Have the students color the probability boxes in this manner: The top chart should be colored the same way as the bottom chart, for example, if they color 2 boxes one color, it means color 2 on the top and two on the bottom that color. Tell the students to color 7 boxes purple, 20 boxes red, 10 boxes green, 3 boxes yellow, 50 boxes blue, and 10 boxes orange. 


Step:  3 Duration: 5 minutes
After students have completed coloring their boxes, have them cut out each box on the bottom grid. This means that each student will have 100 colorful squares cut out. Once these have been cut, have the students put the squares they just cut into their baggies. Have them put the baggies to the side for a little while. They will be used in a later step. 


Step:  4 Duration: 10 minutes
There is an attachment titled "Sample" that will be helpful to the teacher to use as a model. It will show the teacher what the student's finished product should look like. Now, have students cut around the other grid (around the outside, not the individual squares). Have the students glue their grid to the top left of their construction paper. This second grid is important because it allows the students to visualize how many squares are each color. Once the other grid is cut apart, it is difficult for students to remember how many there were of each color. To the right of the grid, have the students write the following words: 1. Most Likely = , Likely = , Equally Likely = , Not Likely = , Least Likely = (Refer to the sample so that you can accurately show the class where these phrases should go.) Explain to the students that, on the charts we just colored, the probability of picking a blue square out of the baggy is 50 out of 100. The probability of picking red is 20 out of 100. Discuss with the students the probability of picking each of the other colors they used. Now, using the glued chart for reference, have the students write (beside most likely, likely, etc.) which color they think will be the most likely to be picked, the least likely to be picked, etc. Next, discuss what the correct answers are and explain why if there are any questions.


Step:  5 Duration: 10 minutes
Now, explain to the students that they will be pulling some squares out of their baggies to see if the most likely ones are chosen. Tell the class that they are going to try out the predictions made earlier. Have students number 1-15 at the bottom of their construction paper page. (See sample to see appropriate placement of the numbers.) Tell the students to, without looking, pick 15 of the squares out of their baggy. At the bottom of their sheets, where they numbered 1-15, they are to write which colors they picked. 


Step:  6 Duration: 5 minutes
Now, have the students take turns sharing what happened when they picked the squares out of their baggies. Were the blue ones picked the most? After students have shared their results, the teacher will collect the students papers. The teacher can use their papers to see if the students correctly selected which color was most likely, least likely, etc. to be picked.





Materials and Equipment

1. attachment "Probability Boxes" (1 per student)
2. 6 crayons per student (one blue, one red, one green, one orange, one purple, and one yellow)
3. Large construction paper (1 piece per student)
4. scissors
5. glue
6. lunch bags

Standards (Local and/or National)

Total Duration

45 minutes

Technology Connection



Assessment

The teacher will collect the student's papers to see which students have correctly identified the most likely, least likely, etc. colors to be chosen.

Extension

Have students turn the earlier activity into a larger one by doing several tests pulling out colors. Have students create their own probability problems, such as, what's the probability of picking a yellow pencil if everyone's pencils were put into a box.

Remediation

Have students use a smaller total (10 instead of 100) to determine the probability of choosing some items. Then, the student may progress to larger numbers as mastery occurs.

Accommodation

For students with exceptional needs, what changes can be made in instruction and teaching delivery to enhance student participation and learning? Each area below is a direct link to general classroom accommodations. 

Probability Boxes
There are 100 boxes in each grid.
 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


19 Sample of Finished Product

 

 





      Predictions:






Most Likely






Likely






Equally Likely






Not Likely






Least Likely

 

 

 

Results

	1.`
	6.
	11.

	2.
	7.
	12.

	3.
	8.
	13.

	4.
	9.
	14.

	5.
	10.
	15.


 

M&M Predictions

	


Primary Learning Outcomes

Can students determine the probability of a given event through the use of manipulatives?

Additional Learning Outcomes



Assessed Standards:

Grade: 4

Mathematics 

Statistics & Probability

27

Topic: Probability
Standard: Determines probability of a given event through use of manipulatives (equally likely, least likely, most likely, likely, and not likely). 



Procedures/Activities



Step:  1 Duration: 10 minutes
In preparation for this activity the teacher will need to prepare bags of M&M's with the following combination for each student: 1 yellow, 2 red, 2 green, and 5 blue. The bags can not be transparent. To begin this lesson the teacher will ask for 5 volunteers to come to the front of the class. The teacher will ask questions about the five students. Examples: If I put these 5 students names in a bag what is the probability of choosing a student with brown hair? (__ out of 5) What is the probability of choosing a girl? (__ out of 5) What is the probability of choosing someone wearing a T-shirt? (___ out of 5) Tell the sudents that they will be working in groups today predicting probabilities.


Step:  2 Duration: 25 minutes
Before completing this activity, students need to understand how to use tally marks. Next, the teacher needs to put students into small groups for the activity. Each group will need a prepared bag of M&Ms, pencil, and a M&M Predictions activity sheet. Students will follow the directions on the M&M Prediction sheet and work at their own pace. However, the teacher might want to do the first few exercises with the class to be sure their are no questions. The teacher needs to walk around and assist any groups that need it.


Attachments for Step 2 

Title: M&M Predictions Activity Sheet FileName: mmpredict.rtf
Description: Each group will need one activity sheet to record their answers on. 


Step:  3 Duration: 15 minutes
Next, students will complete the assessment of this lesson. The teacher needs to give each student a copy of the M&M Predictions Follow Up Worksheet. Students will also need their bags of M&M's to refer back to. Students will work individually to complete this sheet. When the students are finished the teacher will take up these sheets to be graded. Students may now eat their M&M's!


Attachments for Step 3 

Title: M&M Follow Up FileName: mmfollowup.rtf
Description: Each student needs a copy of this worksheet. This will be an assessment of this objective. 





Materials and Equipment

1. M&M Predictions Activity Sheet(one copy per group)
2. M&M Predictions Follow Up Worksheet (class set)
3. M&M's
4. small paper bags
5. pencils

Standards (Local and/or National)

Total Duration

50 minutes

Technology Connection



Assessment

The teacher will take up and grade the M&M Predictions Follow Up Worksheet. Students must complete it with at least 80% accuracy.

Extension

Remediation

Accommodation

For students with exceptional needs, what changes can be made in instruction and teaching delivery to enhance student participation and learning? Each area below is a direct link to general classroom accommodations. 

M&M Predictions

 

1.  Without looking, pick an M&M.  Record the color on the chart below.  Repeat this process 9 more times.  Be sure to tally your result in the table below.

 







Tally

Total





Blue










Red










Green










Yellow






 
2.  What color M&M did you pick the most?_________ Why do you think this is so? __________________________________________________________

 

 * A prediction is making a guess about something that has not happened yet.  You can use probability to help you make better predictions.

 

3.  Before you pick the next M&M make a prediction of which color you will pick._________ Explain your prediction.________________________________

 

4.  Now without looking pick 10 more times and record your results in the table below.







Tally

Total





Blue










Red










Green










Yellow






5.  Discuss your totals with your group so you can answer the following questions.  What color was picked the most?_____________ Why? ___________________

6.  Would your results be the same if you picked 20 more times? _____________

Explain._____________________________
7.  Can you be sure before you pick an M&M what color you will pick?___________

Why or why not? ____________________________________________
 

M&M Predictions Follow Up

 

Directions:  Use The bags of M&M’s from the last activity to complete this sheet.
 

What is the probability of each.

 

1.  Picking a blue M&M? ___out of___

 

2.  Picking a yellow M&M? ___out of___

 

3.  Picking a green M&M? ___out of___

 

4.  Picking a red M&M? ___out of___

 

5.  Which M&M are you most likely to pick and why? _______________________

______________________________________________________________

6.  Which M&M are you least likely to pick and why? _______________________

______________________________________________________________

7.  What is probability? ____________________________________________

8.  What is a prediction? ___________________________________________ 

Probability Theory

	


Primary Learning Outcomes

How can I use the basic principles of probability?

Additional Learning Outcomes



Assessed  Standards:

Grade: 4

Mathematics 

Statistics & Probability

27

Topic: Probability
Standard: Determines probability of a given event through use of manipulatives (equally likely, least likely, most likely, likely, and not likely). 



Non-Assessed  Standards: 

Grade: 4

Mathematics 

Statistics & Probability

24

Topic: Measure of Central Tendency
Standard: Explores the concepts of mean and median. 

26

Topic: Data Organization
Standard: Organizes data in charts and tables, and constructs bar graphs or pictographs using appropriate scales of one, two, three, four, five, or ten. 



Procedures/Activities



Step:  1 Duration: 5 minutes
The teacher will give this overview to the students, "The theory of probability is an important branch of mathematics with many real-world applications in the physical, medical, biological, and social sciences. An understanding of this theory is very important so that you can understand weather reports, state lotteries, and medical findings. The purpose of this activity is to begin to help you learn the basic principles of probability." The teacher should make sure that students clearly understand this. Answer any questions that they have.


Step:  2 Duration: 5 minutes
The teacher will introduce the activity with a demonstration of the game: Rock (hand balled up like a fist), Scissors (index and middle finger performing scissor-like motion), and Paper (flat hand). Two people play and on the count of three each of the players makes a rock, paper, or scissors with their hands. Rock beats scissors, scissors beats paper, and paper beats rock. 


Step:  3 Duration: 5 minutes
The teacher will divide the class into pairs (player A and player B) and have them play their game eighteen times. Students should keep track of who wins each game. 


Step:  4 Duration: 10 minutes
The teacher will choose a pair to come up to the front of the room and help her. The teacher will use the overhead projector graph grid to graph the wins of player A in red (graph the number of wins) and the wins of player B (graph the number of wins) in blue. 


Step:  5 Duration: 10 minutes
The teacher will review the previously learned skill of mean, median and range. The class will work together to find the mean, median, and range of player A's and player B's scores. The teacher and students will compare the results. 


Step:  6 Duration: 10 minutes
The teacher will then explain to the students that they are going to determine all of the possible outcomes of the game. The will do this by listing the outcomes. The teacher should guide the students to come up with the attached list of options.


Attachments for Step 6 

Title: Outcomes for Rock, Paper, Scissors FileName: rock,paper,scissors.doc
Description: This attachment lists the possible outcomes for the game, Rock, Paper, Scissors. 


Step:  7 Duration: 5 minutes
After students come up with the list of outcomes in the attachment on the previous list, the teacher will ask them how many games on the outcome list were won by player A. Player B? How many were ties? 


Step:  8 Duration: 10minutes
Here, the teacher will begin a discussion about probability. She will explain that it is the chance that a given event will occur. To show this, take out a bag (that students can not see inside of). Show students that the only thing you are putting in the bag is 4 marbles (one red, two blue, one white). Tell students that often probability is written as a fraction. The bottom number shows how many in all or how many possible out comes; here, that would be four marbles. The top number shows how many of what a person is looking for there are; here, if you were looking for blue marbles, that would be two. So the probability that a student will draw a blue marble is 2/4 or two out of four. The probability a student will draw a white marble is 1/4 or one out of four.


Step:  9 Duration: 10 minutes
The teacher will now focus back on the chart of possible outcomes for Rock, Paper, Scissors. The teacher should point out that here, the probability is the number of favorable outcomes over the number of possible outcomes. The teacher will have students work with their partner to come up with the probability that Player A will win. The students will come up with the probability that Player B will win and with the probability that there will be a tie. The class will then come back together and the teacher will be sure that students came up with the correct probabilities (Player A -- 3/9; Player B -- 3/9, Tie -- 3/9). 


Step:  10 Duration: 5 minutes
The teacher will ask students if they think this game is fair. She will also ask them if each player has an equal probability of winning. The teacher will guide students to realize that the game is fair and that players have an equal probability of winning. The teacher will have the students compare the mathematical probability to the actual results they had in their game. 


Step:  11 Duration: 5 minutes
The teacher will ask the students about how they've seen or used probability in the world. She will allow ample time and elicit responses to include: lottery commercials, product sweepstakes chances, etc. This will help students apply probability to the real world.


Step:  12 Duration: 15 minutes
The teacher will now divide the class into groups of three. The students will play the same game as before using the following rules: (A) Player A wins if all hands are the same, (B) Player B wins if all hands are different, (C) Player C wins if two hands are the same. The teacher will tell the students to play 20 rounds of the game. Once students have finished playing, the students will create a chart to show all of the possible outcomes for this game. Students will then give the probability for student A to win, student B to win, and student C to win. Students will turn in their charts and probability answers to the teacher for assessment. Attached, the teacher will find a chart showing all possible outcomes for this game.


Attachments for Step 12 

Title: Rock, Paper, Scissors Outcomes for Three Players FileName: RockII.doc
Description: This attachment contains the possible outcomes for a three-person game of Rock, Paper, Scissors. Use to asses your students' charts. 





Materials and Equipment

Overhead projector
transparency grid
pencils
paper
pen for the overhead projector

Standards (Local and/or National)

Total Duration

Technology Connection



Assessment

The teacher will assess the charts and probability predictions that students turn in during the last step of the lesson.

Extension

Remediation

Accommodation

For students with exceptional needs, what changes can be made in instruction and teaching delivery to enhance student participation and learning? Each area below is a direct link to general classroom accommodations. 
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Heads or Tails

	


Primary Learning Outcomes

How can I predict and determine the probability of a coin toss?

Additional Learning Outcomes



Assessed  Standards:

Grade: 4

Mathematics 

Statistics & Probability

27

Topic: Probability
Standard: Determines probability of a given event through use of manipulatives (equally likely, least likely, most likely, likely, and not likely). 



Procedures/Activities



Step:  1 Duration: 5 minutes
The teacher will introduce the lesson to the students by showing the students her coin. The teacher will ask students the following question, "If we toss this coin in the air, when it lands on the ground will it be more likely to land on heads or tails?" The teacher will allow the students to give their opinion.


Step:  2 Duration: 5 minutes
The teacher will ask for a volunteer to toss the coin. The teacher will then ask for another student volunteer to record the results in the form of a tally mark on the overhead projector. The volunteers will come to the front of the room and wait for the teacher's instructions. The teacher will allow the students to make predictions. The teacher will then instruct the first student volunteer to toss the coin and the second volunteer will record whether it was heads or tails on the tally chart on the overhead. This will be repeated 3 - 4 times.


Step:  3 Duration: 5 minutes
These volunteers will sit down. The teacher will ask the class the following question, "What if I just hold the coin between my hands and drop it?" The teacher will allow ample time for students to share their opinion.


Step:  4 Duration: 5 minutes
The teacher will ask for a volunteer to put the coin between his hands and drop it. The teacher will then ask for another student volunteer to record the results in the form of a tally mark on the overhead projector. The volunteers will come to the front of the room and wait for the teacher's instructions. The teacher will allow the students to make predictions. The teacher will then instruct the first student volunteer to put the coin between his hands and drop it and the second volunteer will record whether it was heads or tails on the tally chart on the overhead. This will be repeated 3 - 4 times.


Step:  5 Duration: 5 minutes
These volunteers will sit down. The teacher will then say, "What if I set the coin on the table and just slide it off?" The teacher will allow ample time for students to share their opinions.


Step:  6 Duration: 5 minutes
The teacher will ask for a volunteer to slide the penny off of the table. The teacher will then ask for another student volunteer to record the results in the form of a tally mark on the overhead projector. The volunteers will come to the front of the room and wait for the teacher's instructions. The teacher will allow the students to make predictions. The teacher will then instruct the first student volunteer to slide the penny off of the table and the second volunteer will record whether it was heads or tails on the tally chart on the overhead. This will be repeated 3 - 4 times.


Step:  7 Duration: 15 minutes
The teacher will pass out the attached worksheet. She will explain to students that their assignment is to toss the coin 100 times and to keep a tally chart of their results. Before they begin, they should predict how many times the coin will land on heads and how many times it will land on tails. 


Attachments for Step 7 

Title: Heads or Tails FileName: heads or tails.doc
Description: This is the worksheet needed on this step. It will be used for assessment. 





Materials and Equipment

1. one penny for each student
2. overhead projector
3. one transparency (used for recording data during the lesson)
4. pencil and paper for each student

Standards (Local and/or National)

Total Duration

45 minutes

Technology Connection



Assessment

The teacher will assess the students' work on the worksheet attached to the final step.

Extension

Remediation

Accommodation

For students with exceptional needs, what changes can be made in instruction and teaching delivery to enhance student participation and learning? Each area below is a direct link to general classroom accommodations. 

Heads or Tails
 
Follow these directions to complete this math project.
 
A.  Guess how many times a coin will land on heads if you toss it 
100 times.  Write your guess here.  __________
 
B.  What is the probability that the penny will land on heads?  Tails?
 
C.  Now try it!  Toss your coin into the air 100 times.  Keep a 
running tally sheet of your results. 
 
D.  Estimate how many times it will land on heads if you repeat 
your experiment.  Write your estimate here.  __________
 
E.  If there are thirty students in the class, estimate how many times the coins fell on heads for the entire class.  Show your work.  Write your guess here.  __________
 
 
 
Fraction Bar Match

	


Primary Learning Outcomes

Can I use models to compare fractions and identify those that are equivalent?

Additional Learning Outcomes



Assessed sandards:

Grade: 4

Mathematics 

Number Sense & Numeration; Fractions & Decimals

18

Topic: Rational Numbers
Standard: Compares whole numbers and uses models to compare fractions, to identify equivalent fractions, and to compare decimals. 


Procedures/Activities



Step:  1 Duration: 10 minutes
The teacher should review with students what fractions are. The teacher should also use the fraction bar set for the overhead to compare fractions. She only needs to show a couple of examples. For example, using the 1/4 and 2/8 fraction bars, she can show that these are equivalent. She could also use the 1/2 and 3/6 fraction bars to show that they are equivalent.


Attachments for Step 1 

Title: Fraction Bars FileName: Duke Fractions Bars.doc
Description: These fraction bars will be used in this lesson. The teacher may have the students color the bars. Make sure all of thirds are the same color, all of the fourths are the same color, all of the eighths are the same color, etc. The teacher should cut the bars apart so that there are equivalent fractions in the set. 


Step:  2 Duration: 15 minutes
The teacher will divide students into pairs. She will give each pair a set of fraction bars (see attachment if you don't have a set). The teacher should explain to students that they will be playing a couple of games with their fraction bars and that it's time to begin. The teacher should first tell students to look for equivalent fractions among the fraction bars that they have. Next, she should tell each team to mix up their fraction bars and deal them out between the two players. (The number of fraction bars that each player has is not important. Just be sure that with pairs, the two students have the same number of bars.) Each player looks at his hand of fraction bars and identifies those that are equivalent. Students should make a list of all of their equivalent fractions (the teacher will assess these following this lesson). One point is given to players for each match. Players then check their opponent's remaining fraction bars to see if their opponent missed a match. If a player finds a match their opponent missed, that player earns five points. (The teacher does not have to let teams keep score if she does not want to. Also note that some fraction bars have no matches.)


Step:  3 Duration: 15 minutes
Following the first game, the teacher has the pairs of students combine into groups of four. Within each group, there are still two teams of two. Each group scatters their fraction bars face down on the floor. In turn, each team of two draws two fraction bars. If they are equivalent, the team keeps them. If they aren't, they should be turned face down again. Play continues until the two teams agree that there are no more matches. The teacher should remind students that they should write down equivalent fractions that they find so that the teacher can assess them.


Step:  4 Duration: 5 minutes
Groups will clean up their areas and turn fraction bars and lists of equivalent fractions in to their teacher. 





Materials and Equipment

1. Set of fraction bars for each pair
2. Overhead Projector
3. Overhead fraction bar set
4. One sheet of paper and a pencil for each student

Standards (Local and/or National)

Total Duration

45 minutes

Technology Connection



Assessment

The teacher will assess the students by checking the equivalent fraction lists that the students turn in to be sure they are correct.

Extension

Remediation

Accommodation

For students with exceptional needs, what changes can be made in instruction and teaching delivery to enhance student participation and learning? Each area below is a direct link to general classroom accommodations. 

20                     Fractions Bars: Each student should make four sets of the Fraction Bars. 
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