Planning Guide: Fractions and Decimals

Learning Activities

Sample Activities for Teaching the Naming and Recording Fractions for the Parts of a Region or Set

1.  Parts of a Region: Same Size but Not Necessarily the Same Shape
Ongoing assessment:
a.
Provide the students with rectangular pieces of paper.  Have them fold the paper to make quarters in as many different ways as possible. Ask the students to record each design by drawing the rectangle on centimetre grid paper or dot paper.  

b.
Provide each group of students with a transparency of centimetre grid paper to copy one of their designs to share with the class on the overhead projector.

Bring the examples of rectangles with quarters that are not congruent to the attention of the entire class. The students presenting the designs justify why they are divided into quarters. The purpose of this activity is to have the students construct meaning through exploration that the denominator of a fraction divides the whole region into equal parts that are all the same size (area) but not necessarily the same shape (Curcio and Bezuk 1994).  

Examples of possible designs made by the students:





Extensions:

· Have the students sort the designs into groups in different ways and justify the categories. For example, designs showing quarters and designs not showing quarters; or designs showing quarters with congruent parts, designs showing quarters with noncongruent parts, and designs not showing quarters.

· Use a variety of shapes such as circles, trapezoids and hexagons divided into parts. Some examples will show equal parts, others will not. Some will have a different number of parts. The students sort the shapes and justify their categories.

· Have the students show quarters on 5 × 5 geoboards and record their designs on geopaper. This activity foreshadows work done on equivalence in Grade 5.

· Lead a discussion as to whether one-quarter of one design is equal to one-quarter of another design. Why or why not? This foreshadows work done on comparing fractions.

· Have the students draw designs so that 
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is coloured red, 
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is coloured blue, 
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is coloured green and the remaining part is left white.  

Pattern Block Designs


Provide the students with pattern blocks and have them create various designs to make regions (no spaces between the blocks).  Have the students write the fraction of the whole region made up by various shapes, such as hexagons, trapezoids, rhombuses or triangles. Encourage the students to include the various shapes as part of their design so that they need to use logical thinking to find the needed fractions of the whole.


Example:              Name of Pattern Block    Fraction of the Whole

                                         Trapezoid . . . . . . . . . . . . . 
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                                         Rhombus  . . . . . . . . . . . . . 
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                                        Triangle  . . . . . . . . . . . . . . .
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2. Part of a Set: Same Number of Elements in Each Part

Use concept attainment to stimulate the students' thinking about what visual representations show a fractional part of a set, such as thirds.  

a.
Use a Yes/No chart as shown below on the overhead projector or drawn on the board.

Place an example of a set divided into thirds in the "Yes" column and a 
nonexample of thirds in the "No" column. Example:

	Yes
	No

	





	















Have the students explain the difference between the two. 

b.
Use the students' responses to decide the next example and nonexample to use. For example, if you place a set divided into thirds in the "Yes" column and a set divided into quarters in the "No" column, the students might say that one has 3 parts and the other has 4 parts. Since you want to focus on the equal parts, show the next example where there are 6 pattern blocks in each column but the grouping is different.  Have the students explain how the two examples in the "Yes" column are the same and how they are different from the two examples in the "No" column.  

c.
Place the next example on the line between the "Yes" and the "No" columns and have the students decide where they think the example should go and justify their response. After discussion, place the example in the correct column to continue attaining the concept of thirds of different sets.  Continue with examples and nonexamples until the class discussion summarizes that:

· the examples in the "Yes" column all show thirds of sets of objects

· the thirds for any given whole set always have the same number of objects in each third; e.g., in the first example, each third has one object; in the second example, each third has two objects

· the objects in each third for a given whole set do not have to be the same size, just the number of objects in each of thirds has to be the same

· the number of objects in each third depends on the size of the set.

Extension:

· Use concept attainment to develop understanding that the denominator of a fraction shows equal parts of a region and these parts must be the same size (area) but not necessarily the same shape.

· Use concept attainment to develop understanding of the similarities and differences between fractions of a set and fractions of a region.

· Provide the students with counters, pattern blocks or other concrete materials as well as paper plates. Have the students use a given number of objects such as 8, 12, 16 or 20 and show quarters by dividing the set of objects into four equal groups, placing each group on a separate paper plate. Have the students draw diagrams to match each concrete representation. The students could shade their diagrams to show 
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 in each case.

· Have the students use 20 objects to show the fraction 
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.

· Have the students exchange diagrams of sets with equal part(s) shaded for other students to write the appropriate fraction for the shaded or unshaded part.

· Have the students discuss whether half of a set of 20 objects is the same, more or less than half a set of 10 objects. Why? This foreshadows work done on comparing fractions.

3. Similarities and Differences

After the students understand halves, thirds and quarters of a region and of a set, have them draw diagrams to show fifths using a region and then using a set. Have the students discuss the similarities and differences between the two representations and write their answers in a chart as follows:

	Similarities
	Differences

	
	


Extensions:  

· Have the students use objects or diagrams to show three-quarters of a region and three-quarters of a set, discussing similarities and differences.  

· Have the students discuss the similarities and differences between:

· the numerator of a fraction and the denominator

· fractions and whole numbers

· fractions and decimals.

4. Fraction Bars to Number Line

Provide each student with a strip of paper at least 25 cm long.   Have them measure and cut off a strip that is 20 cm long. By folding or by measuring, have the students divide the strip into 4 equal parts and mark the parts to show
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, and 
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.  
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Then have them draw a line segment 20 cm long and mark the same fractions on the line segment. 

             _____________________________________________________

                  
[image: image19.wmf]0

4

                      
[image: image20.wmf]1

4

                        
[image: image21.wmf]2

4

                       
[image: image22.wmf]3

4

                       
[image: image23.wmf]4

4


This activity provides a foundation for work done later in comparing fractions by using benchmarks on a number line.

Have the students show halves, fifths and tenths on other strips and transfer the fractions to a number line. (Alberta Education 1990)


5. Frayer Model

Have the students summarize their understanding of proper fractions by completing a Frayer Model such as the following example. If the students are not familiar with using the Frayer Model, then this strategy for consolidating understanding of concepts should be modelled first (I do) and then done with the students (We do) before having them complete one on their own (You do).

Frayer Model for a Fraction

	Definition

A proper fraction is a number that represents part of a whole region, set or length.


	Characteristics

· part of a region, set or length

· the numerator counts

· the denominator shows what is counted

· the denominator divides the whole into equal parts

· equal parts of a region have the same size but not necessarily the same shape

· equal parts of a set have the same number of objects 


	Examples of 
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shaded:  

First Region            Second Region



    First Set                          Second Set

    





	Nonexamples of 
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shaded:
          Region


                         Set           




Format adapted from D. A. Frayer, W. C. Frederick and H. J. Klausmeier, A Schema for Testing the Level of Concept Mastery (Working Paper No. 16/Technical Report No. 16) (Madison, WI: Research and Development Center for Cognitive Learning, University of Wisconsin, 1969). Adapted with permission from the Wisconsin Center for Education Research, University of Wisconsin-Madison.

6. Problems Using Two Out of Three

Review the connections between the whole, the part and the fraction symbol. Provide various problems that give two of these—whole, part and fraction—and guide the students to use their models to determine the third. Provide problems using part of a region and part of a set. Problems with part of a set are provided as examples below:

a. Given the whole and fraction, find the part.

You have 8 candies and eat one-quarter (
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) of them. How many candies did you 

eat? Explain how you know.


                                                      Whole Set of Candies

b. Given the whole and the part, find the fraction.

You have 8 candies and eat 6 of them. What fraction of the candies do you eat? Explain how you know.

The shaded candies show the candies that are eaten.


c. Given the part and the fraction, find the whole.

You eat 4 candies that make up one-half (
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) of the candies in your pocket. How many candies did you have in your pocket at the beginning? How do you know?


Eaten Candie

Adapted from Van de Walle, John A., LouAnn H. Lovin, Teaching Student-Centered Mathematics, Grades K–3 (pp. 261–262). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Adapted with permission of the publisher.

Look For


Do students:


create a variety of designs showing quarters that all have the same size but not necessarily the same shape for a given whole?


explain why a given design shows quarters by focusing on the size or the area of each of the equal parts?


transfer the learning about quarters to other denominators?





Look For


Do students:


create a variety of designs using different pattern blocks?


explain why the fraction symbol represents the  fraction of the design for a given pattern block?


transfer the learning from one design to another design?





Look For


Do students:


explain how the examples in the "Yes" column are the same by focusing on the characteristics they have in common but are different from the examples in the "No" column?


decide into which column to place a given set and justify their choice?


transfer the learning about fractions of sets  to other everyday contexts?


connect the fraction symbols to the concrete or pictorial representation of sets? 





Look For


Do students:


apply their knowledge of regions and sets by drawing diagrams to show fifths in each case?


explain the similarities between fractions of a region and fractions of a set by focusing on the meaning of the numerator and denominator?


explain the differences between regions and sets by focusing on the meaning of equal parts?








Look For


Do students:


measure equal parts on the number line and use the fraction symbols appropriately?


transfer the knowledge about quarters on a number line to other fractions on a number line?





Look For


Do students:


apply their knowledge of fractions and write a definition and the characteristics in their own words that is mathematically correct?


create and justify examples and nonexamples of regions and sets for a given fraction? 





Fraction





Look For


Do students:


explain their thinking by using the diagrams and fraction symbols appropriately?


recognize the different problem types for fractions by verbalizing the unknown in the problem and what the numbers in the problem represent?


ask questions to clarify the meaning of problems?


transfer their understanding to other similar problems?
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