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                      Investigating Fractions, Decimals 
                                           and Percents – Grade Five
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[image: image1] find equivalent fractions for the decimals and order fractions and decimals. Identify students not meeting these expectations, monitor closely during instruction or provide intervention before beginning instruction.

Questions to ask of student performance include:

· When finding equivalent forms, what strategy is used? Strategies may include multiplying and/or dividing the numerator and denominator by the same number or making models or visual representations. Misconceptions may include adding to or subtracting from the numerator and/or denominator using the same number. Such as:
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· When comparing unit fractions, does the student understand the comparison symbols? Misconceptions may result in student understanding of unit fractions and the relative size of each part in relation to the number of parts. Students should understand that when there are more parts in the whole, each part is smaller. For example, in the first comparison students may respond:
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 because 3 is larger than 2
· Does the student find equivalent fractions for the decimals? Are the fractions a simplified term or written as a ratio out of one hundred?
· Does the student place the fractions and decimals on the bar in relative places or are they in order but not relative to the model?
Instructional Tip:

If students do not see connections between fractions and decimals and are unable to provide equivalent forms, see the lesson Fraction and Decimal Equivalency for Grade Four. This lesson provides concrete experiences for students to make connections between fractions and decimals. Use the models from the lesson to connect to percents. 
Post-Assessment:

Option One
· Distribute Fractions, Decimals and Percents Post-Assessment, Attachment C, to each student. Have students complete the exercises and problems.
Option Two
· Have each students pick one of the following options. Each student works independently or in a small group of two or three students on the project. The choices are:
1. Develop a game about fractions, decimals and percents and equivalent forms.

2. Develop a song/rap/video to present fraction, decimal and percent equivalencies.
3. Develop a technology presentation to explain percents and their use in the real world

· Create a checklist collaboratively generated by the class before beginning the project. Project components should include: 

1. Physical models or visual representations of fractions, decimals and percents
2. A minimum number of fraction, decimal and percent equivalencies
3. Contexts using fractions, decimals and percents appropriately

Scoring Guidelines:

Use Fractions, Decimals and Percents Post-Assessment Answer Key, Attachment D, to check student work. Use the rubric to evaluate student understanding for both assessment option.
	Level of Understanding
	Performance Descriptors

	Adequate
	· Identifies fractions, decimals and percents represented by models.

· Generates equivalent forms of fractions, decimals and percents for problem situations.

	Partial
	· Identifies at least half of the fractions, decimals and percents represented by models. 

For example: May identify fractional part of all models, but only provide decimals and percents for 1-2 of the models.

· Generates equivalent forms of fractions, decimals and percents for problem situations with few minor errors. 

	Limited

Intervention Required
	· Identifies fractions represented by models. Provides incorrect decimals and percents for the models

· Provides incorrect fractions, decimals and percents equivalencies for the problem situations.


Instructional Procedures:

Instructional Tip:

Parts of this lesson can be skipped, depending on results of the pre-assessment. If fraction manipulatives are not available, have students create a set of Fraction Strips, Attachment E, prior to the lesson. Provide each student with 8 strips of plain paper. Have the students label one strip “one whole”. Use folding to create a strip divided into sections, one each with halves, thirds, fourths, fifths, sixths, eighths and tenths. Have students label each section of the fraction strip with the appropriate fraction and draw lines on the creases of the formed by the folds. 
Part One 
1. 
Distribute sets of Fraction Strips, Attachment E, or provide other fraction-related manipulatives to students. Direct the students to create several models of 
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 using a variety of fraction bars or circles.  Explain that they are to write the equivalent fractions as an equality using the appropriate symbol in their mathematics journals. For example:
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2. 
Have students discuss their findings with a partner. Select students to share equivalent pairs of fractions and record on the board as an equation. 
3. 
Ask students how they found equivalent fractions for 
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.  Students should recognize the relationship between the size of the parts and the whole. For example, if there are more parts in the whole, then more parts are needed to represent the fractional part of the whole. If the number of parts in a whole double, it takes twice as many parts to represent the same fractional part of the whole. Students may also suggest a formal algorithm such as multiplying the numerator (top) and denominator (bottom) by the same numbers.

4.
Write several examples on the board. Have students analyze the algorithm of multiplying the numerator and denominator with a partner and discuss.
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· What do you notice about the fractions used to multiply by to find the equivalent fractions? (They are all equal to one.)

· What do you know about multiplying numbers by one? (The product is the number itself.)

· Can any fractional form of one be used to make an equivalent fraction? Why? (Yes, because a number multiplied by one is always itself, the identity property of multiplication.)
5.
Ask,

· What if we wanted to find an equivalent fraction by reducing the number of pieces in the whole, but still represent the fractional part? 
· Can a fractional form of one be used? Have students find an equivalent form for the fractions shown and describe their reasoning.
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Allow pairs or small groups to discuss and find equivalent forms of each fraction in simpler terms (fewer strips). Observe discussions and strategies, encourage students to use models and focus on the use of a form of one to divide the whole into larger pieces. 
6.
Select students to share their responses and show how a form of one is used to generate equivalent fractions. Model the procedure on the board, so visual learners can see how the numerator and denominator are divided by the same number. Again call this the special division property of one and show problems this way:
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7.
Distribute a sheet of transparency to pairs of students. Give each pair a fraction. Direct the pairs to write equivalent forms of the fractions using a form of one on the transparency.  Have students present the equivalent forms to the class and show how a form of one was used. Other students should write several of the equivalencies in their journal to use as a reference. Differentiate the difficulty of the fractions for students of different levels of understanding. Sample fractions include
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8.
Provide additional practice for independent work and pair students as necessary.

9.
Tell students to show their understanding of finding equivalent fractions using a form of one in their mathematics’ journal with examples and explain why a form of one does not change the size of the fraction. Explain the criteria for the task. 

· Use a form of one to generate four pairs of equivalent fractions of choice, two using multiplication and two using division. 
· Write a description explaining why using a form of one creates equivalent fractions.
Part Two 
Instructional Tip:

This part of the lesson may take two days to complete. Use models of percent strips, Fraction Strips, Attachment E, and 10 by 10 grids to assist students in developing connections among fractions, decimals and percents.
10. Post questions on the overhead projector for discussion to activate student background knowledge of percent. Have small groups share their experiences with percents and list what they know about percents in their journals. Select students to share their experiences after small group discussion.
· Have you heard the word percent? When?
· Where have you heard or seen examples of percent?

· What does it mean when shoes are on sale for 50% off? or a basketball player makes 75% of free throws attempted? What percent of the free throws did the player miss? How do you know?
· If Jay ate a whole pie, what percent of the pie did Jay eat?

· If Sue missed none of the words on the spelling test, what percent of problems did she miss?

· When you see an 85% on your mathematics test, what does that mean? What percent did you miss? How do you know?
Observe the discussions and listen for conceptions and misconceptions that students have about percent and its usage.

11.
Tell students that percent is another way to represent a part of a whole, like some small fractions and decimals (because fractions and decimals can be equal to greater than one as well). Percent is closely aligned to decimals as it describes something out of one hundred. 

12.
Create a percent bar on the board or overhead projector. Have students copy the percent bar in their journal.
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Ask students to predict the percent that represents “having none of the parts” (0%) and “having all of the parts” (100%). Discuss and place these two percents on the bar first.

13.
Ask questions to place percents on the percent bar. Have students make lists of fraction-percent equivalencies in their journal or on Fraction-Percent Equivalencies, Attachment F. Use the fraction strips or 10 by 10 grids to find equivalent fractions, decimals and percents. Make equivalencies for halves, thirds, fourths, fifths, sixths, eighths and tenths.
· If one-half of the bar is shaded, what percent is represented by the shaded area? How do you know? Compare the fraction model for one-half to 50 is half of one hundred. What other fractions are equivalent to 50 percent? Use the fraction strips to find fractions equivalent to 50 percent.
· If I divided the bar into ten parts, what percent will each part represent? How do you know? If four of the parts are shaded, what percent is shaded? Six? Nine?

· What percent would represent one-fourth of the bar? How do you know? What other fractions equivalent to one-fourth are equivalent to 25 percent?
· What percent represents three-fourths of the bar? How do you know?

· What do you notice about fraction-decimal equivalencies and fraction-percent equivalencies?

· Do you always have to have 100 in the set to find a percentage? (No) If students are unsure, ask if they have 100 words on a spelling test. Do they receive a percentage grade?

14.
Continue to complete the equivalency chart using models and proportional reasoning. Students may use one-half or one-fourth to find one-eighth or identify patterns in the percents to complete the table.

Instructional Tips:

To extend ideas and reinforce concepts of fractions, decimals and percents use the following suggestions.

· Have students identify the complementary percent for problem situations. For example: 

a.
Heidi found shoes on sale for 20 percent off. What percent of the price will she pay? How do you know?

b.
Chang made 73 percent of his basketball shots. What percent of the shots did he miss? How do you know?

· Have students bring in advertisements, newspaper articles or write about television commercials that use fractions, decimals and percents. Post the artifacts on a bulletin board to make students aware of the importance of these numbers and how they are used. Provide time for students to discuss what the fraction, decimal and percent mean in the context of the story or ad. Determine when it is appropriate to use either a fraction, decimal or percent and why.  Have them create or rewrite stories and ads using different forms of the fractions, decimals and percents. 

· Pose scenarios for students to begin informally comparing fractions. For example: Jack and Jill played miniature golf. Jack made about 22 percent of his putts on the first try. Jill made 6 putts out of 18 first tries. Who made more putts on the first try?

· Provide time for students to memorize fraction, decimal and percent equivalencies by studying the charts created in class and checking each other in pairs. 

15.
Have students summarize, in their journals, what percent means and write two fraction - decimal - percent equivalencies and draw representations to show how they are equivalent. Collect the journals and informally assess students’ progress. Provide intervention using models to make connections among fractions, decimals and percents. 
Differentiated Instructional Support: 
Instruction is differentiated according to learner needs, to help all learners either meet the intent of the specified indicator(s) or, if the indicator is already met, to advance beyond the specified indicator(s).

· Providing opportunities to work with a partner or in small groups creates opportunities for students to discuss their understanding and learn with others. Some students thrive better in small group situations rather than in a whole class setting.

· Using physical models and visual representations, such as fraction bars, fraction circles and 10 by 10 grids meet a variety of learner needs. The tools make abstract concepts in mathematics concrete and comprehensible for many learners. Use discussion and writing to clarify and communicate understanding.
Extension: 

Find examples of fractions decimals and percents in the local newspaper. Have students find equivalencies in the various forms of percent or decimal or fraction and order and compare these statistics. Use the statistics to create problem scenarios for students to begin to compare fractions, decimals and percents informally. 

Home Connections: 

Have students draw a portrait or use a photograph of their family. Use the portrait to find percents of attributes related to the family. For example, 
a. 
Three of seven family members are girls, students can estimate the percentage. Three is less than half of seven, so less than 50 percent of the family is girls.
b.
Four out of six family members wear glasses. About 67 percent of the family wears glasses.

Materials and Resources: 

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

For the teacher:
chart paper, markers, overhead sheets, overhead projector
For the student:
models for fractions, decimals and percents such as strips, 10-by-10 grids and pattern blocks, mathematics journals
Vocabulary: 
· decimal

· equivalent

· fraction

· percent

Technology Connections: 

· Search the Internet for educational resource sites for more information on the development of these concepts. Many sites have applets that allow students to make equivalent fractions, decimals and percents on the computer.  Many sites also allow students to order, convert and compare fractions, decimals and percents. 
· Have students create their own sets of models for comparing fractions, decimals and percents on the computer. 
Research Connections: 

Arter, Judith and Jay McTighe. Scoring Rubrics XE "Rubrics"  in the Classroom: Using Performance Criteria XE "Performance Criteria"  for Assessing and Improving Student Performance. Thousand Oaks, Calif.:  Corwin Press, 2001.

Burns, Marilyn. About Teaching Mathematics: A K-8 Resource. Sausalito, Ca.: Math Solutions Publications, 1992.

Marzano, Robert J., Jane E. Pollock and Debra Pickering. Classroom Instruction that Works: Research-Based Strategies for Increasing Student Achievement, Alexandria, Va.: Association for Supervision and Curriculum Development, 2001.

Attachments:
Attachment A, Pre-Assessment

Attachment B, Pre-Assessment Answer Key

Attachment C, Fractions, Decimals and Percents Post-Assessment
Attachment D, Fractions, Decimals and Percents Post-Assessment Answer Key Teacher

Attachment E, Fraction Strips
Attachment F, Fraction-Percent Equivalency Chart
Attachment A                            

Pre-Assessment

Directions: Complete the following exercises.

1. Find two (2) equivalent fractions for
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2. Pick the symbol that makes each statement true 
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3. Write the fraction equivalent for the decimals shown.

a)
  0.
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 =  __________                  b)   0.5   = ____________

c)   0.75 =  __________                 d)   0.25  = ____________

4. 
Complete the fraction-decimal bar below. Label the following fractions and decimals on the bar.


0.5
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0.75

0.25
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Fractions
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Decimals
Attachment B

Pre-Assessment Answer Key                        

Directions: Complete the following exercises.
 1. Find two (2) equivalent fractions for  
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Answers may vary.  Accept appropriate equivalent fractions.
2.  Pick the symbol that makes this statement true – 
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3.  Write the fraction equivalent for the decimals shown.

a)
 0.
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b)
   0.5   =  
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c)
 0.75   =  
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   0.25 =  
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4. 
Complete the fraction-decimal bar below. Label the following fractions and decimals on the bar.


Fractions

0
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Decimals

Attachment C

Fractions, Decimals and Percents Post-Assessment

Name __________________________________ 
Date__________________________

1.
Write the fraction, decimal and percent represented by the shaded part of the bar.

	
	
	
	


fraction 

decimal

percent


	
	
	
	
	
	
	
	
	
	


fraction 



decimal




percent

	
	
	
	
	
	


fraction 



decimal




percent


2. 
Betsy made 7 out of 10 free throws in gym class. What percent of the shots did she make? How is this represented as a fraction?
3.
At the shoe store all shoes are 40 percent off.  What percent of the cost will the buyer pay? 

What decimal represents this amount?
4.
A recipe calls for one-third of a liter of milk. What decimal represents the amount of milk in the recipe compared to a liter? What percent represents the whole liter?
Attachment D

Fractions, Decimals and Percents Post-Assessment Answer Key

1.
Write the fraction, decimal and percent represented by the shaded part of the bars.
	
	
	
	


fraction
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decimal

0.75


percent

75%
	
	
	
	
	
	
	
	
	
	


fraction 
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decimal

0.4


percent

40%
	
	
	
	
	
	


fraction  
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decimal
 0.
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 or about 0.66 or 0.67


percent
about 67%

2. 
Betsy made 7 out of 10 free throws in gym class. What percent of the shots did she make?

70%

3.
At the shoe store all shoes are 40 percent off.  What percent of the cost will the buyer pay?
 60%


What decimal represents this amount? 0.6 or 0.60

4.
A recipe calls for one-third of a liter of milk. What decimal represents the amount of milk in the recipe compared to a liter?  about 0.33 


What percent represents the whole liter? about 33%
Attachment E

Fraction Strips
	


	
	


	
	
	


	
	
	
	


	
	
	
	
	


	
	
	
	
	
	


	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	


Attachment F
Fraction-Percent Equivalency Chart
	Halves
	Thirds
	Fourths
	Fifths
	Sixths
	Eighths
	Tenths
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Ohio Standards Connection





Number, Number Sense and Operations Standard





Benchmark B 


Compare, order and convert among fractions, decimals and percents.





Indicators 


2. Use various forms of “one” to demonstrate the equivalence of fractions; 


    e.g., � EMBED Equation.3  ���� EMBED Equation.3  ��� = � EMBED Equation.3  ���  X � EMBED Equation.3  ��� =    � EMBED Equation.3  ��� X � EMBED Equation.3  ���


3. Identify and generate equivalent forms of fractions, decimals and percents.





Mathematical Processes 





Benchmarks


H. Use representations to


     organize and


     communicate


     mathematical thinking


     and problem solving.


I.	 Select, apply, and


     translate among


     mathematical


     representations to solve


     problems; e.g.,


     representing a number


     as a fraction, decimal or


     percent as appropriate


     for a problem.


K. Recognize and use


     mathematical language


     and symbols when


     reading, writing and


     conversing with others.








Lesson Summary:   


In this lesson, students identify and generate equivalent forms of fractions, decimals and percents. In the first part of the lesson, students analyze sets of fractions to generalize how various forms of “one” are used to find equivalent fractions. In part two of the lesson students use models to determine equivalency and to convert and compare among fractions, decimals and percents. The two parts are not meant to be taught on consecutive days. Both parts use students’ prior knowledge to inform instructional decisions. Through questioning strategies, applications for the concepts and reasonableness of solutions are explored.





Estimated Duration: 	Three hours








Commentary:


Students should be familiar with models for representing fractions and decimals. Formal instruction in percents should develop connections to fractions and decimals and build on the experiences students have with percents such as advertisements, sports statistics and test grades. Utilize these experiences to expand knowledge of appropriate and effective use of percents in real-world problem situations. Situations should engage student thinking and reasoning to arrive at an answer. Expect students to explain the reasonableness of the answer and makes decisions about the situation based on the answer. (Burns, 1992)





Pre-Assessment:


The task is an individual, informal pencil-and-paper assessment to determine what the students know about comparing, ordering and converting fractions, decimals and percents. 


Distribute a copy of the pre-assessment, Fractions and Decimals, Attachment A, to each student.


Have each student complete the pre-assessment individually. 


Pair students to compare and agree upon each other’s answers. Walk around the room to be sure students are comparing papers accurately. Use the answer key for Fractions and Decimals, Attachment B.





Scoring Guidelines:


Evaluate students’ understanding of comparing, ordering and converting fractions and decimals by analyzing responses on Fractions and Decimals, Attachment A. Students meeting expectations for the pre-assessment provide two forms of equivalent fractions, compare the two sets of fractions,
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