
GRADE  KINDERGARTEN - CONTENT STANDARD #4:  RATIO, PROPORTION AND PERCENT


OVERVIEW

Percent is one of the most common applications of mathematics in everyday life.  Percentages are used to describe a wide range of situations:  there is a 70% chance of rain, the interest on a credit card is 18.9%, the sales tax on a purchase is 5%, an item’s price is marked down 20%, and 12% of all homes in the United States are connected to the Internet.  Decimals, fractions and percents can be used to describe these quantities but percent is used more frequently because it is easier to compare percents than fractions. As adults, students will use percents in many everyday contexts.  They therefore, should be able to use percents flexibly and accurately.

The study of percent involves the development of an understanding of the meaning of percent in terms of fractions, decimals, ratios and proportions and it is critical for students to be able to solve a wide variety of problems that use percents.  Students should understand these numbers and their representations, the relationships among them, and the advantages and disadvantages of each.

Ratios and proportions are a critical part of the study of percent and of developing the skill to solve a host of everyday problems that involve comparisons such as miles per gallon and trigonometric ratios.

Software which is aligned with this standard is listed in the appendix.

INSTRUCTIONAL SUPPORT

At the K-4 level, students need opportunities to describe simple ratios and encounter problems that lay the foundation for proportional reasoning, such as: If I see 8 wheels in the parking lot, how many bicycles could that be, how many cars?

Students in grades 3 and 4 should have opportunities to explore all four types of ratios:

1. Comparing part of something to all of it; this is most like a fraction; 

17 girls

[image: image1.png]% EASTCONN

Where Learning Comes to Life




30 students

2. Comparing one part to another part;

13 girls

17 boys

3. Comparing a part of one thing to a part of another, 

13 boys in Rinaldo’s class to 15 boys in Dara’s class

4. Comparing all of something to all of something else.

30 students in Rinaldo’s class to 31 in Dara’s class

At the 5-8 level, students study and master percents.  Students come to school having informal knowledge of percents from encountering them in newspaper articles, in advertising, and on television.  In particular, many students know that 50% is the same as one half and are familiar with 25%, 75%, and 100%.  It is critical to build the concept of percent by connecting to what students already know about percentages and to previously gained knowledge about fractions and decimals.  

Work with ratios and percents at grades 5 and 6 such as using 2 red tiles and 1 yellow tile to illustrate mixing paint in the ratio 2:1 and extending this pattern in order to make larger (and smaller) quantities.  By using base-ten blocks and 10 x 10 grids, students can visualize percent more easily.  In grades 7 and 8 students focus on ratios, proportions and percents and the relationship of these concepts to fractions, decimals and whole numbers to form the foundation for proportional reasoning.  To avoid confusion and promote understanding, right from the start instruction needs to emphasize that percent is both a part of  (decimal, fraction) and a comparison with 100 (“for every 100”).  Including models that show percent as a comparison in instruction is critical in helping prevent confusion about the meaning of percent.  Percents over one hundred should be used right from the start; not reserved for study in subsequent years.

The study of percent is usually linked to the study of proportionality, since percent problems can be solved by setting up and solving proportions.  Researchers have found that the cross product algorithm is easy for student to memorize but difficult for them to understand and therefore best left to the latter stages of the study of proportional relationships (Cramer, Post, and Currier 1993).  Although the cross product algorithm is efficient and results in the correct solution whether or not the values in the problem are whole numbers, integers, or fractions, its use often hides the fact that students don’t understand proportionality.  Students develop a better conceptual grasp of percents if they have first worked with equivalent ratios, i.e., a proportion.

When students approach percent problems using proportions, they do not have to rely on a memorized procedure but can solve the problems by analyzing the context and setting up an appropriate proportion.  Once the proportion is constructed, students can solve for the missing term using any of a number of methods, such as equivalent ratios, finding a unit rate, or the cross product algorithm.  Once students have made sense of percent problems using proportions, it is important to have them explore the use of equations; students’ understanding of both approaches is enhanced by linking the two methods.

Having more than one method to use when solving percent problems lets students evaluate the situation and the numerical values to determine which method will be most efficient and reliable.  At times they will want to use proportions and the cross product algorithm; in other situations they will convert a percent to a decimal or a fraction and use an equation.

All objectives addressed in this standard are working toward/aligned with state and national standards.  Alignment is indicated using a code that reflects the document from which it came.  Each document has its own code.

· Scope & Sequence Objectives 
1-7

· CT Frameworks


MA4:1, 2, …MA4:10

· CT Mastery Test


CMT3 & CMT4

· NCTM Standards 2000

NCTM – Not applicable

· CAPT



Not applicable for Grade K

· MPEG Trace Map




The alignment for all objectives for Kindergarten in this standard are summarized on the following page.

Students will use ratios, proportions and percents to represent relationships between quantities and measures and solve problems involving ratios, proportions and percents.

Students will:

1. Act out, build models, describe or draw ratios from everyday life, for example:

      1 dog has 4 legs, a person has 2 feet.


CT Frameworks [MA4:4]
NCTM



a) Describe simple ratios when comparing quantities.
No reference



CMT Grade 3


CMT Grade 4

12. Not tested at Grade 3

13. Not tested at Grade 3

25.   Solve extended numerical and statistical problems.
12. Not tested at Grade 4

13. Not tested at Grade 4

25.   Solve extended numerical and statistical problems.

Obj.
Sample Activities 

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4


A. HOW MANY WHEELS?

Children use their knowledge of wheels on bicycles and cars to find out how many wheels are necessary to bring children to school.  The students work in groups of 6 to 8 and draw pictures to solve the problem.  Record the children’s solutions on post-it notes and attach to the drawing. The problem is:

If 5 children came to school in 3 cars, how many wheels took them?  How many children rode in each car?

Children may want to use materials from the block corner to actually act out this problem.  You can build the outline of three cars with blocks and place the children in them so that they can more easily see the total number of wheels and the different ways the children could ride in various cars.

[Adapted From:  Posing Open-Ended Questions In The Primary Classroom, Teaching Resource Center] Permission Granted
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Obj.
Sample Extended Lesson(s)

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4


A. THINGS THAT COME IN GROUPS

Use the book “What Comes in 2’s, 3’s & 4’s?” (Aber 1990) to focus children's attention on the mathematics of what comes in groups.  Introduce the book with questions such as:

1. What do you notice about the cover?

2. What does it mean, "What Comes in 2's, 3's, and 4's?"

3. What do you think this book is about?

4. What is the author asking us?

5. Let's see if we can find something that comes in two's.

As children respond to #5 encourage further responses by asking "What else comes in two's?"
Read the book to the class. Afterward give the students a paper so they can answer the question, “What comes in 2's?” in their own way encouraging them to think of things that almost always come in pairs.

[Source: Linda Schulman Dacey and Rebeka Eston.  Growing Mathematical Ideas in Kindergarten. Copyright ( 1999 by Math Solutions Publications.  Reproduced by permission.  All rights reserved.]
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Obj.
Sample Informal Assessment(s) 

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4





























Obj.
Sample Formal Assessment(s)

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4
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Girls�
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Rinaldo’s Class�
17�
13�
30�
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16�
15�
31�
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