Rational Numbers: Ratios, Decimal, and Percent

	Title
	Class, Grade, Technology

	Rational Numbers
	Algebra I

	
	7th grade


	
	Spreadsheets

	Topic
	Rational Numbers: Ratios, Decimal, and Percent

	Prior Content Knowledge


	· Number sense

· Proportionality

	Prior Spreadsheet Skills
	· Relative referencing

· Absolute referencing

· The ROUND function 

· Formula entry

· Graphing

	

	Objective Content Knowledge


	· Equivalent rational, decimal, and percentage representations of numbers

· Work flexibly with decimals and percents to solve problems

· Develop fluency in working with ratios and percents

· Create and use representations to organize, record and communicate solutions to problems

· Use representations to model and interpret physical and mathematical phenomena

	Objective Spreadsheet Skills


	· Transferring mathematical understanding to constructing dynamic and dependable spreadsheets

· Construct and use formulas and format data for ease in recognition of tabular data

· Practice with the ROUND function

· Practice using relative and absolute referencing

· Create and compare charts of data as a visual representation of tabular data

	NETS
	Check by double clicking on the box, if included in this resource

 FORMCHECKBOX 
 Creativity and Innovation

 FORMCHECKBOX 
 Communication and Collaboration

 FORMCHECKBOX 
 Research & Information Fluency

 FORMCHECKBOX 
 Critical Thinking, Problem Solving & Decision Making

 FORMCHECKBOX 
 Digital Citizenship

 FORMCHECKBOX 
 Technology Operations & Concepts

	

	General Idea for Instruction
	Part 1 (Snowy Day Homework)

· Worksheet 1_Incredibles-square-away.doc introduces the snowy problem where students are asked to find the proportion and the percent of the number of shaded squares in the figure. Have them fill in the chart on the worksheet before proceeding to the spreadsheet 1_ Incredibles-square-away.xls
1. How can you enter the figure numbers by first entering the 1 in cell A8 and then entering a formula in A9 to computer the next figure number

2. How would you find the proportion of the number of shaded squares to the total number of squares?

3. How would you display the percent of the number of shaded squares to the total number of squares? (Simply format the proportion or recalculate and format for the percent since percent is simply a different representation of the value.)

4. When you created the chart, what did you notice about the labels on the bars and the y-axis values? (If the scale on the chart is in decimal format, the chart demonstrates that the proportion is the decimal representation of the percent.)

Part 2 (America & Exercise)
· Discuss the Worksheet 2_Dash-Sports-America.doc and the file 2_Dash-Sports-America.xls.  Discuss the problem and ask students to complete the total row.  Discuss how the total differs from the number responding to the survey. Discuss finding the ratios of each and which of the values (number of people responding to the survey or Total of people in the different activities) should be used for finding the ratios and percents. Consider an example of students in the class to show how that is different from these activities where the person might select more than one category.  Perhaps use questions such as:
1. How many students are there in this class? And how many girls do we have in this class? So, what’s the ratio of girls to all the students in this class?

2. Now, how could you get the ratio of the number of boys to the ratio of all students in this class?

3. How could you get the ratio of girls to boys? And what about the ratio of boys to girls.

4. If we asked the class about these different activities, how might the total responding be different the number selecting the activities?

· After this warm-up activity, students in pairs complete the spreadsheet table values.  Before they complete the charts, have them share their results using one of their spreadsheets as the demonstration.
5. Compare the values for ratios and percents and how they were computed.  Discuss different approaches that are possible.

6. Discuss the method described in the worksheet for creating the chart.

Have students complete the other charts and then discuss how the visual chart is sometimes clearer than the numerical representations.

Part 3 (The Bean Experiment)

· Worksheet 3_Violet’s-jar-of-beans.doc introduces the problem of a jar of beans that contains marked beans in the jar.  The claim is that 150 of the beans the jar are marked.  Violet wonders if this is true so she conducts some experiments.
Beans in sample
25
50
75
100
150
200
250
Marked beans
3
11
13
17
23
37
46
Percent marked beans
Students can create a spreadsheet to explore these samples and find the percent of marked beans in each sample.  They then are asked to create different charts as a way of looking at the results and making a conjecture as to how many total beans must be in the jar based on these experiments.  Use these questions to explore the students’ results?  A sample solution is in 3_Violet’s-jar-of-beans.xls.
1.   What types of charts are the most clear in describing the results?  Why?

2.   What does the pattern tell you about the percent of marked beans in the jar?

3.   What percent would you advertise for the amount of marked beans in the jar?  Why? 

Part 4 (The M&M Activity)

Part 1: (See 4_M&M_activity.doc)

· Students gather data on the number of each color of M&M in their bags of M&Ms. They record the numbers for each color on separate note cards (where they indicate the color in the upper right hand corner and the number of M&Ms of that color in the center of the card)

· In groups of various sizes (e.g., groups of size 4, 6, 9, 12 for a class of 31 students), organize the data in a spreadsheet format with row one marked with cards of labels of Name, Red, Yellow, Orange, Green, Brown, Blue.  Each student places his/her data in one row under the appropriate labels.

· Identify row and column markers such that the card Name is in cell A1.  Discuss the contents of the various cells, using the cell names to identify locations in the data table.

· Each student enters the appropriate formula (=SUM(B3:G3)to calculate the total number of M&Ms in each bag on back side of a note card and record the value of that calculation on the other side.   Place the card with the value showing in the appropriate row.

· Calculate the averages for each color (=AVERAGE(B2:B13) for the reds if there are 12 students in the group).  Put formula on back of the card and the value that that formula would identify on the front side placed in cell B14.

Part 2:

· Have students copy the instructions in Part I only do it in the spreadsheet, entering the labels, values and formulas as indicated.

· Discuss the general concepts of spreadsheets, cell naming, cell contents (labels, values and formulas), specifics about formulas.

Part 3:

· Provide students with various sample sizes of M&M data recorded in one spreadsheet. Instruct them to find the probability of pulling a green M&M from a single bag.

· Use a sample of size 2 to demonstrate finding the average of each color and creating a pie chart of the data that also includes the percentages of each pieces of the pie chart.

· Have students do the same work with sample sizes of 5, 10, 20 and 100 where they use the spreadsheet file 4_M&M_Experiment.xls.  Which sample provides the closest to the theoretical probability of pulling a green M&M from a single bag?  Have students explain their answers. What does the size of the sample have to do with approximating the theoretical probability for green M&Ms.

[image: image1.png]A B [ C [ D [ E |

What is the probability of picking a GREEN?

Experiment with two (2) bags
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Average 8 12 19 8 3 4
1 9 10 20 9 2 2
2 6 14 17 7 4 6
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	Materials
	 FORMCHECKBOX 
 Worksheets: 

1_Incredibles-square-away.doc

2_Dash-Sports-America.doc

3_Violet’s-jar-of-beans.doc

4_M&M_activity.doc
 FORMCHECKBOX 
 Spreadsheet template: 

1_Incredibles-square-away.xls

2_Dash-Sports-America.xls

3_Violet’s-jar-of-beans.xls

4_M&M_Experiment.xls
 FORMCHECKBOX 
 Sample solution:  Unhide solution worksheets in the above spreadsheet files.

	

	Extensions

&

Connections
	Incredibles-square-away.doc
· Extend the problem by asking students to search the web for an electoral map of the United States, and determine what ratio, and percent of states voted Republican and what ratio and percent of states voted democratic during the 2008 primaries.

Dash-Sports-America.doc
· Extend the problem by asking students to search the web for other gender or age related statistics on Americans (e.g. “Heat Related Mortality”, “Diabetes”) and determine the ratios and percentage of different groups considered in the statistics.

Violet’s-jar-of-beans.doc

· Extend the problem by having the students conduct an experiment in their neighborhoods to help predict the number of people who are left-handed. Predict the percent of the population in the US that is left-handed.

	Source
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