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Topic:  Quality Control with Mean, Median, and Mode
Objectives:
Broad Objective: Excel was made for neatly presenting numbers and doing practical math. This lesson will allow students to see how that a quality control manager can use the mean, median, and mode to make sure the production line is on track.
Specific Objectives: By the end of this lesson, students will be able to with a minimum of 70% accuracy:

1. Take samples of data for statistical analysis.
2. Present the data nicely in a spreadsheet.
3. Compute mean, median, and mode.
4. Compare the mean, median, and mode against some standard.

5. Answer questions based on the mean, median, and mode.

Essential Questions:
1. How do we setup a spreadsheet to present categorized data?
2. How do we compute the mean, median, and mode using the data we have collected?
3. Has the candy company achieved its goal of having an average of 120 pieces per bag with 20 pieces of each color?
Connections:

Kentucky Academic Expectations:
1.16 Students use computers and other kinds of technology to collect, organize, and communicate information and ideas.

Students are using the computer to input, organize, and analyze data.
2.37 Students demonstrate skills and work habits that lead to success in future schooling and work.
The students must work together to get all the required samples. They must also complete their tasks in a timely manner in order to be part of the finished project.
2.8 Students understand various mathematical procedures and use them appropriately and accurately.

Students will be working with sums and the measures of central tendency.  They must know what the results indicate and answer questions about them.
5.2 Students use creative thinking skills to develop or invent novel, constructive ideas or products.

The students must figure out how to color-code their data to make it more readable and presentable.
Core Content for Assessment:
PL-H-4.4.3 Team skills (e.g., identify goals, use listening skills, follow directions, communicate orally, cooperate with others, ask questions about tasks, use problem-solving skills, use conflict resolution and mediation skills) are important in future schooling and in today's workplace.
KY Skill Standards:
OF Demonstrate basic computer skills
OF015 Match software to work on hand
AB006 Write with accuracy, brevity, and clarity

SCANS Standards:
C5 Acquires and Evaluates Information

C6 Organizes and Maintains Information

C19 Applies Technology to a Task

F7 Creative Thinking
NBEA Standards:
ISS 8  Select and use word processing, desktop publishing, database, spreadsheet, presentation graphics, multimedia, and imaging software and industry-and subject-specific software.
Kentucky Business Education Program of Studies (Computer Applications)
· use an electronic spreadsheet to perform basic mathematical operations including, but not limited to, addition, subtraction, multiplication,. and division.

· use an electronic spreadsheet to calculate averages and percents.

· use an electronic spreadsheet program to enhance the appearance of a spreadsheet by changing fonts, foreground, and background colors; and centering text across columns.

Context:
The students have practiced computing the mean, median, and mode with Excel when given a set of data. Now, the students will gather their own data and compute these values based on that data.
Materials:
MS Excel, computer, projector, printer, worksheets

Procedure:
I. INTRODUCTION

You are the quality control manager for the Bobcat Candy Company. The company wants to make sure that there are 120 pieces of candy in each of its bags of candy, and that each bag has 20 pieces each of: Red, Orange, Brown, Green, Yellow, and Blue. Your task is to find out the mean, median, and mode of the number of pieces/colors given 18 sample candy bags.
II. APPLICATION

1. Each student gets one bag of candy (which they ARE NOT to eat until after the experiment).
2. The students then open their bags, sort the candies by color, count each color, and records the numbers for each color on the worksheet.

3. After all students have finished recording their numbers, Mr. Smith will lead the class in recording each other’s data by writing the data on the board in a columnar chart.
4. The students will then setup a spreadsheet and enter the candy data into Excel using a format similar to the one of the worksheet.

5. The students will compute the totals, mean, median, and mode for each color candy and each bag.

6. The students will then answer the questions found on the question worksheet.

7. Once most everyone is finished, we will talk about the results.
III. ASSESSMENT

Informal formative assessment will take place while the students are creating completing their spreadsheets. Formal formative assessment will happen when the student’s projects are graded. A summative assessment of the skills practiced will be part of the unit exam.
Higher order thinking and open-response questions – See student worksheet below!
IEP Modifications:
The students with reading difficulties will receive more help when it comes time to answer the questions.
Reflection/Refinement:
This lesson went fantastic! The students were engaged the entire time and there were no discipline problems.  The products were great, too.

The one thing I will change next time is to put more emphasis on the students answering the questions after they have completed the hands-on stuff.  Very few of the students answered the questions fully, and many of those who attempted missed the mark.  Perhaps a more extended explanation of the uses of the measures of central tendency is in order.
Bobcat Candy Company Quality Control
You are the quality control manager for the Bobcat Candy Company. The company wants to make sure that there are 120 ± 2 pieces of candy in each of its bags of candy, and that each bag has 20 pieces each of: Red, Orange, Brown, Green, Yellow, and Blue. Your task is to find out the mean, median, and mode of the number of pieces/colors given 18 sample candy bags.  Follow the steps below to complete you task:

1. Take a bag of candy from Mr. Smith.

2. Open the bag and sort your candies by color.

3. Count each color of candy you have and record it on the attached sheet.
4. Listen as Mr. Smith helps the class get the numbers from your classmates’ bags.

5. Enter your data into an Excel spreadsheet laid out similar to the following (Remember to use Formulas where necessary to make your life easier!):
	Bobcat Candy Company Quality Control Numbers

	Sample #
	Red
	Orange
	Yellow
	Green
	Blue
	Brown
	Total Candies

	1
	
	
	
	
	
	
	(Hint: Autosum here!)

	2
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	

	Mean
	
	
	
	
	
	
	

	Median
	
	
	
	
	
	
	

	Mode
	
	
	
	
	
	
	


6. Format the column headings with colors of your choosing.  Use colors that are related to your data.
7. Make sure your name is at the top or the bottom of the spreadsheet.

8. Set the page orientation to landscape, make sure the spreadsheet fits on one page, and print one copy of your results.

9. Answer the following questions based on your findings:

a. Which color is the most common per bag? Which measurement did you use to formulate your answer?
b. Are their 20 pieces of each color per bag? If not, which pieces are misrepresented? Which measurement(s) did you use to formulate your answer?

c. Has the Bobcat Candy Company accomplished its goal of having between 118-122 pieces of candy per bag? What measurement(s) did you use to come to this conclusion? (Use the back of this sheet if you need more space!)

d. If you were the president of the Bobcat Candy Company, would you fire your quality control agent or would you give him or her another chance? Explain your decision.

10. Scoring -- The data collection sheet is worth 25 points, the spreadsheet is worth 100 points, and the questions are worth 25 points! Remember to make the spreadsheets pretty and readable! Use complete sentences when you answer the questions. Pretend as though the CEO of the candy company had asked you the questions.

Candy Data Collection Sheet
	Sample
	# of Red
	# of Orange
	# of Yellow
	# of Green
	# of Blue
	# of Brown

	1 

(Your Bag!)
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	7
	
	
	
	
	
	

	8
	
	
	
	
	
	

	9
	
	
	
	
	
	

	10
	
	
	
	
	
	

	11
	
	
	
	
	
	

	12
	
	
	
	
	
	

	13
	
	
	
	
	
	

	14
	
	
	
	
	
	

	15
	
	
	
	
	
	

	16
	
	
	
	
	
	

	17
	
	
	
	
	
	

	18
	
	
	
	
	
	


