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Project SHINE Lesson: 

More is Less
==========================Lesson Header ==========================

Lesson Title:  More is Less

Draft Date: June 13, 2011
1st Author (Writer): Patti Salyard

Associated Business: Behlen Mfg. Co.
Instructional Component Used: Data Analysis

Grade Level: 11-12

Content (what is taught): 

· Data analysis of sales

Context (how it is taught):

· Students will determine low selling items through inventory changes
· Students will determine methods of how to increase sales based on inventory
Activity Description:

Students will take inventory at the beginning and end of a specific time period.  They will then enter this data into a spreadsheet, chart the data and determine the low selling products.  With that knowledge, they will determine methods to increase the sales.

Standards: 

Math: ME1



Technology: TC4

Materials/Resources: 

· Computers with spreadsheet software (Excel, Numbers) or use Google’s online spreadsheet at www.docs.google.com
· Tutorial on how to create an inventory form in Excel: http://www.ehow.com/how_5923911_create-sample-inventory-excel-form.html
Asking Questions: (More is Less)

Summary: Students will discuss what factors affect sales. 
Outline: 

· Students will discuss availability of products to sell

· Students will discuss seasonal sales

· Students will discuss the effect of clearance items

· Students will track which items are better sellers

Activity: Through brainstorming, students will consider a variety of factors that will affect sales (seasons, clearance, availability, etc.)

	Questions
	Answers

	What is the motivation to purchase items on clearance? 
	Answers will vary.

	How are seasonal items important in sales?
	Answers will vary.

	Have you ever tried to purchase a snow shovel during the summer?
	Answers will vary.

	Are swim suits seasonal items?
	Yes, but indoor swimming areas may bring a need for a few purchases.

	Have you ever made what you would consider a “great purchase for the price”?
	Answers will vary.

	Have you ever tried to buy something that a store no longer carries or is no longer manufactured?
	Answers will vary.

	How do food sales differ from non-perishable items?
	Food must be sold before the expiration date or it will need to be thrown away.  Non-perishable items do not have a shelf life. 
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Exploring Concepts: (More is Less)

Summary: Students will consider the importance of clearing inventory and options for increasing sales.
Outline: 

· Prepare a list of items that have a short shelf life

· Prepare a list of items that do not have a short shelf life

· Discuss why it is important to sell some items quicker than others

· Discuss why it is important to not carry a large inventory

Activity: Students will discuss the importance of moving (selling) products that have a short (or long) shelf life.  They will also consider the disadvantages of products not selling.  

Students should enter a product inventory (either the one below or another) into a spreadsheet Using the spreadsheet, sort the items according to total sales for each product.  Determine which products had the highest percentage rate of sales.  Brainstorm ways to get products to sell more quickly.  Discuss whether inventories should be increased or decreased.

Resources:

· If spreadsheet software is not available, Google’s online spreadsheet www.docs.google.com can be used

· Tutorial on how to create an inventory form in Excel: http://www.ehow.com/how_5923911_create-sample-inventory-excel-form.html
	Product Inventory

	Shelf Life L=long term

S=short term
	Product
	Beginning Inventory
	Ending Inventory
	Total # of Items Sold
	Percent of Items Sold

	L
	Mechanical Pencils
	20
	3
	17
	85%

	L
	Index Cards 
	9
	0
	9
	100%

	L
	Poster Board
	6
	1
	5
	83%

	L
	Graph Paper 
	5
	2
	3
	60%

	L
	Spiral Notebooks
	5
	3
	2
	40%

	L
	Ink Pens
	20
	19
	1
	5%

	S
	Apples
	5
	4
	1
	20%

	S
	Bananas
	5
	4
	1
	20%

	S
	Milk
	5
	5
	0
	0%


Instructing Concepts: (More is Less)

Data Analysis

Data analysis is the process of collecting, analyzing, modeling data, and making predictions.  The reasons for this process are many but typically the most important are: 1) to find useful information, 2) to make predictions about possible outcomes, and 3) to support and provide evidence for the decision making process.  

Data Collection: The process can start with the collection of data using any number of strategies.  The data collection might take the form of an experiment where you conduct trials in which you measure the effect of one variable on another by controlling all other possible variables.  The collection might be a survey of something by sampling to gather information.  It is important that the survey be unbiased, random, and representative of the group you are sampling.   Data can be present without going out to collect something new.  In the business world it could be historic sales, production, or costs.  In academia it can be test scores.  In engineering, data is collected on production processes, historical usage or environmental factors, and stress or strength measurements. Data is everywhere and often the problem is not finding data but limiting it to what you are looking to study.

Data Analysis: The analysis of the data that was collected is a critical step.  Here you are carefully looking at the data that was collected.  It could be in a spreadsheet or other computer application that can organize the data.  You probably will want to graph the data because trends are easier to see from a picture.  This step is really about identifying trends that might be present.  It is possible that there isn’t a strong trend present in the data.  If there is not a trend it is not necessarily bad.  It just means that the variables are not related.  

Mathematical Modeling: Modeling the data that was collected and analyzed is where the mathematics occurs in this process.  You can use a graphing calculator, computer spreadsheet or other specialized computer application to generate an equation that represents the data.  These uses of technology will also provide statistical measurements like variance and correlation that can help you understand the effectiveness of your equation (model).

Reporting: The final step in this process is to report the data and model that represent it and to make predictions using the model to support decisions.  If you have a model that statistically represents the data accurately it should be possible to make fairly reliable predictions.  You can present the results in printed form, graphically, or a combination of both.  You can show your prediction by showing an extrapolation using your model and present that information as support for a decision.  You need to be cautioned that any predictions that are made are only that, a prediction.  If the trend changes, your prediction will not be correct.  The process of data analysis is a tool to make an educated guess about the future not a guarantee that your prediction will come true.
Organizing Learning: (More is Less)

Summary:  Students will use a spreadsheet to record the sales for the month, then chart the number sold for each item in the store.  

Outline: 

· Students will use an inventory that was previously completed for the beginning inventory.

· Students will inventory the same source for the ending inventory.

· The data will be entered into a spreadsheet and charted to see the selling trend for inventoried items.

Activity:  The class will be working with a school store which sells products to students.  As a group, they will inventory the items, and then enter the beginning and ending inventories into a spreadsheet.  The inventory can look like the one below or a different arrangement but it needs to include the same information.  Each student will be responsible for charting the data to determine how well each product sells.  Charts would include a comparison between beginning and ending inventories and the percentage of sales for each product.  Students will then analyze the data to determine which the best-selling items are and which the lowest selling items are.  They will discuss the reasons for some products being in higher demand than others and what can be done to improve sales.  As a group, students will make a recommendation for increasing sales.

NOTE: Sample charts and graphs are attached

	Product Inventory

	Shelf Life L=long term

S=short term
	Product
	Beginning Inventory
	Ending Inventory
	Total # of Items Sold
	Percent of Items Sold

	L
	Mechanical Pencils
	20
	3
	17
	85%

	L
	Index Cards 
	9
	0
	9
	100%

	L
	Poster Board
	6
	1
	5
	83%

	L
	Graph Paper 
	5
	2
	3
	60%

	L
	Spiral Notebooks
	5
	3
	2
	40%

	L
	Ink Pens
	20
	19
	1
	5%

	S
	Apples
	5
	4
	1
	20%

	S
	Bananas
	5
	4
	1
	20%

	S
	Milk
	5
	5
	0
	0%
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Understanding Learning: (More is Less)

Summary:  Students will be assessed on their understanding of data analysis by determining how to improve the sales of products.

Outline: 

· Formative assessment of data analysis
· Summative assessment of data analysis
Activity: Students will complete writing and performance assessments relating to data analysis.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Can students distinguish between when it is necessary to store or sell products?

2) Can students compare and contrast ways methods of increasing sales?

Summative Assessment: Students can answer the following writing prompt:
Carrying a large inventory has created a storage problem as well as being a high cost for insurance.  You have been asked to improve sales to help reduce the inventory for a car dealership.  In a one-page report, explain ways that the inventory could be reduced.

Students can answer the following performance assessment:  Using the following data, determine the total sales and percentage sales for each item.  Chart the data for the beginning and ending inventory and percentage of sales.  Write a paragraph explaining the difference in sales and what could be done to improve sales. 

	Product
	Beginning Inventory
	Ending Inventory
	Total Sales
	Percentage Sales

	Fruit Snacks
	48
	12
	36
	75%

	Gatorade
	48
	5
	43
	90%

	Hershey’s Milk Chocolate
	24
	18
	6
	25%

	Pop
	48
	5
	43
	90%

	Reese’s Peanut Butter Cup
	24
	17
	7
	29%

	Ring Pops
	48
	0
	48
	100%

	Snickers
	24
	18
	6
	25%

	Gum 
	18
	7
	11
	61%

	Water 
	48
	8
	40
	83%
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