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Lesson Title: Just in Time

Draft Date: June 10, 2011
1st Author (Writer): Patti Salyard

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

Grade Level: Grades 11-12

Content (what is taught): 

· Define Inventory 

· Store Items are Inventoried

· Predictions are Made Based on Demand

· Purchase Recommendations are Made

Context (how it is taught):

· Inventory products in a store

· Identify and forecast demand for products

· Prepare a list of products needed

Activity Description:

Students will be involved with the operation of selling school supplies.  They will inventory the items in the store at the beginning of the week and at the end of the week.  Utilizing the data collected, they will forecast a need for each item and develop a list of items to purchase for the future.

Standards: 

Technology: TC2, TC4

Materials List: 

· List of products being sold in the store

· T-shirts

· Socks

· Baseball Caps

· Sweatshirts

· Sunglasses 

· Gum/Candy

· Pencils/Pens

Asking Questions: (Just in Time)

Summary:  Students will reflect on the purpose of an inventory.
Outline: 

· Students will discuss the definition of an inventory

· Students will think about how data is collected for an inventory

· Class discussion of why an inventory is necessary will be conducted
Activity: Students will think about all of the different items they own at school, home, and in their bedroom.  After a set time period (3 minutes or so), the concepts of inventory, what data can be collected from an inventory, and why that data is important will be introduced.  Students will think about these concepts in groups and record them.  Finally, the collective thoughts for the group will be compiled and written on the board.
	Questions
	Answers

	What items are in your home?
	Answers will vary

	What items are in your bedroom?
	Answers will vary

	Why would you need to keep track of personal items?
	Documentation in case of a natural disaster (fire, flood, etc.) for insurance coverage

	Would your list change if you were actually at home or in your bedroom?
	Probably—There would be visual reminders of items that you may not otherwise think of.

	Are their items you would not include in your inventory?
	Answers will vary

	Did you include electronics? Clothing? Furniture? Pictures? Awards? Books?
	Answers will vary
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Exploring Concepts: (Just in Time)
Summary:  Students will inventory items in their bedroom.
Outline: 

· Students will inventory their rooms
· Students will consider what data might be necessary to gain a better understanding of their inventory
Activity:  Students will first list all the items in their bedroom and assign values to each category. The list should consist of categories that are appropriate.  Below are possible categories that might be considered. 
1) Clothing/Shoes

2) Furniture

3) Trophies/Awards

4) Electronics/Games

5) Personal Items

Next, a value should be assigned to each item in the inventory.  After completing the inventory value, students will discuss the purpose of an inventory and what data might be important to understand their inventory.  Finally, the effects of the loss of their inventory due to natural disasters, theft, etc. will be considered in light of possible data that students are considering.
Resource:

Inventory Chart Example
	Item
	Estimated value

	Laptop
	$850

	Nintendo DSi/games
	$260

	Twin bed/chest of drawers
	$600

	Clothing
	$1,200

	Photo album
	$25

	Eyeglasses/contacts
	$350

	Track medals
	$20


Instructing Concepts: (Just in Time)
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: (Just in Time)
Summary: Students will use spreadsheets to collect data and track inventory, forecast future needs, and analyze purchasing needs.

Outline: 

· Students will inventory a cafeteria, school store, or use an inventory that was previously completed

· Students will complete a second inventory of the same location after a set time period (a week)

· Data will be collected, analyzed and used to make predictions about future needs

Activity:  (On going) The class will be operating a school supply store which sells school supplies to students on an emergency basis.  As a group, they will be required to track inventory, determining items to be purchased, how many, and when.  They will forecast sales as well as fill needs as they arise.

At the beginning of each week, students will inventory the items in the store using a spreadsheet handout of the items available and enter this data into an Excel template.  They will then re-inventory at the end of the week and enter that data.  Using formulas/functions, they will determine the number sold of each item.  Then, they must forecast future sales for each product and decide what products and how many of each needs to be purchased. 

At the end of the month, students will graph the weekly inventories to determine trends in sales of each product.  They will analyze their past purchases to see if they are keeping up with the trends. For a sample project results see attached file below.
Attachments:  

· Inventory sheet: T037_SHINE_Just_in_Time_O_Inventory_Sheet.doc

· Sample Project Results: T037_SHINE_Just_in_Time_O_Sample_Results.doc
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Understanding Learning: (Just in Time)
Summary:  Students will complete assessments of data analysis using an example inventory.

Outline: 

· Formative Assessment of Data Analysis
· Summative Assessment of Data Analysis

Activity:  Students will complete written and performance assessments of data analysis.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Do students understand the relevance of an inventory to a school, business, family?

2) Are the students able to forecast future needs for products to sell?

3) Did the students consider options for future products that might sell?

Summative Assessment: Students can answer the following writing prompt:
You are the person in charge of maintaining supplies for a business.  Explain the importance of an inventory and what data can be collected in that inventory.  (For example, Behlen’s Manufacturing needs to have sufficient steel, nuts and bolts, etc., on hand to produce grain bins for a customer.)  How can the data be utilized to improve business decisions? 

Students can complete the following performance assessment:

You are in charge of controlling the inventory for a concession stand.  Using the data provided, graph the difference in inventory for each product and show a trend line for each.  

	Product
	Beginning Inventory
	Ending Inventory

	Fruit Snacks
	48
	12

	Gatorade
	48
	5

	Hershey’s Milk Chocolate
	24
	18

	Pop
	48
	5

	Reeces Peanut Butter Cup
	24
	17

	Ring Pops
	48
	0

	Snickers
	24
	18

	Gum 
	18
	7

	Water 
	48
	8


There is only one more event that you will sell concessions; therefore, you do not want a large inventory at the end.  Using the data available, prepare of list of products and how many of each are needed to replenish the stock.   Write a paragraph explaining what factors affected your decision.
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