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Module Summary

Overview of Module  
This module focuses on various processes from manufacturing to distribution.  This module is most appropriate for students in grades 10-12.

Primary Career Cluster

Transportation, Distribution and Logistics-- Logistics Planning and Management Pathway
Recommended Subject Areas:   Business Marketing and Management Classes, Technical Education, Supply Chain Management

Cluster Knowledge and Skills and Performance Elements
Academic Foundations

· ESS01.03.06  Construct charts/tables/graphs from functions and data.

· ESS01.04.02  Apply scientific methods in qualitative and quantitative analysis, data gathering, direct and indirect observation, predictions and problem identification.
Problem-Solving and Critical Thinking
· ESS03.01.05   Evaluate ideas, proposals and solutions to problems.
· ESS03.01.06   Use structured problem-solving methods when developing proposals and solutions.
· ESS03.04.02  Gather technical information and data using a variety of resources.
Information Technology Applications

· ESS04.07.01  Create a spreadsheet.

· ESS04.07.02  Perform calculations and analyses on data using a spreadsheet.
Leadership and Teamwork
· ESS07.03.01  Work with others to achieve objectives in a timely manner.
Next Generation Science Standards:

· HS-PS4-2. Evaluate questions about the advantages of using a digital transmission and storage of information.

· HS-PS4.C: Information Technologies and Instrumentation
· HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts.

Common Core Standards
Mathematics
· S-ID  Summarize, represent and interpret data on two categorical and quantitative variables.

S-IC  Make inferences and justify conclusions from sample surveys, experiments and observational studies.

· S-MD  Calculate expected values and use them to solve problems.

Language Arts

· 7.0 Conduct short as well as more sustained research projects based on focused questions, demonstrating understanding of the subject under investigation. 
Lesson 1:  Manufacture Snack Products

Lesson Description:

Students will work in groups to create a snack item that maximizes customer satisfaction and minimizes cost, order supplies needed to manufacture their snacks, determine the most efficient way to manufacture it, collect survey data, and analyze their results.  Snack items can either be enjoyed by classmates and evaluated or sold to other students during lunch.
Concepts:
Purchasing Planning, Process Management, Marketing Research, Data Analysis
Materials:  

Various items to use for making snacks such as peanut butter, vanilla wafers, chocolate chips, icing, crackers, raisins, marshmallows, etc.  Copies of assignment sheet, order sheet, customer satisfaction surveys, and grade sheets.

Procedure:

Planning Day
1. Before class, calculate the costs of the various snack items for specific quantities.  For example, determine the price for ½ cup of marshmallows or 10 vanilla wafers. 
2. Distribute assignment sheet to students.  Discuss with students the dilemma that businesses often face that they need to maximize customer satisfaction, but yet minimize costs.  Inform students that they will want to pick ingredients that customers like, but will need to balance their customers preferences with costs.  Write the costs and quantities of the various items on the board and explain them to the students.  Explain to the students that they must purchase the ingredients in the price increments listed.
3. Have the students work in groups to create their snacks and place their orders for ingredients.  
4. At the end of the class, assign dates for groups to prepare their snack items.
Manufacturing Days
1. When groups make their snack products, have students try different manufacturing processes.  One time have the products made individually, or use an assembly line process, use a PERT chart to organize the process, or illustrate the law of diminishing returns by adding workers to the process until productivity actually declines.
2. Discuss with the class which process works best when.

3. Have the groups serve their products and collect survey results.\
Analyzing Results

1. Have students create an excel spreadsheet to enter their survey results.
2. Walk students through the process of creating graphs to display their data and creating a report outlining their results.

3. Complete grade sheets.
Snack Task Assignment Sheet
Your task is to create a snack product for your fellow classmates that maximizes customer satisfaction and minimizes cost.  First you will need to develop a sample of your product, and then you will need to determine how much you will need to order of each ingredient so that you can make and serve your snack on your team’s assigned day during the week.  Your team will earn points based on the following criteria:
· Customer ratings on taste

· Customer ratings on appearance of snack

· Customer ratings on service provided

· Overall cost of Items needed to make the snack (Teams will receive 1-5 points based on their total cost in comparison to other teams.)
· Efficient ordering (Teams will receive 1-5 points based on the amount of shortage or surplus)
Order Form

Group Members:

Snack Preparation Day:

Items Needed:

	Product
	Amount
	Cost

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total Cost
	


Customer Satisfaction Survey

Snack Item _____________________

	Your gender:
	(   Male  Male
	(      Female


How well did this team do?  Rate each of the following items:

	
	Excellent
	
	
	
	Poor

	
	5
	4
	3
	2
	1

	Taste
	
	
	
	
	

	
	
	
	
	
	

	Appearance of Snack
	
	
	
	
	

	
	
	
	
	
	

	Service Provided
	
	
	
	
	


Comments:
Snack Product Grade Sheet
Group members:

	Criteria
	Score
	Points Possible

	Taste
	
	5

	Appearance
	
	5

	Service Provided
	
	5

	Cost
	
	5

	Ordering                                          Correct Amount (5)– Surplus (3) or Shortage (0)
	
	5

	Report
	
	10

	Total
	
	35


Lesson 2:  Distribution Game

Lesson Description:  

This interactive game allows students to participate in a simulated supply-chain.  Students take on the role of a manufacturer, distributor, wholesaler, or retailer by placing orders and processing orders through the supply-chain.  Students learn first hand how difficult, yet important it is to integrate the supply-chain.
Concepts:

Supply-Chain Management, Purchasing, Channel Members, Manufacturer, Distributor, Wholesaler, Retailer
Materials: 

Game Board, Score sheet for each player, Game Instructions for each game, Retailer Orders – 50 weeks (first 5 weeks 4 – rest 8) – Template Provided (Print numbers and weeks out 2 sided, then cut out), Blank cards to place orders (Just cut up scrap paper), Bingo Chips (500 or more per game – 2 colors), Game Board – Template Provided (Enlarge with poster machine)
Procedure:
1. Organize students in groups of 5 and assign each student a task (poker chip handler, manufacturer, distributor, wholesaler, and retailer).  If you have an odd number of students, groups of 4 will work as well, just eliminate the poker chip handler.
2. Make sure that each group is setup with a game board, game instructions, retail order slips, scrap paper for each player, score sheets for each player, and bingo chips.  It saves times to setup the game boards beforehand.

3. Explain to students the role that each channel member plays in the supply-chain.

4. Walk the students through the following steps involved in a round of play.
1. Move forward products in the shipping delay.

2. Check incoming orders and record amount as Order Received on scorecard.

3. Fill your orders by moving products from inventory forward to the Shipping Delay.

4. Move orders forward from Order Placed to Incoming Orders.

5. Place your order for the next week - Write your order on both the order slip and scorecard.

6. Count your inventory and record this on your scorecard along with your inventory cost.
5. Have students continue playing the next 50 rounds.  As students is playing, point out material flow problems at each game board and ask probing questions to help them figure out what’s going on.

6. Lead discussion with students about what they have learned about supply-chain management.
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Instructions for Each Week

1. Move forward products in the shipping delay.

2. Check incoming orders and record amount as Order Received on scorecard.

3. Fill your orders by moving products from inventory forward to the Shipping Delay.

4. Move orders forward from Order Placed to Incoming Orders.

5. Place your order for the next week - Write your order on both the order slip and scorecard.

6. Count your inventory and record this on your scorecard along with your inventory cost.
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Lesson 3:  Data Collection and Analysis

Lesson Description:
Students collect marketing research data and analyze it using Excel to make purchase planning decisions.
Concepts:
Marketing Information Management, Survey Research, Data Analysis, Purchase Planning
Materials:  
Data Collection and Analysis worksheet for each student group, Access to Computers with Excel
Procedure:
1. Divide students into groups of 3-4 students each and distribute one worksheet to each group.

2. Have each group pick a product that they would like to sell during lunch and fill in the first section of the worksheet with their product type and choices.

3. Students can then either survey students in study hall or their classmates to collect their data.

4. Have students work together to enter their data, create charts, and answer the worksheet questions.
Data Collection and Analysis

Group Members:

Pick Your Product  

Your first task is to pick a product type that your group would like to sell to other students during lunch such as soda, candy bars, chips, sandwiches, or pizza.  

Record your product type here:
What different choices could you offer for this product?  For example, if your product is soda then your choices could be Coke, Diet Coke, Mountain Dew, or Sprite.
Record your choices here:
Collect Your Data

Next you will need to collect data from the study hall students about their preferences to help your group make marketing decisions.  
What type of ______________ do you like best?

	Choices
	Males
	Females
	Total

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


How many _________________ would you purchase in a week?

	Frequency
	Tally

	None
	

	1-2
	

	3-4
	

	5 or more
	


Analyze Your Data

1. Enter your data into an excel spreadsheet.

2. Select the range of cells that contain your labels and data for males and females.  Then click on the chart wizard and create a 100% stacked column chart that shows preferences for men and women. Make another 100% stacked column chart, but this time change the data series to rows to make a slightly different chart.  (See examples below!)

[image: image5.emf]Soda Preferences

0%

20%

40%

60%

80%

100%

Coke Pepsi Sprite

Female

Male

[image: image6.emf]Soda Preferences

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Male Female

Sprite

Pepsi

Coke


3.  Select the range of cells that contain your labels and totals.  Then click on the chart wizard and create a pie chart that shows preferences overall.  (See example below!)
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4. Select the range of cells that contain the frequency data and click on the chart wizard to create a column chart.  (See example below!)
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5. Go to file – page setup – and under scaling choose fit to one page.  Then print your charts out to turn in.

What Do the Results Tell You?
1. If you were advertising in a men’s magazine such as Sports Illustrated, which product would you feature in the ad?  Why?  

2. If you were advertising in a women’s magazine such as Glamour or Vogue, which product would you feature?  Why?

3. Which products should you order?  Should you order the same amount of each item?  Why or why not?

Lesson 4:  Just-In-Time Manufacturing Simulation
Lesson Description:
This is a hands-on learning activity that simulates the operation of a manufacturing system over a 4 month time period using a different operating strategy each month.  Each student represents a worker in an assembly line, the poker chips are the product he/she is working on, and the die is used to introduce randomness into the operation of the system.  The first student in line is receiving and the last student is shipping. The students roll their dice 20 times to represent twenty working days in a month according to the following operating strategies.
Concepts:
Just-in-time manufacturing, batch, lot size reduction, variance reduction, pull system
Materials:  
Poker Chips (2 colors), placemat for each student, die for each student
Procedure:
Have students seated at a long table, each having a place mat, four poker chips on their incoming  dock, and a die.
MONTH 1

Start: 4 units of inventory (4 colored poker chips)

Each shift:

1. Roll die

2. Process number of chips shown on die (Move from incoming to outgoing dock)

3. Transfer chips on your outgoing dock to next person in multiples of 4 (Lot size / transfer batch = 4). Do not transfer what your upstream neighbor just put on your incoming dock.

On average, how many chips can you process each shift?

MONTH 2

Lot size reduction

Start: 4 units of inventory (4 colored poker chips)

Each shift:

1. Roll die

2. Process number of chips shown on die (Move from incoming to outgoing dock)

3. Transfer all chips on your outgoing dock to next person (Lot size / transfer batch = 1).  Do not transfer what your upstream neighbor just put on your incoming dock.

MONTH 3

Variance reduction

Start: 4 units of inventory (4 colored poker chips)

Each shift:

1. Roll die

2. If you roll 1, 2, or 3 process 3 chips. If you roll 4, 5, or 6 process 4 chips. (Move from incoming to outgoing dock)

3. Transfer all chips on your outgoing dock to next person (Lot size / transfer batch = 1).  Do not transfer what your upstream neighbor just put on your incoming dock.

MONTH 4

Pull System

Start: 4 units of inventory (4 colored poker chips)

Each shift:

1. Shipping (last person) rolls die

2. If he/she rolls 1, 2, or 3, he/she processes 3 chips. If he/she rolls 4, 5, or 6, he/she processes 4 chips.

3. Shipping takes however many chips he/she processes from person immediately upstream. Person immediately upstream replenishes his/her chips from next person upstream, and this continues to ripple upstream until receiving is reached. Receiving replenishes number taken.

After each roll of the dice, the number of chips shipped is recorded in a table like the one on the following page. The first column designates the day of the month. The second column is the cumulative number of chips that should have been shipped by the end of that day. Note that on average, 3.5 chips should be processed per day because the average of the numbers that appear on a die is 3.5. 

If at least 10 students participate in this exercise, the differences in performance of the four operating strategies is quite dramatic.

A good follow-up to this exercise is to have students write minute papers on what they learned or to have a discussion as to why what they observed happened.

	Incoming Dock
	Outgoing Dock


	DAY
	PLAN
	MONTH 1
	MONTH 2
	MONTH 3
	MONTH 4

	1
	3.5
	
	
	
	

	2
	7.0
	
	
	
	

	3
	10.5
	
	
	
	

	4
	14.0
	
	
	
	

	5
	17.5
	
	
	
	

	6
	21.0
	
	
	
	

	7
	24.5
	
	
	
	

	8
	28.0
	
	
	
	

	9
	31.5
	
	
	
	

	10
	35.0
	
	
	
	

	11
	38.5
	
	
	
	

	12
	42.0
	
	
	
	

	13
	45.5
	
	
	
	

	14
	49.0
	
	
	
	

	15
	52.5
	
	
	
	

	16
	56.0
	
	
	
	

	17
	59.5
	
	
	
	

	18
	63.0
	
	
	
	

	19
	66.5
	
	
	
	

	20
	70.0
	
	
	
	


Lesson 5:  Careers in Supply-Chain Research

Lesson Description:
Students use the Internet to research careers in supply-chain management.
Concepts:
Supply-Chain Management, Job Titles
Materials:  
Careers in Supply-Chain Management Worksheet
Procedure:
1. Distribute Careers in Supply-Chain Management Worksheet.
2. Have students use the Internet to research careers and complete the worksheet.

3. Ask for student volunteers to share interesting information that they were able to find and lead a discussion about the career options in supply-chain management.

Careers in Supply-Chain Management

Name ____________________________

1. Use the Internet to research specific job titles of positions in Supply-Chain Management?  List the job titles that you found.

2. Research some of the job titles that you found and pick one that you think sounds interesting.  Which one did you pick and why?

3. Go to monster.com and search for job openings for this type of position.  Summarize what you found about each of the following aspects:

a. Average salary range:

b. Job Description:

c. Typical Job Requirements:

d. Scope of Industries Involved:

e. Number of Positions Available:

4. What did you learn about jobs in supply-chain management from this activity?
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Distribution Game Score Sheet

Name ___________________________
Channel Type _____________________


Use the following costs to calculate your inventory costs:


Shortage = $2.00 Inventory Cost


Surplus = $1.00 Inventory Cost

Right Amount = No additional cost

		Week

		Order Received

		Order Placed

		Inventory Level


(+ or -)

		Inventory Cost
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		Total Inventory Cost
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