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Who Wants to Be a Millionaire???
[image: image1.wmf]
Imagine that you have a creative idea for a new product that you think can earn you millions of dollars in profits.  What would you have to think about when designing and building your product?  What would you do to make people want to buy your product?  What would you do to reassure yourself that you will make lots of money selling your product?  These are questions that many people, such as entrepreneurs, marketing associates, and engineers, ask themselves everyday.  Because these questions are open-ended, leaving you without a definite answer, you have to take a chance and try your best!

For the next ten weeks, you will learn how to think like an entrepreneur and create your own product.  Your job is to make money for yourself by developing an innovative and profitable product that can be marketed to the public through your own company.

	To meet your responsibilities you will need to develop a(n):

1. Initial Product Proposal

· Loan Application

· Product Proposal

· Resumes

2. Marketing Plan

3. Engineering Plan

4. Working prototype of your product

· An original invention that uses electricity and can turn ON and OFF

5. Financial Plan 

6. Advertising Plan

7. Company Webpage

8. Business Portfolio


Your first step to becoming an entrepreneur is to secure a loan from the bank so you have money to begin developing your business and product.  To convince the bank to give you the money that you need, you must “sell” your idea to the bank presidents.

Once you come up with an idea, you must complete your Initial Product Proposal (IPP).  The IPP will consist of a loan application from the bank, a one-page typed product proposal, and a resume for each partner in your business.  You will submit your IPP in person to the bank and the bank will either approve or deny the application.  Upon approval, you will receive a loan that will help fund your business and you will be responsible for fulfilling your contract with the bank.  If not approved, you must revise and resubmit your proposal.

Your contract with the bank requires you to successfully invent and build an original product that uses electricity that can be turned ON and OFF.  Your prototype must actually work and you will be expected to demonstrate this to the bank presidents and potential investors.  Your contract with the bank also requires that you submit Engineering, Marketing, Advertising, and Financial plans during product development.  Finally, before your formal review with the potential investors, you will submit your Business Portfolio that will include your prototype, each of the four plans, and a company webpage.

We would like to wish you all the best of wishes on your journey to becoming a millionaire!
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Appendix B1

Who Wants to Be a Millionaire?

Media Project Tracking Log

(This sheet must be kept in your portfolio at all times)

Your Name: 






Our goal for this project is to develop knowledge of the media that allows us to make some

predictions about who uses the media, how the media defines what news is and if the media is

biased in any way. Success in this project will help you in your marketing project.

Driving Question:

Structure and responsibilities: You are a member of two working groups. The first group is your

home group. There are three members of this group with responsibility for one type of media

each: one has newspapers, one has television and one has magazines. This is the group you will

begin and finish the project with. You have a big responsibility to your home group to collect

accurate data about your particular type of media. Have each student in the home group choose television, newspapers or magazines. At the end of the project, you will share, with your home group, inferences and conclusions you have drawn from your observations that will assist your group members in writing their essay. This analysis will be used to write an essay about the different types of media.

Names and e-mail addresses of your home group members are:

1.










2.










The second group you are a member of is your media team. Members of the team are collecting data from the same media type you are. Use the log questions to help you decide what data to collect. However, you are all using different sources so you will be collecting different data. Each person in the team is responsible for keeping a log of his collected data. This is the focal point of the project and is extremely important to keep updated. There will be two or three media log checks during the course of the data collecting process.

Names, email addresses and name of media sources of your media team are:

1. 











2. 











3.











4.











5.










Here are some suggestions about how each media team should collect their data:

Newspapers: it is a good idea for each student to choose one daily newspaper, and then collect

the entire paper three to four times a week. Good choices would be any of the following: New

York Times, Los Angeles Times, Washington Post, USA Today, Wall Street Journal and/or any

local daily. Make sure to choose a variety. Students will want to compare reading levels, size of

font, percentage of text versus graphics, length of stories, percentage of ads versus “news,” lists

of products advertised and where, etc. Logs should consist of any evidence to be used for the

writing of the essay and students should be entrusted as how to organize. Newspapers should be brought to the classroom each day for processing.

Magazines: Same idea as with the newspaper except now you are relying on a media that is

published once a week. Good choices are news magazines that rely on solid journalism.

Examples would include Time, Newsweek, U.S. News and World Report, The New Republic, The

Nation, The National Standard.

Television: Record the national news on VHS tapes and bring them to class everyday for

processing. Remember, only record the half hour national news as presented on ABC, NBC and

CBS nightly. CNN’s Headline News is offered every half hour and should be taped at about the

same time as the major networks. For interesting comparisons, students might to record what

PBS has to offer and BBC. Another interesting comparison might be to record the local news.

How this data is organized is again up for the team to decide. Teachers should provide a VCR

and small television so analysis can be conducted during class. Logs should focus on length of

stories, percentage of ad time versus news time, advertising, etc.

Deadlines:

Mid-December -- All groups, teams and resources chosen

*December 17th (Tuesday) to January 17th (Friday) - collection of data in logs

At the beginning of each week during the collection of data, logs must be presented for a

progress check. These dates are as following (Teacher signature and date required):

*December 20th (Friday) - Log begun and one entry from one day 



Comments:

*January 8th (Wednesday) - Two week log check 





Comments:

*January 17th (Friday) - Final log check 






Comments:

After logs are complete, you will work with your home group in order to compare everyone’s

data and start drawing some conclusions.

*January 21st (Tuesday) to January 24th (Friday)

Thesis presented and approved here:








* January 27th (Monday) Three and one half (3 + 1/2) page essay due. Your essay must compare and contrast the way the news is presented in the newspapers, radio, newspaper and television. Evidence in paper must be cited. You must develop your own thesis statement.
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Who Wants to Be a Millionaire?

Media Project

Magazine Log

Requirements for the log: You must collect your magazine for three weeks in a row. You are

going to compare how two magazines cover the same stories in the same week so make sure you are working with other team members.

Considerations for the log: The way you collect evidence is to cut and past entries into a

notebook. Accuracy is important so make sure every entry is recorded with name of magazine,

page number and publishing date. You will want to observe everything. Take note of length of

articles, reading level, percentage of ads per magazine, number of photos, features, section, etc.

When comparing the two magazines, consider the following

questions:

A. How do the two magazines differ in the way they cover the same

stories? Do they report the same facts or do they emphasize

different issues? How does each magazine differ or agree in defining

the “cover” story?

B. How do the two magazines differ in defining what news is? Is

“news” acts of violence, human drama, etc?

C. Look at the ads in the magazines. To whom are the ads directed

and do you think these ads give you a clue as to whom the news is

being written for and how it might be slanted? For example, if the

ads are “yuppie” do you think the news might be written with a

“yuppie slant”?

D. Where does the magazine put its editorial statement? What are

the weekly features? Do they appeal to a certain group?

E. Why would a consumer choose to use newsmagazines as a

source when there are so many negatives (old news, published once

a week) compared to other news sources?
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Who Wants to Be a Millionaire?

Media Project

Television Log

Requirements for your log: You must watch four hours of television broadcast news per

week. Two must be from one major network (ABC, CBS or NBC) and two must be from

cable or alternative news sources (CNN, Headline News, PBS [half hour] or BBC). The

two broadcasts must be on the same day. You must also listen to one hour per week of

radio news.

Things to consider for your log: When quoting facts about the news, you must be able to

say, “On Monday, January the third, Dan Rather said on the CBS national news

broadcast, ‘We have just invaded Iraq.’” Therefore you must keep an accurate log. You

must include the following for each log entry:

*Date *Name of network *Time of broadcast *All commercials

*Length of broadcast *Name of anchor(s) *All stories reported

When comparing the two stations, think about the following:

A. How do the two stations differ in the way they cover the same stories? Do they report

the same facts or do they emphasize different issues? How does each station differ or

agree in defining the “lead” story on the news?

B. How do the two stations differ in defining what news is? Is “news” acts of violence,

human drama, etc?

C. How important is video film or visual presentation to the station presenting the news?

Is much presented without visuals?

D. What role does the news anchor have on the news? How does he or she act, and

how might he/she influence you or the presentation of the news?

E. Look at the ads during the news. To whom are the ads directed and do you think

these ads give you a clue as to whom the news is being written for and how it might be

slanted? For example, if the ads are “yuppie” do you think the news might be written

with a “yuppie slant”?

F. Watch and record everything. Remember, someone makes a decision on everything!

Nothing is left to chance. What do the anchors wear? How long is each story? What

percentage of the news is commercials? Are there feature stories? How long are they?

Is there a theme? Do they make-up titles for the news? Anything you see is should be

recorded.
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Media Project

Newspaper Log

Requirements for log: You must observe the major local newspaper at least twice a week and compare same-day issues with another newspaper. It will be helpful to co-ordinate with other team members to make sure you are using newspapers from the same day.

Considerations for log: The way you could collect evidence is to cut out articles, ads, etc. and

paste them into a notebook of some kind. Accuracy is extremely important so every entry must

have newspaper name and date. You will want to observe everything. Take note of the headlines, percentage of visuals aids (photos, maps, charts, etc.) per front page, per other pages, percentage of ads per page, length of articles, reading level and anything else you consider important.

When comparing the two newspapers, ask yourself the following questions:

A. How do the two newspapers differ in the way they cover the same stories? Do

they report the same facts or do they emphasize different issues? How does each newspaper differ or agree in defining the headline story?

B. How do the views of the editorials compare to the articles on the same subject?

For example, do the editorials adopt the same or different views on the news when

compared to the articles?

C. How do the two newspapers differ in defining what news is? Is “news” acts of

violence, human drama, etc?

D. Look at the ads in the papers. To whom are the ads directed and do you think

these ads give you a clue as to whom the news is being written for and how it might be slanted? For example, if the ads are “yuppie” do you think the news might be written with a “yuppie slant”?

E. Is this newspaper considered conservative or liberal? Why?

Appendix II.3.1
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Schematic Diagrams &

Electrical Device Guide

A schematic diagrams is a drawing used to describe electric circuits.  It is a short cut method to drawing pictures of wires, batteries, light bulbs, and other electrical devices.  Electricians must use schematic diagrams to understand any electric device they are working on and engineers must draw schematic diagrams to describe an electric device that they build.  When you design your product you will draw a schematic diagram of every circuit in your product!

	Device Name
	Sketch of the Device
	Symbol in a Schematic 
	What does it do?
	Common Specifications

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Device Name
	LED or Light Emitting Diode

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	Light is given off from the device when current passes through. Current passes through in only one direction.  

To use this: it MUST be attached with the Anode to the positive terminal and Cathode to the negative and you MUST use a resistor somewhere in your circuit or the LED will fail.

	Common Specifications
	· Max Voltage that it can take across the circuit (in Volts or V)

· Max Current (usually in milli-amps or mA)


	Device Name
	Battery

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	A voltage source in a circuit.  Has a positive and negative terminal that charge can flow in and out of.  Current only passes one way through a battery, so it operates on Direct Current (DC).

	Common Specifications
	· Voltage

· Size


	Device Name
	Trimmer or Variable Resistor

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	Acts as a resistor in a circuit however, you can vary the amount of resistance. 

	Common Specifications
	· Max resistance (ohms or ()


	Device Name
	Capacitor

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	As current passes through a circuit this device stores electrical energy and releases/discharges it very quickly when it reaches its maximum capacitance (or amount of energy it can store).  Example: a camera flash uses a capacitor and the light released in the flash is the energy the capacitor discharges.

	Common Specifications
	· Max Voltage (Volts or V)

· Max Capacitance (Farads or F)


	Device Name
	Resistor

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	This device resists the flow of current in a circuit.  It limits the amount of current that can be drawn from a voltage source.

	Common Specifications
	· Resistance (Ohm or ()

· Max Voltage (Volts or V)


	Device Name
	SPST Switch (Single Pull, Single Throw)

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	Wires of the circuit are attached to either side of the switch.  When it is “open” current can not pass through and when it is “closed” current passes through.

	Common Specifications
	· Current (Amperes or A)


	Device Name
	SPDT Switch (Single Pull, Double Throw)

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	One input wire from the positive terminal is connected and the switch allows the circuit to be open for one of two outputs.  This could be used to alternate between a green and red light, for instance.

	Common Specifications
	· Current (Amps or A)

· Voltage (Volts or V)


	Device Name
	DPDT Switch (Double Pull, Double Throw)

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	This switch operates two inputs from different circuits and can throw to four outputs (or two pairs).  The switch is always “ON” for one pair of outputs and off for the other.

	Common Specifications
	· Current (Amperes or A)

· Voltage (Volts or V)


	Device Name
	Bulb or Lamp

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	Input wire from the positive terminal side of the circuit is connected to an input.  Current passes into the bulb where it meets a filament that has a high resistance.  The resistance in the filament causes an increase in heat, which then leads to light given off.  A bulb is a type of resistor!

	Common Specifications
	· Power (Watts or W)

· Voltage (Volts or V)


	Device Name
	Push-on/Push-off Switch

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	A SPST type of a switch with one input and one output.  It is pushed once to turn on (close the circuit) and pushed again to turn off (open the circuit).

	Common Specifications
	· Current (Amperes or A)

· Voltage (Volts or V)


	Device Name
	Operational Amplifier (Op-Amp)

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	The Op-Amp is the most versatile device of the bunch!  Op-Amps take in two input signals (called the non-inverting and the inverting) and output a single signal.  It can be used, for example, to take in 2 weak signals, and add them together to create a stronger signal.

	Common Specifications
	· Difference of Input Voltage (V)

· Max Input Voltage (V)

· Supply Voltage (V)

· Maximum Power Dissipation (W)

	Device Name
	Ground

	Sketch of the Device
	

	Symbol in a Schematic
	

	What does it do?
	This is a reference voltage in a circuit.  For instance, a battery is DC uses the negative terminal as the “ground”.  If the battery has 1.5V of potential, the negative terminal is considered to 0V.

	Common Specifications
	· Voltage (V)


Name _________________________________________________ Date __________________

Potato Current Lab

The terminals of a battery are the points where current flows out or in.  The terminals are called positive or negative for the flow of electrons.  The negatively charged electrons flow from the negative terminal to the positive terminal when the circuit is complete.  The current in a battery is DC (direct current) because it flows in only one direction.  The current in your house is AC (alternating current) because it flows in both directions. How could you tell which terminal on a battery is positive if you do not know and the terminal is not labeled?

Materials

· Potato cut into a small piece

· C Battery

· 2 pieces copper wire

· Electrical tape

1. What will happen if you stick the two pieces of wire in the potato and you connect the two ends? Will there be a flow of current?  Explain your answer.

2. What would happen if you touched the ends of the two wires to a C battery?  Will there be a flow of current?  Explain your answer.

Procedure
1. Use the electrical tape to attach one end of one wire to one terminal and one end of the other wire to the other terminal.

2. Insert the two wires into the potato leaving space between.  Push them in about 1/4 inch but so they are not showing through the other side.

3. Observe the potato every 15 minutes for an hour.  Record observations below.

	Time
	Observation

	
	

	
	

	
	

	
	


Problem Set: Complete the following problems on a separate piece of paper while waiting for your data.  Show all your work and box in your answer.  You do not need to write the question over again, but you do need to staple your work to the back of this lab.

1. A 1.5-volt “C” battery is connected to a potato that has a resistance of 100,000 ohms.  Calculate the current in this simple circuit.

2. Calculate the power from question 1.

3. A 3-way light bulb uses powers of 100W, 60W, and 40W. Calculate the current through the circuit on a 120-V outlet for each power.

4. Calculate the resistance of the light bulb for each power from question 3.

5. When a car starts, it draws a current of 550 Amps.  What is the power if the battery is a 12 volt?  What is the resistance at the starting of the engine?

Analysis: Complete these questions when you have finished your observations.

1. Do you notice any change in the potato near the wires?

2. What terminal of the battery do electrons flow from?  __________________

3. What terminal of the battery do electrons flow towards? ________________

4. When the electrons exit the potato, they cause the potato to discolor near the wire. Using the your observations and your answers to questions 2 & 3, which terminal is connected to the discolored area by a wire? Explain your answer.

5. Does the negative terminal show any discoloration?

6. Draw a sketch that includes the battery, wires, and potato and indicate the direction of flow of electrons in your sketch.

7. What is the cause of current to flow in this lab? Explain.

8. Why can current flow through the potato?  Is it a conductor?  Explain your answer and be specific!

Name ________________________________________________  Date __________________

Lemon Battery Lab

A battery is made from two kinds of metal and an acid.  The battery in your car contains sulfuric acid, a very strong and dangerous acid!  Many fruits and vegetables contain acids that are weaker and not as dangerous.  Citrus fruits such as oranges, grapefruits, and lemons contain citric acid.  This acid can be used as a battery, but one that has much lower potential than a car battery.  So, do you think we can make a battery out of a lemon?

Materials

· Lemon

· Copper wire

· Steel/zinc wire

3. What will happen if you stick the two pieces of wire in the lemon and you don’t touch them?  Will there be a flow of current?  Explain your answer.

4. What would happen if you touched the ends of the two wires together?  Will there be a flow of current?  Explain your answer.

5. What if you touched the ends of the two wires at two different places on your tongue?  Will there be a flow of current?  Explain your answer.

Procedure
4. Insert the two wires into the lemon on opposite sides of the lemon.  Push them in about 1/2- 3/4 inch.

5. Touch the other end of each wire to your tongue.

Analysis
9. Explain what happened when you followed the above procedure.  What did you feel?

10. What causes the sensation that you feel in your tongue? Explain using terms we’ve learned in relation to Electricity.

Business Partners _________________________________________________________

Electrical Devices in Action

REPORT ROUGH DRAFT

Directions: Fill out this template by hand as you research an electrical invention on the website howstuffworks.com.  When it is complete, choose one team member to type it up!  You should tape-on or hand-draw any pictures or diagrams.
Name:

What does it do?


How does it work? Give a detailed description and include pictures and diagrams (these may be off the website AS LONG as you site the website).

Materials: (List and describe each component)

Electronics

· List devices and describe them (even if you already listed them in your materials list)

· Explain how they work together!  Why does this invention work??? How do these electrical components make it happen?

· Draw a schematic diagram for the circuits that you understand (at least one must be included in your report)

Name __________________________________________________ Date ___________

Controlling Circuits


Many electrical switches are operated manually (by hand), while others are automatic, turning appliances on and off in response to a variety of conditions.  Many manual switches can be designed to be on most of the time or off most of the time; the switch is said to have different control conditions.  Both manual and automatic switches operate under the same principle that electricity will flow through a closed circuit, but will not flow if the circuit is broken.  This holds true for street lights, timers for traffic lights, thermostats in furnaces, power buttons on stereos, etc…  In this lab, you will learn how to use switches to control the flow of electricity in both series and parallel circuits so that you can better chose switches for the product that your company is designing
.

PROCEDURE

1. Get into a group of 3-4.  You must be grouped with your business partner(s).

2. Check that you have all necessary materials to complete this lab.

	· 1 Switch

· Copper wire

· 2, 1.5-volt batteries

· Battery Holder
	· 3 light bulbs

· 3 light bulb holders

· Wire cutters
· Alligator clips


3. Complete the following activity while maintaining a safe lab environment.

EVALUATION OF MATERIALS

1. What type of switch have you been given?  Is it manual or automatic?  Predict what type of control conditions this switch will give the circuit. Write your prediction using the format, “I think… because…”

SERIES CIRCUIT:  An electric circuit in which devices are arranged so that charge flows in only one path.

1. Assemble the series circuit as shown in the diagram.  
2. Predict which wire(s) could be replaced with a switch if you wished to turn all three bulbs on and off.  Use the “I think…because…” format.

3. Replace each wire with a switch and draw a schematic to match your circuit. Does the circuit work as it predicted?  Why or why not?
4. Calculate the current going through bulb A, B, and C.

	Bulb A
	Bulb B
	Bulb C


5. Find the total resistance of the circuit.

6. Predict which wire(s) could be replaced with a switch if you wished to turn only bulbs A and B off.  Use the “I think…because…” format.

7. Replace each wire with a switch and draw a schematic to match your circuit. Does the circuit work as it predicted?  Why or why not?
PARALLEL CIRCUIT:  An electric circuit in which devices are arranged so that there is more than one path for the flow of charge.

1. Assemble the circuit as shown in the diagram.
2. Predict which wire(s) could be replaced with a switch if you wished to turn all three bulbs on and off.  Use the “I think…because…” format.

3. Replace each wire with a switch and draw a schematic to match your circuit. Does the circuit work as it predicted?  Why or why not?
4. Find the resistance of each bulb.  Then calculate the total resistance of the circuit.

5. What is the current through each bulb?  What is the total current for the circuit?

6. Predict which wire(s) could be replaced with a switch if you wished to turn only bulbs A and B off.  Use the “I think…because…” format.

7. Replace each wire with a switch and draw a schematic to match your circuit. Does the circuit work as it predicted?  Why or why not?
8. Predict which wire(s) could be replaced with a switch if you wished to turn only bulb A on and off.  Use the “I think…because…” format.

9. Replace each wire with a switch and draw a schematic to match your circuit. Does the circuit work as it predicted?  Why or why not?
10. Predict which wire(s) could be replaced with a switch if you wished to turn only bulb B on and off.  Use the “I think…because…” format.
11. Replace each wire with a switch and draw a schematic to match your circuit. Does the circuit work as it predicted?  Why or why not?
12. Predict which wire(s) could be replaced with a switch if you wished to turn only bulbs A and C on and off.  Use the “I think…because…” format.

13. Replace each wire with a switch and draw a schematic to match your circuit. Does the circuit work as it predicted?  Why or why not?
14. Switch switches with a table near you.  

a. What type of switch is it?  Is it manual or automatic?  Predict what type of control conditions this switch will give the circuit.
b. How does this switch change the way your circuit operates?  Use the “I think…because…” format.
c. Set up parallel circuit #6 again and draw a schematic to match your circuit.  Does the circuit work as you predicted above in 14b?

Now that you’ve used two different switches, you should have a better idea of what type of switch you will use in your invention.  What type of control condition does your invention need?  What type of switch will you use?  Explain.

Name _________________________________________________ Date ____________

Arm Span & Height Math Lab

Introduction

The world around us contains many physical and biological relationships.  These relationships can be between humans, between humans and nature, such as a farmer trying to grow crops, which are affected by weather, insects and weeds.  These relationships can be between non-living things, such as the use of the automobile and its affect on resource (oil) usage and highway wear.

Mathematical relationships come in various forms as well.  The simple relationship between 2 and 4; could be 4 – 2 = 2,  4 + 2 = 6,  4 X 2 = 8  or  4 / 2 = 2.  There are many other relationships between 2 and 4, such as   42 =  4 ( 4  =  16   or   24  =  2 ( 2 X 2 X 2 = 16. 

Measuring Height and Arm Span to Determine a Mathematical Relationship

In this experiment, working with your business partners, you will collect data of people’s arm span and height and record in a data table.  You may share data among your business partners, however you must each complete your own lab.  You will use excel to analyze your data and look for mathematical relationships.  Human height to arm span measurement ratios are very unique.  No other living thing on earth has this ratio which is designed perfectly for walking and running on two feet.  Physicians look at a person’s  height to arm span ratio in addition to a person’s weight, blood pressure and heart rate (which will not be done in this experiment) to help treat diseases.  Clothing designers and manufacturers must know average height and arm span as well as ranges or variances, so they know how many different size clothing to market each year.

Procedure

1. On Excel/Spreadsheet, create a data table with the following headings and organization.  Print the data table when it is complete so you can record your data.

	Name
	Height
	Arm Span

	
	(ft)
	(in)
	(ft)
	(in)

	
	
	
	
	


2. Using a measuring tape or ruler, find 10 people of different heights.  Measure their height and arm span in feet and inches and record it in your data table.

3. Enter your data in Excel/Spreadsheet.  Add two more columns in which you use an equation that computes height in CENTIMETERS (title the columns “Height (cm) and Arm Span (cm)” respectively).  This requires you to do unit conversions and create an Excel/Spreadsheet equation.  SHOW YOUR WORK here!

4. Using the data in columns 4 and 5, perform the following calculations at the bottom of your data table: average height and arm span, maximum height and arm span, minimum height and arm span.  Use the “shortcut” equations you learned at the beginning of the semester.

5. Create a scatter plot, using Excel/Spreadsheet.  Plot height on y-axis vs. arm span on x-axis. Label the x- and y-axis and title the graph.  Do not connect the data points on your graph. Also, your future calculations will be easier if you create the graph with major and minor gridlines. Use a white background for your graph (not grey).

6. Print out a full-page copy of the graph. 

7. Using a ruler and pencil draw a line of best fit for your data.

8. Complete all required calculations using the graph of your data. Show all your work!

Graph Analysis
1. Find the slope of your graph by selecting two points ON YOUR LINE OF BEST FIT (label the points 1M and 1m). Show your work on your graph (with a diagram) and show your calculation here!

2. Using a new point on your line of best fit (NOT the points you used for the last question), calculate the y-intercept of your graph. On your graph, label the point you use for your calculation 2, and show your calculation for the y-intercept here. THEN, add the calculated y-intercept to your graph and label it 2Y.
3. Write the equation for your line in the space below.  It should be written in the form y=mx+b  - Show any work here.

4. Michael Jordan is 6 feet and 6 inches tall.  (a) Show your calculation of his height in centimeters and (b) use your equation from #3 to predict his arm span.

5. Venus Williams is 6 feet and 1 inch tall. (a) Show your calculation of her height in centimeters and (b) use your equation from #3 to predict her arm span. 

6. Explain the mathematical relationship of height and arm span based on your data analysis.

7. How accurate is your data?  What are some possible sources of error?

8. How could you have gotten more accurate results for this math lab?

Name _________________________________________________ Date ____________

	Setting Up Your Company!


In order for you to proceed with the building of your company, you have some planning to do!  You and your business partner(s) need to sit down and discuss all of the questions below coming up with answers to every one.  Ask questions if you’re having difficulty and remember there’s a wonder of helpful information on the web; search with Google!

1. Employees - General

· How many employees do you have?

· What are their positions?

· How many hours do they work per week?

· How many hours do they work per year?

· Who manages whom?

· Are they paid hourly or do they work on salary?

· Do they receive benefits?

· How much paid vacation time do they get? 

2. Facility

· What does your facility look like?

· How many rooms are there? 

· What goes on in each room?

· What equipment is needed for each room?

· Will your facility operate 24 hours a day or not?

3. Employees - Facility

· Who purchases/stocks materials for production?

· Who is in charge of marketing?

· Who is in charge of sales?

· Who is in charge of shipping orders?

· If you are manufacturing 24 hours a day, do 3rd shift employees get a higher pay?

4. Purchasing

· How do customers purchase your product?

· Do you have ship orders?  How much will this cost?

· Who are your customers? (consumers vs. corporations?)

· Where are your customers located?

To Do:
1. Create a flow chart that represents the organization AND management of the employees in your company. (Example below)


2. Draw a scale drawing of the floor plan (top view) of your company’s facility on graph paper (don’t forget to draw a sketch first).  Include walls, doors, furniture, etc.  Keep in mind how much it costs to buy/rent space per square foot!

3. You are going to create a 3-D, interactive model of your Company!  

a. First, transform the drawing of your floor plan into a SCALED version with construction paper, cardboard, shoe boxes or other materials.

b. The 3-D portion happens when you add “flip-up-flaps” or other 3D add-ons similar to a pop-up book.  These parts should represent machines in each room (maybe it folds off to list the operator’s job name and salary), desks (maybe yours folds up to give your name and job description), the names of each room, what is done in each room, all jobs that take place in each room, etc!!!

4. You will turn in your 3-D interactive model AND your flowchart at the beginning of class on Friday, March 12th.

	Remember, all the decisions you made in setting up your business must be apparent from the 3-D Interactive Model of Your Company!


Name ____________________________________________________ Date _______________

	Evaluation of…

Setting Up Your Company!


As new business owners, you have been hired as consultants for another company like yours.  Your job is to evaluate another company that is just getting its start.  You’ve had lots of similar experiences so your expertise is of great value!  Fill out the following evaluation by critiquing this business’ organizational flow chart and 3D Model.  Please give them as much feedback as possible by writing comments in complete sentences and explaining what your thoughts are.  

Thank you!  

J. Spilker of C&S Bank
1. How many employees does the company have?

2. By looking at their model, can you tell how many hours per week they work and how much money they are paid (either hourly wages or salary)?  Fill out the following table by writing the title of each employee in the appropriate column.

	Yes, I know the hours worked and the amount paid to each of the following employees.
	No, I don’t know that information for the following employees.

	
	


3. Is there a flow chart that shows who is in charge of who?  Are there multiple levels to this chart and can you tell what level every employee is on?  If no, explain why not.

4. Is the flow chart professional, well-organized, and made on a computer?  Explain your answer.

5. By looking at the 3D Model, do you have a good idea of what the facility would look like if you were walking in it?

6. Is there a scale on the model?  If yes, calculate the size of the building overall.

7. How many rooms are there in this company?

8. Do you know what happens in each room?  Fill in the chart below.  For any room where it isn’t clear what happens, write an “X” in the second column. 

	Room Name
	What happens there?

	
	


9. How many hours a day is this business open?

10. Does the model show you…

	…who purchases/stocks materials for production?
	Yes
	No

	…who is in charge of finances?
	Yes
	No

	…who is in charge of sales/marketing?
	Yes
	No

	…who is in charge of shipping/receiving orders?
	Yes
	No


11. Is there a department for shipping and receiving?  Is it the same department or separate?  Is it the same room, or separate?  If there is not a shipping or receiving department, does the model show you how product reaches the consumers?

12. Who are the consumers and where are they located?
Please fill out the following rubric based on your answers to each of the evaluation questions, go over your scoring with Miss. Spilker, and give this company’s plan a final score.
	
	Max

Pts
	Student

Score
	Teacher 

Approval

	FLOW CHART: (15 point total)


	Flow chart shows exactly how many employees work for the company and who they report to or are in charge of.
	5
	
	

	Flow chart shows multiple levels of management and each employee’s level is clear because it lines up with its “neighbor”.
	5
	
	

	Flow chart is computer made, easy to read, and has a professional quality overall.
	5
	
	

	3D INTERACTIVE MODEL: (35 points total)

	Model Accuracy

	The exact number of employees working for the company can be found and their responsibility/job is clear.
	5
	
	

	The salary/hourly wage and the benefits that the company provides every employee are clear.
	5
	
	

	The facility model is made to scale, the scale is written on the model, and the size of the building is reasonable.
	5
	
	

	Every room in the building has a specific purpose and the size and placement of the room is reasonable for that purpose. 
	5
	
	

	Every employee has a place to work that is realistic for their job (ex: an office, a cubicle, a table in the manufacturing area, etc.)
	5
	
	

	There is a shipping/receiving department and trucks have access to the area of the building where this takes place.
	5
	
	

	There is someone in charge of sales and/or marketing and it is clear whether the product is sold at the factory or outside of it.
	5
	
	

	Format and Overall Appearance

	The model is 3D (more than a drawing) and interactive (it has flip-up-flaps. has walls, furniture, shelves, etc).
	5
	
	

	The model is professional and a finished product: has color, is carefully crafted, is neatly finished, shows attention to detail…
	5
	
	

	TOTAL POINTS:
	60
	
	


What has this company done very well on their flow chart and 3D model?

On the back, please list suggestions you have for improving the flow chart, 3D model, and overall plan for company organization.  Be specific, helpful, and kind with your comments. 
Name ____________________________________________________ Date _______________

Finance: The Bottom Line…
How much does it cost you to make your product?  How much money do you want to make?  How much money will you have to charge in order to make a profit?  These are some of the major questions you must think about in order to successfully build your business.  Without a Finance Department, the success of your company would be sitting on a decrepit bridge awaiting a fatal fall at the next moment.  To avoid this disaster scenario, you and your business partner(s) will begin establishing your Finance Department today!

The Finance Department of a business must be involved in all aspects of the company: development, production, and marketing of the product.  Finance experts must know:

1. What it will cost to develop the product.

2. What it will cost to produce the product.

3. Whether the product can be sold at a reasonable profit.

Competition in the market is a major factor that must be figured into the profitability calculation!  It has a direct affect on the price the target market is willing to pay and the sales volume for the company’s product.  Every company depends on the profitable sale of its products to stay in business.  Therefore, if the product cannot be designed and produced within a certain cost, then the company should not pursue the project!

So now it is time to carefully consider the factors that are going to affect your business’s financial success (arguably the most important aspect of success).  Answer the questions below while sitting and discussing them with your business associate(s).

1. Describe in detail who your competition in the market is.  What do they have, that you don’t?  What do you have, that they don’t?

2. Now, describe in detail how your product can “corner” the market.  What will be the “niche” of your product among the competition?

3. Describe your target marketing group in detail by answering each of the following questions.

a. What age groups are you targeting (more than one is OK):  13-17, 18-22, 23-27, 28-32, 33-39, 40-49, 50-59, 60 +

b. Which age group will be purchasing your product?

c. What kind of jobs do your purchasers hold?  On the internet try to find their average annual income.

	Job/Occupation
	Average annual (yearly) income/salary

	
	

	
	

	
	

	
	

	
	


4. Where will you sell your product?  What stores will carry it?

5. Now, it is time to consider the materials you are using in your product.  Fill in the table below (or create a duplicate version using Excel/Spreadsheet and SAVE it in your “My Documents” folder) and if you are missing any information, you need to find it!  (Electronic components can be looked up by part number or type at www.digikey.com) 

	Part Name and Number
	Place of Purchase
	Cost

	
	
	Price
	With Tax 7.75%

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Name ____________________________________________________ Date _______________

COST BREAK DOWN

	Cost of Goods Sold


	DIRECT MATERIALS

	Fixed Costs
	$
	Variable Costs
	$/Unit

	
	
	
	


	DIRECT LABOR

	Fixed Costs
	$
	Variable Costs
	$/hour

	
	
	
	


	OVERHEAD

	Fixed Costs
	$
	Variable Costs
	$/Unit

	
	
	
	


	Operating Expenses


	Expense Description
	Cost
	Expense Description
	Cost

	
	
	
	


Name ____________________________________________________ Date _______________

Cost of Goods Sold (COGS)

[image: image3.wmf]
The cost of goods sold is the total cost for manufacturing of products sold during one accounting period, plus the cost of having the products delivered to the store.  To calculate this expense, you must first create budget tables for the following:

1. Direct Materials - Cost of materials directly associated with manufacturing of the product*
2. Direct Labor - Cost of labor directly associated with manufacturing of the product*
3. Overhead - All costs associated with manufacturing of the product other than direct labor and direct materials*
The sum of the costs of these three components is the cost of goods sold.


*These 3 components of COGS should be broken down further in your budget tables into the following 2 categories:

· Fixed Cost – A constant cost that is not affected by other variables, such as units sold.

· Variable Cost - A variable cost that may be affected by changes in other variables, such as units sold.


TO DO:  Create a table in Excel for your Direct Materials Budget, Direct Labor Budget and Overhead Budget using the format below.  

TABLE 2. Direct Materials Budget for Your Company Name 2004-2005

	FIXED COSTS
	Material A
	Material B
	Material C...

	Units 
	
	
	

	x Raw Material Cost/Unit
	
	
	

	= Total Cost of Raw Material
	
	
	

	VARIABLE COSTS
	Material X
	Material Y
	Material Z...

	Units 
	
	
	

	x Quantity of Raw Material/Unit
	
	
	

	= Units of Raw Material Required
	
	
	

	x Raw Material Cost/Unit
	
	
	

	= Total Cost of Raw Material
	
	
	

	TOTAL COST OF 

DIRECT MATERIALS
	


TOTAL COST OF DIRECT MATERIALS = FIXED COSTS + VARIABLE COSTS

Purpose of a Direct Materials Budget:

· Specifies quantity and cost of materials for production
· Assists management of planning cash requirements
· Assists purchasing in coordination of purchases and deliveries
Examples:
	Fixed Costs
	Variable Costs

	
	


** use “Cost Break Down” to fill out this table for your company.

	Fixed Costs
	Variable Costs

	
	


TABLE 3. Direct Labor Budget for Your Company Name 2004-2005
	FIXED COST
	Position A
	Position B
	Position C…

	Total Salary Cost
	
	
	

	VARIABLE COST
	Position X
	Position Y
	Position Z…

	Hours Per Unit
	
	
	

	x Units 
	
	
	

	= Required Labor Hours
	
	
	

	x Labor Cost Per Hour
	
	
	

	= Total Labor Costs
	
	
	

	TOTAL COST OF

DIRECT LABOR
	


TOTAL COST OF DIRECT LABOR = FIXED COSTS + VARIABLE COSTS

Purpose of a Direct Labor Budget

· Assists in planning quantity and type of workers needed

· Assists in determining cash flow requirements

· Provides a basis for unit costing by product

Examples:
	Fixed Costs
	Variable Costs

	
	


** use “Cost Break Down” to fill out this table for your company.

	Fixed Costs
	Variable Costs

	
	


TABLE 4. Overhead Budget for Your Company Name 2004-2005

	FIXED COST
	Service A
	Service B
	Service C…

	Units
	
	
	

	x Estimated Overhead Rate/Unit
	
	
	

	=Total Cost
	
	
	

	VARIABLE COST
	Service X
	Service Y
	Service Z…

	Units
	
	
	

	x Estimated Overhead Rate/Unit
	
	
	

	=Total Cost
	
	
	

	TOTAL COST OF

OVERHEAD
	
	
	


TOTAL COST OF OVERHEAD = FIXED COSTS + VARIABLE COSTS

Purpose of an Overhead Budget
· Identifies indirect cost of materials, labor and plant
· Includes services needed to move product; i.e. shipping costs
Examples:
	Fixed Costs
	Variable Costs

	
	


** use “Cost Break Down” to fill out this table for your company.

	Fixed Costs
	Variable Costs

	
	


Name ______________________________________________ Date _______________

Break-Even Analysis

In your business planning so far, have you ever asked the questions: How much do I have to sell to reach my gross profit goal? What price should I charge to cover my costs and allow for a planned amount of gross profit?  How much does my gross profit change if I increase my sales by 10%?  These are some of the questions that you can easily answer by doing a simple break-even analysis:

1. Break-even analysis:  Mathematical analysis used to determine the sales level (units sold and revenue) at which the business neither incurs a loss nor makes a profit. 
2. Break even-point: Occurs when the gross profit (or net income/loss) is equal to zero (Gross Profit = 0).
Sample Break-Even Graph:


[image: image4.wmf]
Break-Even Point Equation:

COGS = Revenue
Or…

(Variable Costs/Unit)(Units) + Fixed Costs = (Price/Unit) (Units)
TO DO:

1.  Use the tables below to graph your revenue, cost of goods sold, and fixed costs.  Include all three lines in one Excel graph titled “Break-even Analysis – Gross Profit”.
	x
	y

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	x
	y

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	x
	y

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.  What is your break-even point?

· Revenue = _______________________

· Cost of Goods Sold = _____________________

· Gross Profit = _____________________

· Units = ___________________

3.  Calculate the number of units your company would need to sell to have the following gross profit margins (show your work for your first 2 calculations):

	Gross Profit Margin (%)
	Gross

Profit ($)
	Revenue ($)
	Units

	5
	
	
	

	10
	
	
	

	15
	
	
	

	20
	
	
	

	25 
	
	
	

	30
	
	
	

	35 
	
	
	

	40
	
	
	


4.  Circle the row in the table above that corresponds to the number of units you hope to sell in the first year of your business.  

a. Does the structure of your company support you reaching this goal?  Why or why not?

b. Is your business capable of producing your desired number of units? Think about the number of hours it would require people to work in a year and remember that they only work approximately 246 days/year.

5.   Now that you have run your first break-even analysis, it is time to look for ways to increase your profit margin.  For example, you may be able increase your profit margin and still sell the same number of units to by lowering your COGS or increasing your revenue.  

· Choose three adjustments that you can make to your business plan and repeat steps 1-4 of the break-even analysis.

A) ADJUSTMENT #1:  ______________________________________________

__________________________________________________________________

1.  Use the tables below to graph your revenue, cost of goods sold and fixed costs.  
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2.  What is your break-even point?

· Revenue = _______________________

· Cost of Goods Sold = _____________________

· Gross Profit = _____________________

· Units = ___________________

3.  Calculate the number of units your company would need to sell to have the following gross profit margins:

	Gross Profit Margin (%)
	Gross

Profit ($)
	Revenue ($)
	Units

	5
	
	
	

	10
	
	
	

	15
	
	
	

	20
	
	
	

	25 
	
	
	

	30
	
	
	

	35 
	
	
	

	40
	
	
	


4.  Circle the row in the table above that corresponds to the number of units you hope to sell in the first year of your business.  

a) Does the structure of your company support you reaching this goal?  Why or why not?

b) Is your business capable of producing your desired number of units?

B) ADJUSTMENT #2:  ______________________________________________

__________________________________________________________________

1.  Use the tables below to graph your revenue, cost of goods sold and fixed costs.  
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	x
	y

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.  What is your break-even point?

· Revenue = _______________________
· Cost of Goods Sold = _____________________
· Gross Profit = _____________________
· Units = ___________________
3.  Calculate the number of units your company would need to sell to have the following gross profit margins:
	Gross Profit Margin (%)
	Gross

Profit ($)
	Revenue ($)
	Units

	5
	
	
	

	10
	
	
	

	15
	
	
	

	20
	
	
	

	25 
	
	
	

	30
	
	
	

	35 
	
	
	

	40
	
	
	


4.  Circle the row in the table above that corresponds to the number of units you hope to sell in the first year of your business.  

a) Does the structure of your company support you reaching this goal?  Why or why not?

b) Is your business capable of producing your desired number of units? 

     (HINT: Look at direct materials and direct labor in your COGS tables!)
C) ADJUSTMENT #3:  ______________________________________________

__________________________________________________________________

1.  Use the tables below to graph your revenue, cost of goods sold and fixed costs.  Include all three lines in one Excel graph titled “Break-even Analysis – Gross Profit”.
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2.  What is your break-even point?

· Revenue = _______________________
· Cost of Goods Sold = _____________________
· Gross Profit = _____________________
· Units = ___________________
3.  Calculate the number of units your company would need to sell to have the following gross profit margins:
	Gross Profit Margin (%)
	Gross

Profit ($)
	Revenue ($)
	Units

	5
	
	
	

	10
	
	
	

	15
	
	
	

	20
	
	
	

	25 
	
	
	

	30
	
	
	

	35 
	
	
	

	40
	
	
	


4.  Circle the row in the table above that corresponds to the number of units you hope to sell in the first year of your business.  

a) Does the structure of your company support you reaching this goal?  Why or why not?

b) Is your business capable of producing your desired number of units? 

     (HINT: Look at direct materials and direct labor in your COGS tables!)

5.  Review the adjustments that you made to your business plan.  How did the break-even-analysis change the way you plan to set up your business?

Name ______________________________________________ Date _______________

Income Statement

                                             [image: image5.wmf]

An income statement is a financial statement that includes a business’s gross profit and net income/loss. 

1. Gross profit - The amount of money left over when the cost of goods sold (COGS) is subtracted from revenue.  In other words it is the profit generated by sales of a product. 

2. Net Income/Loss - The amount of money left over when operating expenses are subtracted from gross profit.  This is the “true” profit of the business.

This financial statement will be the most important part of your financial plan because you will need it to reassure both the bank and the investors that your business will be profitable.

In order to calculate these projections, you must understand the difference between revenue, cost of goods sold and operating expenses.  

1. Cost of Goods Sold (COGS) – The total cost for the manufacturing of products sold during one accounting period, plus the cost of having the products delivered to the store (direct materials, direct labor and overhead).

2. Revenue – The amount of money coming into the business from sales of the product.

3. Operating Expenses – All costs associated with doing business other than manufacturing the product; not included in COGS.

In order to have more cash coming into your business than going out, you must make sure that your revenue exceeds both your cost of goods sold and operating expenses combined!

TO DO:  Use the Excel File called “Income Statement” in Student Shared ( Spilker’s Classes ( Millionaire to create your Income Statement and Operating Expenses Table.

TABLE 1. Income Statement for Your Company Name
	 
	Per Unit
	2005-2006
	2006-2007

	Number of Units Sold
	 
	 
	 

	 
	 
	 
	 

	Revenue
	 
	 
	 

	Cost of Goods Sold
	 
	 
	 

	 - Direct Materials
	 
	 
	 

	 - Direct Labor
	 
	 
	 

	 - Overhead
	 
	 
	 

	Gross Profit
	 
	 
	 

	Operating Expenses
	 
	 
	 

	Net Income/Loss
	 
	 
	 


HOW TO: 
1. In the Excel worksheet titled “Operating Expenses”

a. Fill in the salary of ALL employees who do not directly work on the product.

b. Add in any other expenses that your company will have that are considered Operating Expenses (not directly related to the manufacturing of your product). 
c. Fill in the cost of your building (it is best to divide this cost over a couple of years; at least 2 years).

d. Excel Equation: Add up the salaries and other expenses to find Operating Expenses for both 05-06 and 06-07.

2. In the “Per Unit” Column:

a. Enter the revenue (cost per unit), DM per unit, DL per unit, and OH per unit.  Get each of these values from your COGS budget tables.
b. Excel Equation: Add DM, DL, and OH, to get COGS per unit.

c. Excel Equation: Subtract COGS from Revenue to find Gross Profit per unit.

d. Excel Equation: Find the Operating Expense per unit by dividing the yearly OE by number of units sold.

e. Excel Equation: Find the Net Profit/Loss per unit by subtracting Operating Expenses from the Gross Profit.

Now fill in the columns for 2005-2006 and 2006-2007…
Bank Loan Application

PRINCIPAL BORROWER

	Last Name
	First Name

	Street Address

	City
	State
	Zip Code

	Phone Number
	Email Address


 
NEAREST LIVING RELATIVE

	Last Name
	First Name

	Phone Number
	Email Address


CO – BORROWER
	Last Name
	First Name

	Street Address

	City
	State
	Zip Code

	Phone Number
	Email Address


NEAREST LIVING RELATIVE

	Last Name
	First Name

	Phone Number
	Email Address


AMOUNT REQUESTED: $________________
Principle Borrower Signature ________________________________________ Date _______________

Co-Borrower Signature _____________________________________________ Date _______________
	For Bank Use Only

	Approved by:

Amount of Loan: $ ________________
	Not-Approved by:


Approved for use at High Tech High through 06/11/2004

High Tech High Patent and Trademark Office

Provisional Application for Patent

Inventors

Name (first and middle)
Family name


Residence (city and state)

1. 

2.

3.

Customer number

Firm or Business name

Address

Enclosed Application Parts (check all that apply)

____Description (500 words or less)


____CD’s

____Drawings





____Other (specify)

The invention was made at High Tech High with which there is an Intellectual Property Agreement in place.

____ No

____ Yes. I understand the Intellectual Property Agreement I have with HTH.

Respectfully submitted,

Signature________________________________________Date________________

Printed or typed name______________________________Telephone_____________

Name ______________________________________________ Date _______________

Initial Product Proposal

	
	Maximum

Points
	Student

Score
	Teacher

Score

	LOAN APPLICATION:  (10 points total)

	Filled out completely by all business partners.
	5
	
	

	Written legibly, in ink, and submitted wrinkle-free.
	5
	
	

	PRODUCT PROPOSAL:  (25 points total)

	One page, typed, 12 font, Times New Roman, and follows proper format (see example on DP).
	5
	
	

	Includes a company name and a product name.
	5
	
	

	Describes the product and its general purpose.
	5
	
	

	Gives a preliminary list of materials needed to build the product.
	5
	
	

	Describes who will use the product (male, female, ages) and why it will be useful to the consumer.
	5
	
	

	Includes a colored sketch drawing of the product on an 8.5 x 11 sheet of blank paper.
	5
	
	

	Resumes: (15 points total)

	Follows proper format guidelines and is professional, organized, and computer made.
	5
	
	

	Minimum of two projects with detailed description.
	5
	
	

	TOTAL POINTS:
	50
	
	


	Scoring Guide

	5 - Yes! Excellent quality.
	4 - Mostly yes! Good quality.
	3 - Somewhat.  Acceptable quality.
	2 - Somewhat.  Poor quality.
	1 - Not at all.  Very poor quality.


Teacher Comments:

Name ______________________________________________ Date _______________
Engineering Plan 1 Rubric

	
	Max

Points
	Student

Score
	Teacher 

Score

	BACKGROUND: 1-2 typed pages (25 point total)

	Includes a detailed summary of the product that addresses the following issues:

	· What is the main purpose of the product?
	5
	
	

	· How did you come up with the product idea?
	5
	
	

	· How does it compare to other products on market?
	5
	
	

	· How does it work in lay (common) terms?
	5
	
	

	· Which physics principles help explain how it works?
	5
	
	

	PARTS & ASSEMBLY: (35 points total)


	Organizes the following information about the product into a useful table:

	· Parts (list each material separately)
	5
	
	

	· Physical Description (for each part)
	5
	
	

	· Function (explain what each part does)
	5
	
	

	· Electrical Specifications (for each electrical part)
	5
	
	

	Draws the following diagrams that include clearly labeled parts:


	· Perspective diagram (front, side and top) not to scale
	10
	
	

	· Schematic diagram (electrical components only)
	5
	
	

	OVERALL PRESENTATION: (10 points total)


	Organizes document and clearly labels each section title.
	5
	
	

	Uses correct spelling and grammar throughout document.
	5
	
	

	TOTAL POINTS:
	70
	
	


SCORING:

5 = yes; 4 = mostly yes; 3 = kind of; 2 = not really; 1 = not at all

Bank President Comments:
Name ______________________________________________ Date _______________
Prototype 1 Review

	
	Max Points
	Student Score
	Teacher 

Score

	PRESENTATION:

	Clearly explain what their product is and why it will be beneficial to their customers.
	5
	
	

	Accurately describe the physics principals that explain how their prototype works.
	5
	
	

	Demonstrate that the prototype actually works or explain what specific modifications must be made to fix it.
	5
	
	

	Provide thoughtful analysis and specific examples of how the team has “worked smartly” during the design process.
	5
	
	

	Share an honest critique of how their team has not always “worked smartly” to reach their full potential.
	5
	
	

	Give specific strategies that they intend to use to optimize their success when they present the final business plan.
	5
	
	

	TOTAL POINTS:
	30
	
	


SCORING:

5 = yes; 4 = mostly yes; 3 = kind of; 2 = not really; 1 = not at all

Comments:

Name ______________________________________________ Date _______________
Prototype 2 Review

	
	Max Points
	Student Score
	Teacher 

Score

	PRESENTATION:

	Clearly explain what your product is and why it will be beneficial to your customers.
	5
	
	

	Accurately describe the physics principals that explain how your prototype works.
	5
	
	

	Demonstrate that the prototype actually works or explain what specific modifications must be made to fix it.
	5
	
	

	Provide thoughtful analysis and specific examples of how the team has “worked smartly” during the design process.
	5
	
	

	Share an honest critique of how their team has not always “worked smartly” to reach full potential.
	5
	
	

	Give specific strategies that you intend to use to optimize your success when you present the final business plan.
	5
	
	

	TOTAL POINTS:
	30
	
	


SCORING:

5 = yes; 4 = mostly yes; 3 = kind of; 2 = not really; 1 = not at all

Comments:

Name ______________________________________________ Date _______________
Final Engineering Plan

	
	Max

Pts
	Student

Score
	Teacher 

Score

	BACKGROUND: 2-3 typed pages (25 point total)


	Includes a detailed summary that addresses the following issues (min. 1 paragraph each):

	· What is the main purpose of the product?
	5
	
	

	· How did you come up with the product idea?
	5
	
	

	· How does it compare to other products on the market?
	5
	
	

	· How does it work in lay terms?
	5
	
	

	· Which physics principles help explain how it works?
	5
	
	

	PARTS & ASSEMBLY: (65 points total)

	Organizes the following information about each part into a useful table:

	· Name & Number (specific to your assembly)
	5
	
	

	· Description
	5
	
	

	· Function
	5
	
	

	· Electrical Specifications (resistance, power consumption, maximum voltage, maximum current consumption, etc.)
	5
	
	

	· Weight or Size
	5
	
	

	· Price
	5
	
	

	Draws the following diagrams that include clearly labeled part numbers:

	· Perspective diagrams to scale (front, side and top)
	10
	
	

	· Pictorial diagrams to scale (horizontal/vertical cross section)
	10
	
	

	· Schematic diagram of circuits (electrical components only)
	5
	
	

	Includes detailed assembly instructions that use the following format:

	· Numbered, step-by-step instructions
	5
	
	

	· Present tense, command form
	5
	
	

	SPECIFICATIONS: (20 points total)

	Shows all steps needed to calculate the following electrical specifications:

	· Voltage (volts)
	5
	
	

	· Equivalent resistance (ohms)
	5
	
	

	· Current (amperes)
	5
	
	

	· Power (watts)
	5
	
	

	OVERALL PRESENTATION: (10 points total)

	Organizes document and clearly labels each section title.
	5
	
	

	Uses correct spelling and grammar throughout document.
	5
	
	

	TOTAL POINTS:
	120
	
	


SCORING:

5 = yes; 4 = mostly yes; 3 = kind of; 2 = not really; 1 = not at all

Information that you would like to share before your Engineering Plan is reviewed:

Bank President Comments:
Name ______________________________________________ Date _______________
Prototype 3 Review
	
	Max Points
	Student Score
	Teacher 

Score

	PRESENTATION:

	Clearly explain what your product is and why it will be beneficial to your customers.
	5
	
	

	Give a step-by-step description of how your product works using electricity principles in your explanation. 
	5
	
	

	Show that all parts necessary to make the prototype have been purchased and that you have all price information.
	5
	
	

	Explain what specific modifications have been made since the previous week’s prototype review.
	5
	
	

	Demonstrate that the prototype actually works or explain what specific modifications must be made to fix it.
	5
	
	

	Provide thoughtful analysis and specific examples of how the team has “worked smartly” during the design process.
	5
	
	

	Share an honest critique of how their team has not always “worked smartly” to reach full potential.
	5
	
	

	TOTAL POINTS:
	35
	
	


SCORING:

5 = yes; 4 = mostly yes; 3 = kind of; 2 = not really; 1 = not at all

Comments:

Name ______________________________________________ Date _______________
Financial Plan

	
	Maximum

Points
	Student

Score
	Teacher 

Score

	BACKGROUND (15 points total)

	Includes a detailed summary of the financial plan that addresses the issues below.  Format should be double spaced, 12 font, with the title “BACKGROUND” at the top-center of the page.

	· Projected financial needs and use of proceeds.
	5
	
	

	· Explain how your company organization supports the production of the number of units that must be sold.
	5
	
	

	COST OF GOODS SOLD (30 points total)

	Includes a title page “COST OF GOODS SOLD” at the center of the page with a 2-5 sentence, written summary that:

	· Defines what COGS is and describes the decisions you made that affected COGS directly.
	5
	
	

	Organizes the following information about each COG into an accurate useful budget table:

	· Summary
	5
	
	

	· Direct Materials (DM)
	5
	
	

	· Direct Labor (DL)
	5
	
	

	· Overhead (OH)
	5
	
	

	Uses COGS template and titles each table & column heading appropriately.
	5
	
	

	INCOME STATEMENT (20 points total)

	Includes a title page “INCOME STATEMENT” at the center of the page with a 2-5 sentence, written summary that:

	· Explains what an income statement is and describes the “bottom line” for the company.
	5
	
	

	Organizes the following information into a useful table:

	· Revenue, COGS, GP, operating expenses, and net income/loss.
	5
	
	

	· Includes a 2-yr projection w/GPM and units sold included.
	5
	
	

	Titles the table and column headings appropriately.
	5
	
	

	BREAK-EVEN ANALYSIS (25 points total)

	Includes a title page “BREAK-EVEN ANALYSIS” at the center of the page with a 2-5 sentence, written summary that:

	· Explains what a break-even analysis is and how number of units sold and price of product was chosen.
	5
	
	

	Includes each of the following in a graph that is printed on a separate page:

	· Accurate linear plots of revenue, cost of goods sold, and fixed costs.
	5
	
	

	· Uses y=mx+b to find the equation of each line on the graph.
	5
	
	

	· Determines the break-even point (revenue, COGS, and units).
	5
	
	

	Titles graph, labels axes, and includes a useful key.
	5
	
	


	GROSS PROFIT MARGIN (20 points total) 

	Includes a title page “GROSS PROFIT MARGIN” at the center of the page with a 2-5 sentence, written summary that:

	· Explains what GPM is and financial decisions that were made that affected your profitability.
	5
	
	

	Includes all of the following in an accurate and useful graph/table:

	Organizes GPM, GP, revenue and units into a useful table. 
	5
	
	

	Graphs the curve of gross profit margin vs. units.
	5
	
	

	Titles table/graph and labels column headings/axes correctly.
	5
	
	

	Total Points:
	105
	
	


SCORING:

5 points = yes; 4 points = mostly yes; 3 points = kind of; 2 points = not really; 1 point = not at all

Comments:

Name ______________________________________________ Date _______________
Prototype Demo

	
	Max

Pts
	Score

	Each of the following components should take 30 – 60 seconds:


	Describe your company and your product by giving company name, each partner’s name, product name, and a brief explanation of how the product is beneficial to target market.
	5
	

	Describe your product using common terms (as if you were explaining what it does to a young child).
	5
	

	Describe how your product uses electricity in order to work, giving a step-by-step explanation of the electrical principles.
	5
	

	Demonstrate that the product works.


	5
	

	Presentation Skills:

	Each member of the team actively participates in the presentation to the class by leading at least one of the above.
	5
	

	The team is prepared, is comfortable speaking in front of the class, uses a professional tone, and makes eye contact.
	5
	

	TOTAL POINTS:
	30
	


SCORING:

5 = yes; 4 = mostly yes; 3 = kind of; 2 = not really; 1 = not at all


Name ______________________________________________ Date _______________
Pitch Rubric

Points

9-10 – EXCELLENT! You have exceeded expectations.

5-8– ADEQUATE. You have met the requirement.

0-4 – NEEDS IMPROVEMENT.  Your work is below standard.

	
	E
	A
	N

	Engineering Plan

	Explanation of physics principals*
	
	
	

	Diagram:  Flash animation and schematic*
	
	
	

	Prototype

	Demonstration*
	
	
	

	UL Label*
	
	
	

	Marketing Plan

	Description of target group demographics*
	
	
	

	Competitive analysis in market*
	
	
	

	Advertisement: print ad, radio or T.V. commercial**
	
	
	

	Financial Plan

	Revenue model: break-even analysis, gross profit margins, statistical survey or data & assumptions**
	
	
	

	Income statement (2 yr. projection)*
	
	
	

	Use of proceeds*
	
	
	

	Presentation Skills

	Eye contact, clear voice, enthusiasm
	
	
	

	Organization and quality of “pitch”
	
	
	

	Total Points:


*Required

**Choose one of the options offered
Financial Manager
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Gross Profit Margin - A measurement of profitability; percentage of revenue that is applied to gross profit.





              Gross Profit Margin = Gross Profit x 100%
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