Enhanced CT Programs
Challenging CT Project Descriptions

Diners, Drive-ins, and Diabetes

Critical Focus Question: How can diet plans assist patients with Type II diabetes maintain a normal life?

Project Description:
Students will work in groups to explore how patients diagnosed with Type II diabetes face the constant battle of managing their nutritional intake of carbohydrates.  Specifically, students will take on the role of a nutritionist and develop a 7-day meal plan for a patient with Type II diabetes that is forced to purchase all meals and snacks from local restaurants and fast-food establishments. Once their diet plans are created, the groups will present them to a local hospital dietician and student interns in dietetics. 

You are a registered dietician hired by a local businessman who suffers from Type II diabetes.  You are faced with developing a 7-day menu plan which follows the American Dietetics Association (ADA) recommendations for a healthy diabetic lifestyle and your client’s specified daily calorie limit.  Your client plans to eat breakfast, lunch, dinner, and one snack each day and has budgeted $40.00 each day for food. Unfortunately, the hotel he has booked does not have a kitchen and all meals will be purchased from local fast-food chains and/or full-service restaurants.  In addition, the client is concerned with variety and has asked for a plan that incorporates a wide selection of foods. Specifically, he has requested a different entrée for each meal and prefers that side items are repeated only twice during the week.    

Students must research the following items: recommended diet for a Type II diabetic, the number of calories/gram that carbohydrates, proteins, and fats deliver to the body, restaurant menus from the city their client is visiting, and the nutrition facts for the foods they are considering in their plan. After researching, students will design their 7-day meal plan following the project guidelines. Students will use nutrition facts for their food choices and evaluate each day’s menu to ensure that it meets the recommended dietary guidelines for a diabetic diet, stays within the given number of calories allowed per day, and does not exceed their daily food budget.  

If students find that a daily menu does not meet the project guidelines, they must choose different food items and rework the menu. You will present their menu plans to a local hospital dietician and her student interns for approval and feedback. 



Blowing in the Wind 

Essential Question:  Is the answer really blowing in the wind?

Project Description:  You are a wind turbine technician and you are faced with working with a design team of wind turbine technicians to research, design, build and test a working wind turbine from a ceiling fan rotor (CWFT: ceiling fan wind turbine) that will charge a battery array and help to reduce the operating cost  of a greenhouse.  Your team will need to research the various designs for wind turbines and build the most effective, as well as, least expensive wind turbine possible from a ceiling fan. 

Each member of the team must maintain a professional log of daily activity and each team will be responsible for a presentation of the procedures they followed in designing and building and subsequently testing their wind turbine. The team must describe the algebraic formulas and show calculations used to measure the success of their wind turbine in power production during testing.  An inventory of parts used and accurate costs must be submitted in the form of a bid proposal that serves as a final analysis cost estimate of production for their wind turbine.  

Cereal Box Product Branding

Essential Question:  What role does design play in the successful branding of a cereal product?

Project Description:  You are a graphic designer working for an advertising agency. 
You are faced with the complete branding of a cereal company. You have been asked to create images for the corporate logo, the name and logo of the kid’s cereal itself, a mascot/character to promote the cereal, the box/container the cereal will be sold in, and the product magazine advertisement. You must research existing past and present kid’s cereals and develop a corporate logo, product logo, mascot/character figure design, product box/container for the cereal, and the product magazine advertisement to publicize the product. 

Design a survey based on a general design rubric that will allow other design students from outside the class to critique the students work/project. The survey must show the students work that is being evaluated. Collect, analyze and chart the basic cost of the product based on the time spent on development and printing cost of the cereal box, logo designs, and advertising.
After the design is complete the students will be evaluated by their graphic design peers in neighboring counties from a survey developed from a standard design rubric. In addition the students will present a pitch/proposal based on the research and design solution they have developed to sell their cereal.

[bookmark: _GoBack]Design Process:  Life Cycle

1. Define Requirements- Brief/Brainstorming/Researching Information 
2. Design- Thumbnails and Roughs 
3. Build/Refine- Comprehensive/Cereal Box Mock-Up 
4. Test- Research/Survey Creation 
5. Implement- Branding Presentation and Survey Evaluation 
6. Evolution- Critique/Writing (past, present, and future) reflection

Hovercraft

Critical Focus Question: Why or why not?  Can a hovercraft become a smart logistical choice (financially) to transport between two companies across Lake Michigan?

Project Description:
You are a team of design engineers working for an independent logistics company that works directly with Kohler and Whirlpool on their transportation needs. Your team is faced with the challenge to determine if it is more economical to produce a new mode of transportation to transport goods between the Kohler and Whirlpool Corporations.
Your team must use the 7-Step engineering process to create a hovercraft prototype and create documentation to determine whether your new mode of transportation is a financial possibility through the following:
1. A schedule for the prototype process
2. A prototype that meets all of the constraints according to the handout
3. Testing Data – Calculations, Schematics, Drawings
4. Financial Data – Bill of Material, Invoicing
Your team must research the current use of logistics through the transportation of goods between the two cities on the map and the use of hovercrafts and their use today.  You must document the current modes and document the best modes with referenced support.
Your team will develop a prototype and test to determine the most efficient use of given materials. You will need to prepare an oral presentation with your team to share your findings and your prototype.
Pick Your Poison

Project’s Critical Focus Question: Why is it necessary to determine the customer’s needs and understand the life cycles of a pest prior to providing recommended pesticide plan of action to address a pesticide plan to reduce or eradicate pests in a agriculture setting?

Project Description: You are a commercial pesticide applicator with ZapEm Pesticide Control. You have been presented with a long time customer, Mr. Atkins, having a problem with aphids on his eggplant and artichoke crops. Mr. Atkins does not wish to use any chemicals if that is possible, especially since customers want all natural food and food that is free of chemicals. You have two tasks that must be completed. The first task is to come up with a solution or treatment option for the aphids. The second task is to present the information you find along with your solution to allow for approval before treatment. 
You will need to refresh your memory on the phases of Integrated Pest Management. First you will investigate the problem, conduct research on your findings (plant/pest), analyze the information and create an IPM plan. After this you need to research the crops and write a care plan for them. Using the information found in your research and the care plan, you are to design and conduct an experiment using these pests on the same crops used in the field. After our experiment has been completed and results have been examined, you will create a treatment plan for Mr. Atkins. 
Your project will begin with going into the field and scouting to collect and analyze samples of plants and aphids. You will record information in a notebook; you will record the amount of aphids you find on the plants in a specified area. Remember to record the time of day, movement of aphids, if any, and the colors of the insects, along with the weather and conditions of the plants. You should keep a log of all this information and hand it in at the end of the project.
Once you have analyzed the problem you will then research aphids, their life cycles, what they eat and what is used to control them. Then you will research beneficial plants and insects that may help control aphids. Research on the plants, Eggplant and Artichoke, needs to be done to find out the optimum growing temperatures and locations, along with beneficial insects or other beneficial plants for them as well.  Once you have all of this information, you will create an IPM plan. This plan is to include the types of treatment using the different phases of IPM. 
You will then emulate the problem Mr. Atkins is seeing in his field by using an environment provided to you. You will plant the same plants and raise them and then release aphids into your environment.   Your job is to get rid of the aphids with the least amount of chemicals once they have established a nice home. Once you have found something that works for your crops you will compile the data into a presentation that will be given to a local crop grower. 
POP Goes the Criminal, Compstat and Problem Oriented Policing
Project Critical Question: How would you solve a neighborhood’s problems and defend your solutions to the chief of police, and the community itself. 

Project Description:
You are a patrol officer in a small police department serving a mainly residential community outside a moderately large city. You and your team have been assigned to solve the ongoing problem of thefts from motor vehicles overnight. This is not a major crime but it is a quality of life issue for the residents who come out, find their things gone and their cars damaged. After determining the area in which the crimes are occurring and the time they usually begin and end you will find a way to reduce the crime statistics for the community. Your resources are CrimeMapping.com, COPS guides and the internet in general. Remember you are also responsible for the budget to implement your proposal, project overtime costs, and any other costs. Once you have completed your research and have revised your proposal you will develop and present a presentation to the neighborhood watch captains explaining the strategies that will be put for in place to reduce the crime.

Steps in the process:
1) Research on crime mapping the last three months of thefts from a one mile radius around the Kratzer School, 321 Main Street.
2) Map the crimes using marks on the map, printed from CrimeMap or Google Maps.
3) Create a timeline that shows which nights, weeks, etc that have crimes and which have more than others. 
4) Decide what tactics you might use, surveillance, patrol (foot, car, plainclothes), Bait cars, neighborhood watch, etc.
5) Create a budget including length of operation.
6) Make revisions as suggested by the chief.
7) Present your project to the neighborhood watch committee
8) Create the order to the officers, (action plan) listing what you want them to do and how they will report it out, and to whom. 

Be Your Own Boss – Shark Tank
You are a career and tech student at RMCTC.  You want to start a business with the skills you have attained in your chosen career.  A local bank is offering an opportunity for a small business startup loan to one career and tech graduating senior that has created a profitable business plan that will benefit the owner, community and the bank. You must create a business and financial plan that supports and defends the viability of your business to the bank. Upon completion of the plan you must do a 2-3 minute presentation to a banker to convince them to approve a loan.  
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Skills
	Math
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	21st Century
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	Public speaking
	Rational numbers
	Analyze Ideas, Sequence
	Critical thinking

	Financial Literacy
	Interpret units
	Evaluate multiple sources
	Productivity/Accountable

	Loan App. Knowledge
	Identify data
	Comprehend information
	Teamwork

	Business Planning
	Multi-step problems
	Write informative text
	Leadership

	Market research
	
	
	

	Branding
	
	
	



“The Auto Body Experience, From Accident, 
To Repaired Vehicle Delivery”

You are a small auto body shop owner. You are faced with a 2006 Toyota truck that is hit in the left rear bedside. The customer wants it repaired with a perfect color match, and the bed side to be in pre-accident condition. The critical focus question for the project is “When a vehicle is damaged what are all the necessary steps to get the vehicle back to pre-damaged condition”. Working in a small team you will take this vehicle through the entire repair and refinish process, which includes dealing with the customer from estimate to the delivery phase. The solution to the problem of getting the vehicle back to pre-damage condition will include:
· An estimate with all necessary math calculations, using Motor computer software.
· A technical repair plan using the appropriate technology, detailing each step in the process.
· A list of the essential tools needed to complete the repair.
· Perform bodywork documenting with photos, and noting technical principles involved.
· Explain the science behind the different metal straightening techniques, and the principles behind polyester filler.
· Refinish and explain the science behind color matching techniques, and water born vs. solvent paint. A brief showing the mathematical steps for mixing paint.
· Detail and delivery.
When the estimate and work plan are completed the team will present their findings and recommendations to the Shop Manager. The Shop Manager will make recommendations to the team and they will make adjustments to their estimate and work plan. The team will prepare to meet with the customer to present the estimate, review all costs and recommendations and answer any questions the customer may have in order to make a decision about the repair.  Once approval is received the team will complete the work on the truck and deliver completed truck to customer.
The Resistance Wars
You are an electrical engineering team who works for XYZ manufacturing company.  You have been tasked with launching a new circuit board. Your team will receive a $50,000 bonus if the new circuit boards are to market on time, which is in less than one month.  
An operator from Line B in XYZ manufacturing facility complains that the circuits keep blowing in a major circuit board prototype and that the one resistor they use is starting to come in with different colors.  You notice the resistors have been on the shortage list every week for the past five days.  You are faced with improper utilization of resistors at XYZ facility and current blown circuits in a major circuit board prototype.
You must:
1. Investigate which resistors are being used and compare it to the resistor that is supposed to be used.  Conduct a brainstorming session of possible causes and effect.  Implement a sorting process with a DMM to see if the correct resort is being used.  
1. Write in your Engineering Journal the steps you went through in order to fix the process.  Document using the EDP.
1. Design and conduct an inquiry, as you predict the values using the colors of the resistor vs. the actual to determine if the resistors are defective.  Check the tolerance vs. actual and chart it.  Use the EDP in order to implement refinements as needed.
1. Collect, analyze and chart data,  to judge if the parts are effective and if effective which lot of parts came in defective so the supplier can be notified.

Once you have decided on a course of action, you will report to the Engineering and Manufacturing manager why there is a shortage of resistors and set up a quality control process and training systems for all materials specialists, quality control, operators spot checks and maintenance to prevent the problem from happening again.  
Green Household Product Innovation
You are a member of a marketing team employed by IDEO, Inc whose purpose is to develop innovative green household products. A client, Proctor & Gamble has asked IDEO to reduce the environmental impact of the average family of four. You are to research and identify a common household item and innovate it to reduce its negative environmental impact.
First your team is to research a common household product and its environmental impact for a family of four. The environmental impacts include air, water, noise, land field, and CO2 emissions. You must identify data to support your claim to redesign the household product because of its poor environmental effect.
Next you will design, build, and test a prototype of the redesigned product. You will determine if your prototype is worthwhile and uncontainable. Then you will conduct market research. In you research you will gather data to calculate the economics of one unit. Then determine the price point for your product that will give the company a 20% net profit. Your team will create a survey to gather data from potential consumers to see if they would be willing and able to purchase your product.
You will be present your design brief to support your innovative green product to your client Proctor & Gamble.
There’s No Place Like Home
You are a first time home buyer. You are faced with the decision to buy an existing home and renovate it or design your own home. You must determine which will be more cost effective. You will be presenting your findings to your significant other to make a family decision. 
You are faced with two problems. First you must research and find a home for sale in your area with a minimum of 3 bedrooms and two bathrooms. The second problem you face is researching and finding property for sale in your area and designing your own home that must have a minimum of 3 bedrooms and two baths.
For an existing house you must determine what renovations you will make and the costs of the renovation. Then you must calculate the cost per square foot of the house. 
In the new home you must design your own home using floorplanner.com or himestylr.com. You must calculate the cost of building the home, plus the purchase of the land to calculate the cost per square foot of the home. 
You will need to create a layout of each home with square footage calculation for each room. Finally, you will develop a presentation for your significant other that includes the designs of the homes, cost comparisons and you final recommendation for purchase.
The Greatest Classroom on Earth!
You are a newly hired preschool teacher at the local elementary school. The school year starts in one month and your school has just added your class to the district. They have told you that you are to set up your classroom. You are to do this by buying supplies, equipment and materials. You are given $15,000 to do this.
You must design, create, arrange and stock a preschool classroom. You will do this so that the environment will be the best way for children to learn and behave most successfully. You will look up the costs in all classroom supply stores and, using your $15,000. You must design a preschool classroom set up by drawing a sketch and then transferring that onto the computer on http://classroom.4teachers.org/. You must research, using any sources available, how to successfully set up a classroom so that the children will learn and behave to the best of their ability. You must write up a report describing your classroom and why the set up works and present to the administration and the school board at the next school board meeting. You must predict which classroom layout will be the best setup for a classroom and research how classroom layout affects child behavior. 
You must design a preschool classroom set up by drawing a sketch and then transferring that onto the computer on http://classroom.4teachers.org/.
You are to research how to set up a classroom so it is conducive to student needs and write up a two page report on this You will be presenting this to the school board, and will you need to be able to tell them why the setup of the classroom is important and how the layout affects children’s behavior. You will also need to research different equipment and supplies that you will need for each area in the classroom. 
You are to create a hypothesis on how classroom setup and environment affects student behavior. You will then do the research to find the results on this and write about what your hypothesis was and whether it was correct or not after you have completed your research. 
You have been given $15,000 to create your classroom. You are required to supply your classroom with equipment and materials. Remember, you are on a budget, so you must calculate costs and stay within your budget.
Once you have decided on a course of action, you will Once you have decided on a course of action, you will present your classroom to the primary building administration and the school board. 
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