MT. DIABLO UNIFIED SCHOOL DISTRICT
COURSE OF STUDY

COURSE TITLE: Project Lead the Way (PLTW) Energy & the Environment			
COURSE NUMBER:  7714		
[bookmark: _GoBack]CBEDS NUMBER:	5577		
DEPARTMENT: Elective				
LENGTH OF COURSE: 1 Semester		
CREDITS PER SEMESTER: 5	
GRADE LEVEL(S):	6 – 8 		
REQUIRED OR ELECTIVE: Elective

PREREQUISITES:	
Required - None
Recommended – “D” or better in English and Math		

BOARD OF EDUCATION ADOPTION: 

COURSE DESCRIPTION:  Students investigate the importance of energy in our lives and the impact that using energy has on the environment.  They design and model alternative energy sources and participate in energy fairs to demonstrate energy concepts and innovative ideas.  Students evaluate ways to reduce energy consumption through energy efficiency and waste management techniques. 

COURSE PURPOSE:  The goal of PLTW Energy and the Environment is to offer Science, Technology, Engineering, and Math (STEM) basics to prepare students for enrollment in high school courses and encourage their consideration of careers in STEM fields.

COURSE OUTLINE: 
Unit 3.1 Investigating Energy
Understandings
1. Two types of energy exist: potential (stored energy) and kinetic (energy in motion).
2. Energy sources can be renewable, exhaustible, or inexhaustible. There are advantages and disadvantages to each.
3. The six main forms of energy include solar or light radiation, thermal, electrical, mechanical, chemical, and nuclear.
4. Energy efficiency and conservation are necessary in order to minimize pollution, improve business/economy, reduce dependence on foreign sources, and reduce our carbon footprint to create a sustainable world.
5. Energy can be transferred, or moved, from one object to another.
6. Energy can be transformed, or changed, from one form to another.
7. The second law of thermodynamics states that not all energy is 100 percent efficient when it is converted from one form to another.
8. Work is measured in Joules and is defined as force acting over a distance. Power is measured in Watts and is defined by how fast work is done.
9. Engineers, designers, and engineering technologists are high demand for the development of future technology to meet societal needs and wants.
 Knowledge and Skills
It is expected that students will:
· Describe the differences between, and the advantages and disadvantages of exhaustible, inexhaustible, renewable, and non-renewable energy sources.
· Describe the six main forms of energy; including solar or light radiation, thermal, electrical, mechanical, chemical, and nuclear.
· Differentiate between potential and kinetic energy.
· Identify global energy uses and explain trends toward future demands.
· Demonstrate ways to increase the efficiency of energy used in homes and at school.
· Calculate financial savings and explain effects of our carbon footprint as a result of using energy efficiently.
· Use the design process to design, model, and test a wind turbine for efficiency.
· Calculate power and work by measuring force, distance, and time using the wind turbine model.
· Describe the roles and responsibilities of STEM professionals for high demand technological careers. 
Essential Questions
1. What is energy?
2. Why do we need energy?
3. Why is it important for engineers to know and understand the various forms of energy?
4. What is the law of conservation?
5. What is the difference between energy and power and how are they measured?
6. If energy cannot be created or destroyed, why are we concerned about running out of energy?
7. What would be the benefits if humans used more renewable and inexhaustible forms of energy?
8. How much difference does replacing a regular light bulb with an energy saving bulb really make?
Unit 3.2 Sustainable Energy
Understandings
1.  There are events and issues that challenge us to use energy wisely and to develop alternate forms of energy, including economic and population growth, natural disasters, and conflicts with countries that provide the United States with oil.
2. Fossil fuel use and greenhouse gas emissions can be reduced by using innovative means to implement renewable and inexhaustible energy sources.
3. Energy sources can be used to produce electricity and hydrogen, energy carriers that provide the greatest diversity and lowest impact on the environment.
4. Decisions regarding the implementation of alternative energy sources involve the weighing of tradeoffs between predicted positive and negative effects on the environment and financial burden.
5. Careers in sustainable engineering will be created because our planet needs environmentally sustainable solutions to support population growth and preserve our limited natural resources.
Knowledge and Skills
It is expected that students will:
· Graph data that represents energy consumption, energy imports, and energy production.
· Recognize that alternative energies are not always available in every location.
· Recognize that the solution to our energy needs now and in the future will include conservation and wise use of resources as well as a wide variety of sources.
· Describe the roles and responsibilities of STEM careers that help solve environmental problems.
· Identify alternative forms of energy, explain why they are alternative, and identify the advantages and disadvantages of each.
· Identify challenges in transferring alternative energies from where they are produced to where they are consumed.
· Research an alternative energy solution used for a specific purpose that will reduce the nation’s dependency on fossil fuels. 
Essential Questions
1. How do power plants make electricity?
2. Which type of renewable energy is currently most relied on in the United States?
3. How do cars run on cow manure?
4. What is the difference between alternative energy sources and renewable energy sources?
5. What factors are challenging governments to meet energy needs in the future?
6. What is a smart grid and how will it affect our lives in the future?

Unit 3.3 Making an Impact
Understandings
1. Water plays a critical role in our daily lives; it should be used wisely and users should be conscientious about conserving water.
2. Environmental engineering focuses on developing a sustainable future, preventing pollution, and assessing the environmental impact of integrated waste management systems.
3. The seven steps of integrated waste management include reduce, reuse, recycle, compost, incineration that creates usable energy, landfills, and incineration with no usable energy created.
4. Engineers must consider a product’s life cycle when designing because every product has an impact on the environment.
5. Every individual impacts the environment through the choices they make in energy consumption and garbage disposal.
6. Using energy efficiently will reduce the need for new power plants and utility infrastructure and will reduce the need to burn fossil fuels to produce energy, thereby reducing greenhouse gas emissions that contribute to climate change.
7. Heat transfer occurs through conduction, convection, and radiation.
Knowledge and Skills
It is expected that students will:
· Calculate daily water consumption for a building such as a home or school and recommend water conservation strategies.
· Identify ways that individuals can reduce the effect on the environment through their energy choices and garbage disposal.
· Identify how STEM professionals are involved in integrated waste management and other environmental careers.
· Understand the difference between energy conservation and energy efficiency and be able to calculate both.
· Differentiate between conduction, convection, and radiation as forms of energy transfer.
· Compare the temperature of different materials to determine which are better at preventing heat transfer.
· Design an experiment to investigate the prevention of heat transfer.
· Evaluate a design to reduce heat transfer by weighing the amount of ice remaining; propose improvements for the design.
Essential Questions
1. How much water does an average household consume in a day?
2. How does an individual person make an impact on the environment?
3. How much of our trash can be discarded in a more environmentally friendly way?
4. What impact does climate change have on us and how can you and your family reduce the amount of energy that you consume?
5. Where do you take items such as tires, ink cartridges, or electronics to be recycled?

**For the most current standards alignments, go to: alignment.pltw.org

KEY ASSIGNMENTS:  
Unit 3.1 Investigating Energy
Activity 1.1.5 Engineering Careers
In this activity, students will investigate an engineering career of their choice a produce a presentation, poster, or brochure on what they learned.
Activity 3.1.1 Energy Comes In Many Forms 
	In this activity students will explore the energy sources that they use every day and the form of each energy source.
Activity 3.1.2 Energy Crossroads
In this activity students will watch the video Energy Crossroads, which will expose them to information about our current energy consumption and their damaging effects on our environment and the economy.
Activity 3.1.3 Using Energy Efficiently
In this activity students will explore ways that they can use energy sources more efficiently by using a Kill-A-Watt™ Power Meter to measure how many watts of energy is being used by different appliances or tools that are available.
 Activity 3.1.4_A Wind with Miller 
In this activity students will learn how wind energy is generated and how a wind turbine works using the website Wind with Miller.
Activity 3.1.4 Measuring Energy
In this activity students are working for Wind Power Designs, an engineering design firm that works with wind energy. The city wants to use wind power instead of coal to make energy because they are worried about air pollution. The city has hired them to design an efficient wind turbine. The firm (our class) has been split into several engineering teams (student groups). Each engineering team will design and test a slightly different design so that the firm can present the most efficient design to the city. Students will calculate power and work by measuring force, distance, and time for the team-built wind turbine.
Unit 3.2 Sustainable Energy
Activity 3.2.1 Why Concerned
 In this activity students will graph the past, present, and predicted future use of our energy sources. 
Activity 3.2.2 Energy Expo 
In this project the teacher will divide the class into teams. Each team will research one type of renewable energy. Each team will design, build, and test a model that uses the assigned form of renewable energy. The last day of this project will be an Energy Expo where each team can teach the rest of the students in the class and possibly other students or adults about your renewable resource.
Activity 3.2.3 Energy for Our Future 
In this project each team has been challenged to determine what forms of alternative energy will help reduce the nation’s dependency on fossil fuels. The first step will be to choose which specific dependency on fossil fuels each team will research and attempt to solve.
Unit 3.3 Making an Impact
Activity 3.3.1 Water Audit  
In this activity students will determine their average daily water use and find ways to reduce their usage.
Activity 3.3.2 Product Life Cycle  
In this activity students will create a poster that demonstrates the life cycle of a product of their choice
Activity 3.3.3 I Made A Difference 
There are a total of 7 steps of integrated waste management. The 7 steps include (in order): reduce, reuse, recycle, compost, incinerate with energy as a result, utilize landfills, and incinerate with no energy. In this activity students will learn more about how engineers help reduce environmental waste and improve the environment. 
Activity 3.3.4 Recycle City 
Students become Dumptown's new City Manager in a computer simulation, where Dumptown is at its worst — it is littered, polluted, and nothing is being recycled or reused. In the new position, they can start programs that encourage Dumptown's citizens and businesses to recycle and reduce waste. There are 10 programs to implement. Oh, and because the people of Dumptown are paying for these programs, we've given students a way to keep track of how much money they’re spending on the city’s behalf. Then roll up your sleeves and get to work turning Dumptown into Recycle City!
Activity 3.3.6 Heat Transfer 
In this activity students will watch several demonstrations performed by teacher and then they will summarize what they learn about heat transfer.
Activity 3.3.7 Penguin Dwellings
In this project each engineering team will test available building materials and then design and build a dwelling that will keep a penguin-shaped ice cube from melting. Some of the materials will be better than others at preventing different kinds of heat transfer. When each team builds the dwelling, they will be given a budget to work with, so they will have to decide which materials are worth purchasing.

INSTRUCTIONAL METHODS and/or STRATEGIES: 
· Project Based Learning
· Direct Instruction
· Collaborative Grouping
· Self-Directed Activities
· Technology enriched assignments and research
· Individual and Group Presentations
· Hands-on learning

ASSESSMENTS INCLUDING METHODS and/or TOOLS
· Observations
· Rubrics
· Project Completion and Evaluation
· Participation
· Diagnostic Interviews
· Notebook Evaluation
· Writing Review
· Evaluation of Constructed Responses

  INSTRUCTIONAL MATERIALS:
PLTW courses integrate equipment, technology, and supplies into the curriculum to give students hands-on experiences and opportunities to apply what they learn in a meaningful way. Students have access to equipment and software employed by industry, so that they can see the real-world implications of what they learn. To assist schools with ordering equipment and supplies, PLTW created a Purchasing Manual for each program, which includes instructions and Program Inventory and Supplier Workbooks. This Manual helps schools with the process of procuring equipment, software, and other materials for PLTW courses.

Excel document with list of materials, “Gateway Inventory Workbook” found at: 
https://www.pltw.org/get-involved/register-pltw/program-support/equipment-and-supplies
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