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OVERVIEW

 Introduction:

Over the last several months there has been a great deal of attention given to the current energy crisis in California.  Locally gasoline and home heating fuel prices have soared.  Our modern day world cannot survive without an adequate supply and efficient distribution of energy especially heat and electrical energy.  This unit will focus on “The World of Energy.”

CONTENT KNOWLEDGE 

Declarative 
Procedural 

 a.  Identify:  What are the sources of energy used today?
 a.  List various sources of energy used in today’s society.



b.  Identify:  What are the forms of energy in use today?
 b.  List various forms of energy used in today’s society. 

 c.  Identify:  What are some ways humans use energy?
 c.  List various ways energy is used in today’s society

 d.  What are some ways energy is converted from one form to another?
 d.  List various energy conversion devices.

 e.  Identify various positive and negative impacts associated with the production and use of energy
  e. List various positive and negative impacts associated with the production and use of energy


 f.  Students will be able to describe “Energy Conversion Devices / Systems” and become familiar with several of these devices/systems.
 f.  List various energy conversion devices and energy in vs. energy out.

ESSENTIAL QUESTIONS
1. Quality of life: Do we really need this information to survive?

2. What is the source of all energy?

3.  How important, to our modern day society, is the production and use of energy?

4. What are the impacts of the production and use of energy?

5.  How dependent is society on energy?

6. What can we do to help conserve Energy?

7. What do you think lies ahead for our energy future?

8. What is an “energy conversion device?”

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s)
(Note:  “ ** “ Identifies those standards that are addressed but not assessed. )

Math Standards: 

** Standard 1: Analysis, Inquiry, and Design 

Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.

a. Using appropriate metering devices try and calculate the efficiency of your conversion device.

b. Use mathmatical skills in the design, planning, and construction of your energy conversion device.

Standard 2: Information Systems 

Students will access, generate, process, and transfer information using appropriate technologies.

**Standard 3: Mathematics Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by applying mathematics in real-world settings, and by solving problems through the integrated study of number systems, geometry, algebra, data analysis, probability, and trigonometry.

a. Operate your energy conversion device under varying conditions and monitor and record results.

b. Enter your results on a spread sheet for analysis

Science Standards: 

 Standard 4: Science Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science.

a. Identify the scientific principles such as torque, friction, power, etc. as they apply to your energy conversion device.

b. Try and predict the impacts of your device on the environment and society.

c. Compare your device with other devices found in history.

Technology Standards:

Standard 5: Technology Students will apply technological knowledge and skills to design, construct, use and evaluate products and systems to satisfy human and environmental needs.

a. Using appropriate materials and design construct an energy conversion device.

b. Try and determine any environmental impacts your device would produce if build in a real life operating system.

c. Identify and list the various systems associated with your device.

Standard 6: Interconnectedness: Common Themes Students will understand the relationships and common themes that connect mathematics, science, and technology and apply the themes to these and other areas of learning.

a. Upon completion of the energy conversion device identify the scienticic principles that govern and limit its operation.

b. Measure the energy in vs. energy out and determine efficiencies.

c. Determine the role of friction within your device.

Standard 7: Interdisciplinary Problem Solving Students will apply the knowledge and thinking skills of mathematics, science, and technology to address real-life problems and make informed decisions.

a. Analyze your device to determine whether or not it would be practical if constructed in a full scale functioning unit.

b. Research other ways energies are converted from one form to another.

c. Brain storm new alternative ways to convert, use, and conserve energy.

Social Studies Standards:

Standard 1: History of the United States and New York Students will use a variety of intellectual skills to demonstrate their understanding of major ideas, eras, themes, developments, and turning points in the history of the United States and New York.

a. Explore the history of the use of energy?

b. Explore the history of how energy production and distribution has affected the development of society and effected the environment.

English Standards:
Standard 1: Language for Information and Understanding Students will listen, speak, read, and write for information and understanding. As listeners and readers, students will collect data, facts, and ideas; discover relationships, concepts, and generalizations; and use knowledge generated from oral, written, and electronically produced texts. As speakers and writers, they will use oral and written language that follows the accepted conventions of the English language to acquire, interpret, apply, and transmit information.

a.  Do an oral presentation to your class using a minimum of three presentation media.

INITIATING ACTIVITY

 Have students begin by looking through publications to find an article that deals with the topic of energy.  Have students share with the class the article and discuss its relevance to the topic of “Energy.”  Then on slips of paper write down various forms of energy, place them in a hat and have students draw two.  These will be the two types of energy they will use in their energy conversion activities.

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.
During this entire unit students should maintain a log / notebook that records progress and failures.  This log will be turned in at the end and graded along with the final product.  This unit is designed to be a seven to ten-week unit.

1. Define energy and power.

2. (2-3 days)  Introduce the energy unit with a brief historical summary.  Pose questions about the use of energy technology in a modern day society.

3. (3 to 5 days) Identify and list all of the various forms and sources of energy as we know them today. Identify and list how energy is used in today’s modern world.

4. Sources of Energy Learning Experience.  (See Attachment)

5. Forms of Energy Learning Experience.  (Being Published)

6. Discuss some of the negative and positive impacts associated with the use of energy.

7. Assign each student a partner.  Place the names of various forms of energy in a box and have each team draw two.  Tell the teams to begin thinking how they would design a device that will convert one of these forms of energy to the other form.  

8. Review the problem solving process and begin.

9. Take students on a field trip to a nearby energy conversion facility.

10. Have students identify several energy conversion systems within their school.  Describe how each one works and what its primary function is.

11. Have students identify and list the various parts of one of the school’s energy conversion systems.

12. Have students perform the same activity as above at home.

13.  (8-10 days)  Students construct energy conversion device.

14. (3-5 days) Students test, evaluate and modify energy conversion device.

15. Students do demonstration and presentation to class.

16. Have students do a self-evaluation and present it to the instructor with project and write-up.

CULMINATING PERFORMANCE 
Include rubric(s)
1.  Do an oral presentation for the class on energy conversion device you choose for your project.  Include in your presentation three or more of the following: (Others may be used)

1. Audio Information

2. Video information

3. Pictorial information 

4. Factual written information

5. Photographs

6. Graphic information

7. A working model

2.  Submit a comprehensive written report of your findings. Include in your report three or more of the following:  (Others may be used)

1. Pictorial information 

2. Factual written information

3. Photographs

4. Graphic information

3. Present for grading a completed, functioning, energy conversion device and a self-evaluation with project summary.

Oral Presentation Rubric

Taken from Title III

Constructing a Holistic Scoring Tool

Evaluation Criteria
4 Points
3 Points
2 Points
1 Point

Speaking  

(Overall evaluation)
Presentation is organized and planning is evident; Visuals are neat, meaningful, appropriate, and used effectively. Speech is coherent and generally free of grammatical errors and delivery is smooth and polished
Limited errors in organization, visuals, and grammar; meaning is communicated; though there are some errors. 
Numerous errors in organization and grammar.  Visuals do not appear carefully created and are implemented inappropriately;
Errors in grammar, delivery and delivery are so numerous that meaning is sacrificed; presentation is disjointed and incoherent.

Visual Aids
Visual Aids are of high quality and used appropriately and effectively
Visual Aids are of good quality and used appropriately and effectively
Visual Aids are of fair quality and used appropriately and effectively some of the time
Visual Aids are of poor quality and used appropriately and effectively very little

Organization
Presentation is highly organized and shows a high level of preparation.  Is coherent and follows a logical order
Presentation is organized and shows a good level of preparation.  Is coherent and follows a logical order
Presentation is not well organized and shows a low level of preparation.  It is not coherent and does not follow a logical order.
Presentation is poorly organized and very little to no preparation.  It is incoherent and follows no logical order

Written Report

Taken from Title III

Constructing a Holistic Scoring Tool

Evaluation Criteria
4 Points
3 Points
2 Points
1 Point

Overall Evaluation
Report is comprehensive and shows the maintaining of daily records; good use of visual aids, grammar and organization are of high quality 
Report is comprehensive and shows the maintaining of daily records; good use of visual aids, grammar and organization are of good quality
Report is incomplete and shows little maintaining of daily records; some use of visual aids, grammar and organization are of low quality
Report is incomplete and shows little to no maintaining of daily records; no use of visual aids, grammar and organization are of low quality

Visual Aids
Report has at least three types of visual aids and shows excellent use of these visual aids
Report has at least two types of visual aids and shows good use of these visual aids
Report has at least 1 type of visual aid and shows little use of this visual aid
Report is type written only.  Has no visual aids.

Grammar 
Report uses appropriate grammar.  It is easy to understand. Thoughts and observations are stated clearly.
Report uses appropriate grammar, however there are some mistakes.  Generally it is easy to understand. Thoughts and observations are stated clearly for the most part.
Report grammar is poor.  Language is such that it is difficult to follow and comprehend.
Report uses inappropriate grammar.  Text is fragmented and difficult to understand.

Organization
Report is highly organized. Layout is logical and follows a logical sequence.
.  Layout is somewhat fragmented and follows a somewhat logical sequence.
Layout is very fragmented and follows an illogical sequence.
.  Layout is extremely fragmented and report follows no logical sequence.

Project Evaluation Rubric

Evaluation Criteria
4 Points
3 Points
2 Points
1 Point

Project Overall Quality
Quality of project shows good planning and care taken it its construction.  
Quality of project shows some planning and some care taken it its construction.
Quality of project shows very little planning and little care taken it its construction.
Quality of project shows very poor planning and very poor care taken it its construction.

Use of Resources
Product shows good choices of materials and tools.  Function is reliable and consistent.
Product shows fair choices of materials and tools.  Function is somewhat reliable and somewhat consistent.
Product shows poor choices of materials and tools.  Function is somewhat not reliable or consistent.
Product shows very poor choices of materials and tools.  Function is not reliable or consistent.







PRE-REQUISITE SKILLS
1.  Knowledge of the use of basic hand tools.

2.  Knowledge of the use of a word processing program.

3. Knowledge of the use of the Internet.

4. Problem solving and creative thinking skills.

5. Basic understanding of the 7 resources of technology.

6. Basic understanding of the “Problem Solving Process”

 UNIT SCHEDULE/TIME PLAN

 The unit should last from 3 to 5 weeks depending on the number of activities the instructor wishes to incorporate. Field trips to nearby energy conversion sites would be desirable.  

 TECHNOLOGY USE
1. Using the Internet to research.

2. Use computer; word processing, to prepare presentation and written report.

3. Use of basic hand tools.

4. Digital Camera (Optional)

5. Video Camera (Optional)

6. Use computer spreadsheet to prepare graphs and record numerical data.

7. Use existing structures and their energy systems as models to observe and critique.

.

 

