My School's








Name: ______________________________
Energy Report Card





Date: ____/____/____ 
Hour: ____
Introduction: 

You, your classmates, and your teacher are all energy managers in a big energy enterprise.  Your school is a big building.  It carries a big energy price tag and has a big environmental impact.  How you—and all of the other occupants of your building—use the school determines how much energy will be used within the building.  How you use energy will translate into money spent on energy (or not), natural resources used (or not), and air emissions released (or not).  The opportunity for improvements in each of these areas is always available in a big building and everyone has a part to play.

In this lesson, you will look at the energy management of your whole school building.  The centerpiece of this lesson is a professionally-led building energy tour.  This involves walking through your school building and highlighting how energy is used and can be saved.  Before you perform the energy tour, you will carefully consider how your school is actually used.  You will also develop questions you want to have answered during the tour.  Also, before the tour, you will learn how your school is billed for the energy it uses.  Understanding this is one of the keys for determining how the school should manage its energy use.  After the tour, you will report on what you have learned.

What you will undoubtedly learn is that you, your classmates, your teacher, and each of the other occupants of your building are all energy managers in a big energy enterprise.  How each person uses the building—manages energy—determines the magnitude of the building's energy cost and environmental impact.

Materials: 
Computer with Internet access




One big school building—yours

Procedure:

1.
Understand how your school pays for its energy.  It is difficult to come to grips with the energy dynamics of your building until you understand how your school pays for its energy.  Your teacher will distribute handouts that graphically show how schools (and many other buildings like them) are billed for energy.  Consult these handouts (and take notes on them) during the presentation you view, called Energy Rate Structures PowerPoint.  

2. 
Prepare for your energy tour.  Your energy tour is a less formal version of an energy audit.  Energy audits usually involve engineers and focus very specifically on cost savings over both the short term and long run.  You will prepare for your energy tour by performing internet research.  Several websites have been provided for you to review on the Wisconsin Public Service SolarWise website for this lesson.  

You will review what is normally covered on an energy audit and how an energy audit is conducted.  This will help you to visualize how your energy tour will proceed.

You will also review a website on "green building."  This will introduce you to the materials often used to construct or remodel a building with energy conservation and environmental sustainability in mind. It will also introduce you to practices used to operate a building with a view to energy savings and sustainability.

Use your research to answer your Pre-tour questions on the Building Energy Tour handout.  Between your research and what you learned about how your school pays for its energy, develop questions to ask during your energy tour.  Write them down on your Pre-tour handout as well.

3.
Preview the Building Energy Management Brief assignment you will be required to complete at the conclusion of this lesson.  Previewing it will help you view your school building critically and develop useful questions during your energy tour.  Previewing will also help you understand what you will need to know to be successful in completing your Building Energy Management Brief.

4.
Actively participate in your building energy tour.  Use what you have learned to ask useful questions and take useful notes on the Building Energy Tour Notes pages prepared for that purpose.  You will use these notes later to complete your Building Energy Management Brief. 

5.
Demonstrate what you have learned by writing a quality Building Energy Management Brief.  Your preparation and participation in the energy tour will enable you to develop your ideas.  Carefully follow the instructions on the Building Energy Management Brief handout and your teacher's directions.

Building Energy Tour   

            ______________________________        ___ / ___ / ___










       Name:




            


 Date:
Pre-tour:

1. Compare the use of your school building to other large buildings (like retail and commercial establishments, industrial buildings, apartment complexes, condominiums) that you know of.  How is energy used in your school building compared to other buildings similar in size?  Consider the amount of energy used for heating, cooling, lighting, and hot water.

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

2a. How is your building used during different times of the year? ______________________________

__________________________________________________________________________________

__________________________________________________________________________________

2b. How does this affect building energy usage? ___________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

3a. How is your building used during different days of the week? ______________________________

__________________________________________________________________________________

__________________________________________________________________________________

3b. How does this affect building energy usage? ___________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

4a. How is your building used during different hours of the day? ______________________________

__________________________________________________________________________________

__________________________________________________________________________________

4b. How does this affect building energy usage? ___________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

List questions you have thought to ask during the building energy tour below.  Spaces are available for you to write the answers later.

Question: __________________________________________________________________________

__________________________________________________________________________________

Answer: ___________________________________________________________________________

__________________________________________________________________________________

Question: __________________________________________________________________________

__________________________________________________________________________________

Answer: ___________________________________________________________________________

__________________________________________________________________________________

Question: __________________________________________________________________________

__________________________________________________________________________________

Answer: ___________________________________________________________________________

__________________________________________________________________________________

Building Energy Tour Notes:
	1. General
	 Observations
	 Issues / Questions / Suggestions

	Space 

Heating


	
	

	Ventilation


	
	

	Air 

Conditioning


	
	

	Water 

Heating


	
	


	2. Office/Lounge
	 Observations
	 Issues / Questions / Suggestions

	Lighting


	
	

	Office 

Equipment


	
	

	Vending 

Machines


	
	

	Refrigerator


	
	

	Microwave


	
	

	Coffee 

Maker


	
	


	3. Hallways
	 Observations
	 Issues / Questions / Suggestions

	Lighting/Motion 

Sensors


	
	

	Vending 

Machines


	
	

	Exit 

Lights


	
	


	4. Classrooms
	 Observations
	 Issues / Questions / Suggestions

	Lighting


	
	

	Computer


	
	

	Media 

Equipment


	
	

	Other 

Equipment


	
	


	5. Restrooms
	 Observations
	 Issues / Questions / Suggestions

	Lighting/Motion

Sensors


	
	

	Water

Use


	
	

	Hot 

Water


	
	


	6. Cafeteria
	 Observations
	 Issues / Questions / Suggestions

	Food 

Preparation 

Equipment


	
	

	Ventilation


	
	

	Dishwashing


	
	

	Refrigerator


	
	

	Freezer


	
	

	Vending 

Machines


	
	


	7. Physical Ed.
	 Observations
	 Issues / Questions / Suggestions

	Gym 

Lighting


	
	

	Locker 

Rooms


	
	


	8. Pool
	 Observations
	 Issues / Questions / Suggestions

	Pool 

Facilities


	
	


	9. Outside
	 Observations
	 Issues / Questions / Suggestions

	Building 

Entrances


	
	

	Windows


	
	

	Night/Security 

Lighting


	
	

	Athletic 

Facilities


	
	

	Landscaping


	
	


Additional Notes: ___________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Building Energy Management Brief
By now you’ve become knowledgeable about many ways to save and manage energy in your school.  You will review the best of what you have learned in a two-page brief on the topic.  You are to describe the three best actions that each of four different groups of people within the building can take to save, conserve, or manage energy.  The four groups of people are: 

Custodians
Administrators
Teachers
Students 

In addition, you will describe three changes that could be made to your school building to make it more environmentally sustainable, or "green."

1. Grading--your brief will be graded by the quality of your ideas, and how well you communicate them within the structure of this assignment:

1-1.
Demonstrate what you have learned during this lesson in what you write.

1-2.
Follow the directions given in this assignment guide.


2. Content and Organization--you will develop your thinking and the recommendations in your brief in this manner:

2-1.
Give your brief a short, appropriate title.

2-2.
Write an opening paragraph before you describe your actions and recommendations.  In this paragraph: 

a. Introduce your topic to your readers

b. Gain your reader's interest

c. Describe why your topic is important to them

2-3.
Make a listing of the three best actions each of the four groups of people within the building can realistically take to conserve or manage energy.  You may place the groups in any order that makes sense to you.  Then, for each group:

a. 
Label the group.

b.
Number your actions, 1-3.

c.
Put your actions in order starting with the most important action that group can take.
d. 
Describe each action and underline the action.  Then tell what the action will affect and why 

it is important.  An example is given, below:



Custodians

1.
Custodians should continue to program heating, cooling, and lighting for

energy savings.  Without this, our school will waste energy and money 

during times when energy isn't needed.  Custodians should do their best to 

program the school to use energy when it is the cheapest, trying to avoid 

using energy when it is expensive, while maintaining a safe, comfortable 

school environment.

2-4.
Recommend three physical changes that can/could be made to the school to make the building more sustainable, or "green."

a.
Number your recommended changes, 1-3.

b.
Put them in order starting with the most important recommendation.
c. 
Describe each change and underline it.  Then tell what the change will affect and why 

it is important.

2-5.
Conclude your brief with three paragraphs:

a. First, you will review what the school is doing well to save, conserve, or manage energy.

b. Second, you will summarize what the school can do to better save, conserve, or manage energy.

c. In the final paragraph you will recap your thoughts and persuade your readers that it is important for the school to do the things you have described.

3. General Directions for the completion your brief:

3-1.
The entire brief is to be word-processed and is to be no more than three pages in length.

3-2.
You will submit 2 identical copies of your brief for grading.  Save your assignment on a flash drive or your hard drive each and every time you work on it, and it its final form.

3-3.
Use a conservative font for the part of the assignment where you are describing your actions.  

You may use other font styles, sizes, and colors for titles, subtitles, etc.  Be creative, if you like, but tasteful.

3-4.
Single space between lines, double space between paragraphs (like this handout is spaced).  You may use a two-column or three-column format if that is what you prefer. 

3-5.
Use a larger type size for your title.  Make it stand out.  

3-6
Just below the title put your name. 

3-7.
Naturally, you are to do your own work in your own words.

3-8.
You are welcome and encouraged to do something (or several things) to make your finished product stand out (in a tasteful way).  Some ideas: colored paper; border; clip art, or making this assignment into a brochure.  See your teacher about other ideas.  However, be clear on this point....you are not required to do any of these "extra" things!  It is the quality of your ideas, their written expression, and your ability to follow directions that will determine your grade.  

Your Building Energy Management Brief is due: 

________________________

Unit 2, Lesson 3: My School's Energy Report Card

Instructor’s Guide

Objectives:

Students will understand the energy rate structures that govern how their school is billed for its 

energy use.


Students will understand how various energy systems deliver climate control and other services 

within their school building.

Students will understand, in a general way, the monetary cost, natural resource use, and air 

emissions consequences of their school's energy use.


Students will understand, in a general way, the monetary cost, natural resource use, and air 

emissions consequences of the energy wasted in their school.


Students will determine how effectively their school uses its energy.

Students will understand specific actions individuals can take to conserve energy within their 

school building.


Students will understand basic concepts of "green" or sustainable building design.


Students will professionally report on their energy findings from research and a building energy 

tour.

Wisconsin Model Science Standards Addressed: 

Science Connections, A.12.6:  Identify and, using evidence learned or discovered, replace inaccurate personal models and explanations of science-related events. 

Science Connections, A.12.7:  Re-examine the evidence and reasoning that led to conclusions drawn from investigations, using the science themes. 

Science Inquiry, C.12.2 Identify issues from an area of science study, write questions that could be investigated, review previous research on these questions, and design and conduct responsible and safe investigations to help answer the questions 

Science Inquiry, C.12.3 Evaluate the data collected during an investigation, critique the data-collection procedures and results, and suggest ways to make any needed improvements 

Science Inquiry, C.12.6:  Present the results of investigations to groups concerned with the issues, explaining the meaning and implications of the results, and answering questions in terms the audience can understand. 

Earth and Space Science, E.12.4:  Analyze the benefits, costs, and limitations of past, present, and projected use of resources and technology and explain the consequences to the environment. 

Science Applications, G.12.3:  Analyze the costs, benefits, or problems resulting from a scientific or technological innovation, including implications for the individual and the community. 

Science Applications, G.12.5:  Choose a specific problem in our society, identify alternative scientific or technological solutions to that problem and argue its merits. 

Science in Personal and Social Perspectives, H.12.5 Investigate how current plans or proposals concerning resource management, scientific knowledge, or technological development will have an impact on the environment, ecology, and quality of life in a community or region.

Science in Personal and Social Perspectives, H.12.6:  Evaluate data and sources of information when using scientific information to make decisions. 

Science in Personal and Social Perspectives, H.12.7: When making decisions, construct a plan that includes the use of current scientific knowledge and scientific reasoning 

The Main Thing:

This activity brings several important energy themes together and places them into a coherent whole—the school building.  In the first part of the activity, students will learn how energy is billed for a school building.  From this, they can begin to see how and where conservation and efficiency efforts should be directed.  They will also see how individual users of the building are essentially, energy managers.  The individual decisions of each user—each energy manager—will determine how effectively or wastefully energy resources and money are used.  Individual user decisions also determine and reflect the energy use culture of the building.  Students will then conduct an actual energy tour of their school.  From this, they will recommend where opportunities for energy and cost savings might be found using their school as a real case study.  

The school will benefit from useful recommendations on how to save energy and money and having students within its walls that are more conscious of their energy use.  More importantly, students will benefit from understanding how energy is billed and from considering a wide variety of potential energy savings possibilities for their building in a real-life setting.  They will also have participated in a building energy tour—not too far removed from a building energy audit.  Take the time to point out that energy auditing is a professional vocation.  It is also a vocation that is considered a gateway vocation to other career possibilities, many of them in fields involving renewable energy.

Activity and Teacher Notes:
This is a very meaningful and rewarding lesson that will require good preparation and coordination.  The lesson will take several days to complete.

Lesson Preparations: This lesson cannot go forward without someone who is comfortable and competent to do an energy tour of your school building.  You will probably have to bring someone into the school to do this, at least the first time.  If it is someone who is skilled at performing an energy audit, be sure to inform them from the beginning that what you want and need is an energy tour.  An energy audit is far more formal, usually involves engineers and facilities people, and involves details and reporting far beyond the scope of this lesson.  What you will need is someone who knows their way around a building from an energy standpoint, can describe to students how various energy systems within the school work, can point out both positives and negatives with building energy conservation, and can describe how users can affect building energy management.  Ideally, you will engage an experienced energy auditor, but the auditor will conduct a building energy tour for you.

You may be able to lead the energy tour if you are, or become, experienced at it.  If you have any doubts about how to knowledgeably or safely conduct a tour--don't.  Arrange for an energy tour guide to conduct that part of the lesson.  Your building engineer or a school facilities person may be able to conduct the energy tour.  However, building engineers are not always well trained in conducting an educational energy tour and communicating in front of a group of students.  If your building engineer will not be able to conduct the tour, you will have to look for a guide from outside of your building.  Wisconsin Focus on Energy is a great contact for such a person.  Your CESA or Wisconsin Public 

Service may be in a position to assist you.  Consider also seeing if the parent of a student you know has expertise in this area.  

Be sure to arrange for your tour through your building engineer.  You will need to see parts of the school that are normally off limits to students and faculty; parts of the building even you have probably never seen.  Even if they won't be able to lead the tour for you, be sure to invite your building engineer to participate.  The whole energy tour is simplified if they are part of it, since then you are sure to have access to all of the areas you need to see.  Also, your engineer will know if there are any special safety issues that need to be addressed in areas of the building that are foreign to you.  In the same way, be certain to ask your building principal(s) for permission, and invite them along on the energy tour.  

If the guide you secure has never been in your school before, you will need to meet beforehand to discuss the building energy tour and your lesson.  Your building engineer and/or principal should take part in that meeting as well. 

A good energy tour is likely to take more than one class period, so arrange your schedule with your guide, building engineer, and principal(s) accordingly.  Your guide will probably be available for only one day.  On that day, it's advisable to tour those areas of the building that take best advantage of your guide's expertise.  You will complete the energy tour on a second day, addressing parts of the building that are more familiar to you and your students, and that may not require a great deal of specialized information to talk about.

Be sure to review your SolarWise photovoltaic installation as part of your building energy tour.  If it is possible to do so safely, go up on your rooftop to look at it.  If not possible, show pictures of it and take your students to the location of your DC to AC inverter.  Review with your students how your system works, and your school's history with the SolarWise for Schools program--the year your system was acquired, lessons your students may have used, Solar Olympics participants from your school, and so on.

During the tour, the Building Energy Tour handout provides a place for students to take directed notes.  Once you know the actual, physical path your tour will take, you may wish to rearrange (digitally cut and paste) the Building Energy Tour handout to conform to that order, adding and eliminating features as necessary.  After the tour is complete, student assessment takes the form of a word-processed Building Energy Management Brief.  Instructions for the brief are provided in handout form.  You are welcome to digitally alter this form to suit your needs as well.

Conducting the Lesson:  

Prior to the energy tour, there is some student research to be done, and a PowerPoint for students to view.  These two could be done in any order, but it makes the best sense to have students view the PowerPoint first.

The PowerPoint presentation is titled School Energy Rate Structures.  It is designed to help you and your students understand how the school is charged (billed) for its energy.  Understanding this is one of the keys for determining how the school should manage its energy use.  Student handouts to accompany this PowerPoint are provided in a separate Word file titled Rate Structures.  They are provided in color so that they may be reproduced in color to match the PowerPoint.  

It should be pointed out that it is possible to conduct this lesson without reviewing the concept of energy billing and going through the School Energy Rate Structures PowerPoint.  Consider your aims carefully in making a decision to take this out of the lesson.

Some (comparatively mild) student research should be done after the PowerPoint.  The general idea is for students to learn how people "in the business" conduct an energy audit.  Use the websites recommended for this lesson for that purpose.  Some of the websites describe how an audit is done.  Others show forms that people complete while performing an energy audit, some of which are quite complex.  Again, the idea is for students to learn in a general way how their building energy tour will proceed.  
Students will also review a website on "green building."  This will introduce them to the materials often used to construct or remodel a building with energy conservation and environmental sustainability in mind. It will also introduce your students to practices used to operate a building with a view to energy savings and sustainability.

Student research, combined with the School Energy Rate Structures PowerPoint should enable students to complete the Pre-tour portion of the Building Energy Tour handouts.  The completion of this work in preparation for the building energy tour is important.

Prior to performing the energy tour, take the time to have students preview the written assessment for this lesson, the Building Energy Management Brief.  Previewing it will help students view the school building critically and develop useful questions during your energy tour.  Previewing will also help them understand what they will need to know to be successful in completing their Building Energy Management Brief.

With good planning, the energy tour should go smoothly and well.  For most people in the group it will be: 

· the first time they've been part of a building energy tour or audit, 

· the first time they've seen parts of the building that govern building climate and other energy services, 

· the first time they've ever considered energy use on a building-wide basis, and 

· the first time they've ever carefully examined how individuals contribute in big ways to energy use--both positively and negatively.  

Students should take directed notes on the Building Energy Tour handouts provided for that purpose.  For most people, the entire energy tour experience is a real "eye opener." 

Be sure to emphasize at some point during this lesson that energy auditing is a professional vocation.  It is often a gateway job to other opportunities, some of them in the field of renewable energy.  You may wish to ask your tour guide and building engineer to review their academic and professional training, and career path for the group.

After the energy tour and its discussion are complete, student assessment takes the form of a word-processed Building Energy Management Brief.  Hopefully, the quality completion of this brief will match the level of interest students showed during your school building energy tour.  
Much of the discussion about how to do the research, complete forms, take notes, and the like has been left out of these teacher notes.  So much of how you approach each of those items depends on your students, and your preparation for this lesson.  Take time to carefully consider your audience and take time to discuss each part of the lesson to your, and their, level of comfort.  Structure the lesson for success.

There are many other contexts into which this lesson could be placed, many directions in which discussions about this lesson could lead, and extensions that could be added to this lesson.  Time, experience, and interest will govern much of what you can do.  

A very authentic extension would be to have an energy management recommendations meeting.  Invite your principal and building engineer, especially if they accompanied you on the energy tour.  Invite your tour guide.  You may wish to invite one or several interested school board members.  In the meeting discuss and develop specific, sensible energy management recommendations for your school or your district.  Develop ideas on how to carry those recommendations forward.  This would be an excellent extension of this lesson, and great experience for everyone involved.
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