
 

 

 UNIT 2: ENERGY EFFICIENCY 

TEACHER OVERVIEW 

Energy Efficiency in Texas 

 

In order to be more efficient with our energy resources, we need to be sustainable in our practices. This                   

means wasting as little energy as possible so that we can be both environmentally and economically friendly.                 

Texas is an untapped reservoir of energy efficiency. In some of our leading industries, the percentage of                 

energy rejected is close to or exceeding the amount of energy that is actually being used. 
 

 

 
 

Source: Lawrence Livermore National Library and the Department of Energy (https://flowcharts.llnl.gov/commodities/energy) 
 

The total amount of energy rejected is so vast that it would be able to power every household in Texas for                     

upwards of 4 years. What's more, it could power the city of Houston for 65 years, the city of Austin for 151                      

years, and the city of Waco for a staggering 1,153 years. Imagine the difference we could make if we could                    

make our current resources go further. By cutting down on energy waste and utilizing our resources to their                  

full potential, we can ensure that our energy production will continue to meet the needs of our ever-growing                  

population. 
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Use of Energy 
 

Using external energy sources is a human activity. Unlike other organisms, we transform our environment by                

capturing external energy sources and use those energy sources for food preparation; to light our homes,                

schools and other buildings; to warm and cool our enclosed spaces; to power technology; to transport us as                  

well as goods from place to place; and generally to live the lives to which we are accustomed. 
 

Although we may be unable to choose the energy source that produces the electrical current to light the                  

room, there are many types of energy sources used to produce electricity and power the world. Often,                 

energy is chosen because of infrastructure and availability rather than efficiency. 
 

Knowledge of various energy sources, efficiency of the sources, capture of energy, and abundance, and               

availability can and will alter our reliance on single source energy supplies. The results of this knowledge will                  

become more critical as we discover ALL energy sources have pros and cons associated with them. 
 

Renewable and Non-renewable Energy 
 

It is important that we understand that all environmental issues are complex and interrelated. Three pivotal                

components of all environmental studies: environmental, social, and economic, must be addressed. Cessation             

of all non-renewable energy sources for the purpose of saving the planet would be devastating to us socially                  

as well as economically because we lack the infrastructure, supply of renewable energy sources and the                

efficiency to harness some types of perceived renewable energy sources. 
 

For these and other reasons there is debate as to the renewability and non-renewability of energy sources. 
 

A definition of renewable energy might include terms such as, “replaced or replenished by natural sources”                

or “not depleted by moderate use”. However, when we consider the manufacture of components used in                

some renewable energy sources such as solar or wind, we find they are not completely renewable and often                  

depending on large scale mining of rare earth minerals in remote places around the world. Additionally, the                 

environmental footprint of some renewable energy sources may exceed the footprint of some energy              

sources considered to be non-renewable. 
 

Non-renewable energy may be defined as “an energy source that exists in a fixed amount in our                 

environment” such as fossil fuels. With recent discoveries and technological advancements, some            

non-renewable energy sources may be more plentiful than previously thought and be able to be harnessed                

while protecting the environment. 
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Energy Sources: 

The following chart details where Texans get their energy. 
  

 

 https://www.eia.gov/state/print.php?sid=TX 
 

 
ACTIVITIES 

 
Engage: 

 

This activity will give the students an idea of how much they rely on energy sources every day and where that                     

energy comes from. Place the students in small groups of 2 - 4. Give them 5 - 10 minutes to list all the ways                        

they have used energy that day. 
 

Guiding questions: 
 

● What does the word energy mean? (the ability to do work) 

● What does the word work mean? (a force causing an object to move) 

● Does energy only refer to electricity? (no) 
 

As a large group have the students determine general purposes for energy: transportation, light, cooking,               
heating or cooling, entertainment, cleaning, etc. Then have the groups classify their brainstormed lists              

according to general purposes. This step could spark some discussion and debate. For example, watching TV                

or using a computer could be classified as entertainment. It could also be classified as a way to gain                   
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information. Guide their discussions by suggesting that there could be more than one correct answer.               

Encourage them to back their ideas with proof. If a student argues that watching TV is an example of                   

entertainment, their proof might be that they watch a specific TV show. 
 

Have each group record their ideas on a chart of their design. 
 

Explore: Energy Mind Map Activity 
 

(See worksheet: Energy Mind Map) 
 

In this explore activity; the students will become familiar with a variety of energy sources. The activity is                  

flexible enough that it can be assigned multiple ways: individually, in groups, whole class. If the teacher                 

assigns each group or individual to only complete one mind map about a single energy source, it is important                   

that they share their findings with others. The National Energy Education Development Project (NEED) has a                

great energy information book that your students can access as one of their sources of information. 
 

It is a comprehensive classroom resource containing fact sheets that introduce students to energy, and               

describe energy sources, electricity, consumption, efficiency, conservation, transportation, climate change,          

and emerging technologies. The information book can be used as a resource for many energy activities. 
 

Explain: Natural Gas 
 

The explain activity will trace Texas’ largest energy source, natural gas, from its formation to one of many                  

uses. Start the activity with a quick demonstration to ensure student understanding of one of the concepts                 

involved in the formation of natural gas. This activity can be done as a teacher demonstration for a whole                   

class or in small groups for a more hands-on approach. The supplies that you need are: 

 
● an empty 2-liter soda bottle, label removed 

● an unopened condiment package 

● water 
 
Before starting the demonstration, drop the condiment package into a cup of water to make sure that it will                   

only slightly float. For the demonstration, fill the soda bottle completely full with water. Drop the condiment                 

package into the bottle and seal the bottle with the lid. Have the students make some observations.  

Then, squeeze the sides of the bottle. This will make the condiment package drop to the bottom of the 
bottle. Questions to ask include 
 

● Why do you think the condiment package was floating at first? (Answers might include that it is less 

dense or that there is air in the package.) 

● What changes do you see in the outside of the packet? (Depending on the type of packet used, you 

may notice the outside of the packet becomes wrinkled when you squeeze the bottle.) 

● What do you think caused the package to drop to the bottom when the bottle was squeezed?                 

(Pressure caused the the compaction of the molecules in the packet which caused the packet to become                 

more dense. When the pressure is released, the molecules will spread apart again, making the packet less                 

dense). This demonstration shows how natural gas can be removed from underground wells. The natural gas                
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is compressed and when that pressure is released, the gas becomes less dense and will flow upward toward                  

the surface where it can be removed and processed. 
 
 

Elaborate: Poster Activity 
 

For this activity the students will be making a close examination of two different viewpoints of an energy                  

source. Texas is the only state in the nation with its own electric grid. Most of the electricity generated in                    

Texas is sold to the Electric Reliability Council of Texas or ERCOT. ERCOT then distributes that electricity to                  

customers such as homeowners, businesses, and industry. This means that the electricity used by those               

customers comes from a variety of sources including coal, natural gas, nuclear, wind, solar, biomass and                

hydroelectric energy. Divide the class into groups and assign one of the above energy sources to each group.                  

Have the students work individually or in pairs to create a poster that explores the pros and cons to their                    

assigned energy source. Topics to cover should include 
 

● Availability of resource 

● Cost 

● Potential Pollution 

● Impact to plant and animal habitat 

● Renewability 
 
 

The following chart identifies how Texans get their electricity. 
 

Source: https://www.eia.gov/electricity/data/state/ 
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Evaluate: Town Hall Meeting 

 

(See worksheet: Town Hall Meeting) 
 

To give students an opportunity to examine the issues surrounding using fossil fuels or alternative energy                

sources to supply our electricity needs, the students will participate in a mock town hall meeting. Each                 

student will be randomly assigned a part to play. After assigning their parts, give the students class time to                   

research all sides of the issue, discuss with like- minded citizens of the community what their opinions are,                  

and come up with a statement that expresses their viewpoint. 
 

ADDITIONAL LEARNING ACTIVITIES 
 

● Take a walk around your school and make notes about where you find signs of energy usage, (power                  

lines, neon signs, phone lines, office buildings or stores, street lamps, cars). Ask students where they think                 

the energy comes from. Do they think it is renewable or non-renewable? 

● Energy Bumper Sticker- Ask students to bring magazines and newspapers from home. Divide the class               

in teams according to the number of energy sources studied in class. Ask the students to create a bumper                   

sticker of a specific energy source assigned to them. Ask them to write their specific energy source in big                   

letters in the center of the bumper sticker. 
 

Allow them to use different artistic skills as desired to illustrate the following: a) What the energy source is; b)                    

How that energy source can be used in transportation; c) Which nonrenewable energy resource it could                

substitute. After completion of the bumper sticker, promote a class discussion by allowing the students to                

share with the class what they have created and analyzed. 
 

Reveal things that could be done to save energy and money. Have students complete chart. 
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Table 1: Energy use and reduction  

Fill in the following: 

Energy Use Activity How does this reduce energy use? 

Live close to regular activities such as work and school 

Use your body’s energy rather than another energy source like 

walk, ride a bicycle, use stairs 

Buy local food whenever possible – it’s more than just a healthy 

option 

Shipping, packaging, storage 

Line-dry laundry 

Turn off lights, computers, appliances when not in use 

Keep thermostat lower in winter and higher in summer 

Buy fewer disposable items and items with less packaging Shipping, packaging, processing, production 

all use energy 

Insulate homes and climate controlled structures 

Others 
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Town Hall Meeting 
 
                  You are a member of the Texas town of Live Oak Hollow. Live Oak 

Hollow is a small farming and ranching community. There is a nearby 
Texas State Park that has a small lake for fishing and canoeing. People 
visit the park during the spring, summer, and fall months to camp and 
hike. Because of the nearby state park, Live Oak Hollow has a few 
businesses that are attractive to tourists: a motel, several restaurants 
and a bait shop. Even though the park brings visitors to Live Oak 
Hollow, the town’s population is slowly shrinking. Most of the recent 
high school graduates have moved away in hopes of finding better 
jobs. As a result, several of the businesses in Live Oak have had to 
close. 

 

The mayor of Live Oak Hollow has called a town hall meeting to discuss 
a potential new business. Bluebonnet Gas Company has located a large 
natural gas reservoir near town. They are interested in adding several 
gas wells and a small gas processing plant outside of town. They would 
also need to build an office building in town. 

 
Your teacher has given you a new identity. After you have read the             
card, complete the information below. You may discuss your ideas          
with other people. 

 
Why would you be interested in going to a town hall meeting about the 
possibility of Bluebonnet Natural Gas coming to Live Oak Hollow? 

 
Would you be for or against having Bluebonnet Natural Gas build 
several gas wells and a processing plant? Why? 

 
Prepare a statement to read at the town hall meeting. You will only 
have 3 minutes to make your case for or against plans to bring 
Bluebonnet Natural Gas to Live Oak Grove. 
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Town Hall Meeting Continued: Community Member Identity Cards 
 

Mayor Tom Reeves 

Mayor Reeves has lived in Live Oak 
Hollow all of his life. After graduating 
from Live Oak High School he started 

working for a local construction company. 
He now owns his own construction 

company in addition to being a small 
town mayor. 

Maybell Reeves 

Maybell Reeves is the wife of the 
mayor of Live Oak Hollow. She has a 

small beauty parlor that she operates 
downtown. She employs three other 

people in her shop. Most of her 
customers are older women who come 

get their hair done every Saturday. 

                         John Highlander 

John Highlander teaches biology and 
environmental sciences at Live Oak High 
School. During the summer he likes to 

camp and hike. One of his favorite 
activities is taking pictures of wildlife. 

                         Sid Davis 

Sid Davis owns and operates a small 
motel on the edge of Live Oak 

Hollow. 
His motel has 16 rooms in it, but 

usually only 2 or 3 are rented out. He is 
very interested in bringing more 

tourists to Live Oak Hollow. 

 
Gloria James 

Gloria James is a truck driver. She has a 
CDL (commercial driver’s license) which 

allows her to drive any size truck, 
including trucks carrying hazardous 

materials. Her current job means she has 
to drive long distances. 

Dr.Ian Sutherland 

Dr. Sutherland has an office in Live 
Oak Hollow. He is very concerned 

about the number of children in Live 
Oak Hollow who have asthma. 

 
 
 
 

 
 

 

 

This curriculum has been developed in collaboration with Texas Christian University’s Energy Institute, the Texas Natural Gas Foundation, 
the State Energy Conservation Office and the Texas Regional Collaboratives at the University of Texas. 

 

10 



 

 

Larry and Judy Holtzer 

Larry and Judy own a ranch just outside of 
Live Oak Hollow. There is a large natural 
gas reservoir under their property. They 

do not own the mineral rights to their 
land. 

Eliza Johnston 

Eliza Johnston owns the Bean There 
Coffee Shop. Her coffee shop, located 
downtown, serves breakfast and lunch 

every day. 

 

Mavis Strayhorn 

Mavis Strayhorn is a naturalist. Her home 
is several miles out of town. She has 

installed solar panels on her roof and has 
a water collection system. 

Carlos Garza 

Carlos Garza is the supervisor for a 
state park that is close to Live Oak 

Hollow. The park has a small lake that 
attracts fishermen as well as migrating 

birds. 

Leo Pena 

Leo Pena and his family have lived in Live 
Oak Hollow for many years. Leo is a 

retired machinist who worked in a factory 
20 miles away. He was recently elected to 

be a city council member 

Grace Alonzo 

Grace Alonzo is a checker at the 
grocery store in Live Oak Hollow. Grace 

is also the mother of two young 
children. Her children like it when she 
can take them to the state park to hike 

and fish. 
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June Fischer 

June Fischer has started a small business 
at her home just outside of town. She 

raises and sells organic vegetables. She is 
investigating adding bee hives and 

harvesting honey to sell as well. Live Oak 
Creek is an important water source for 

her garden. 

Marian Wood 

Marian Wood is a 1st grade teacher at 
Live Oak Elementary School. Marian 
has noticed in recent years that the 
number of students in her school is 

shrinking because young families are 
moving away to find better jobs. 

Edith Plunkett 

Edith Plunkett is the president of the 1st 
National Bank in Live Oak Hollow. Most of 

the bank’s business involves small bank 
accounts for individuals and personal 
loans. She knows that in order for her 

bank to grow, she needs large commercial 
accounts. 

Clive Pullman 

Clive Pullman owns an engine repair 
shop. Most of his business involves 

repairing vehicles driven by the people 
of Live Oak Hollow. He also has the 

ability to work on repairing large truck 
engines. 

Junior Perez 

Junior and his family recently moved to 
Live Oak Hollow to help take care of his 

elderly grandmother. Junior works for an 
offshore drilling company and spends 

three weeks out of every four weeks on a 
drilling rig in the Gulf of Mexico. 

James and Lissa Martin 
James and Lissa Martin own and 

operate a lawn care and landscaping 
company. They design and maintain 

flowerbeds and other green spaces for 
several businesses and individual 
homeowners in Live Oak Hollow. 
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Town Hall Meeting Continued: Natural Gas Company Identity Cards 
 

Jasper Reed 

Jasper Reed is a plant manager for 
Bluebonnet Natural Gas Company in 

Juniper Grove.  He has come to Live Oak 
Hollow to see about the possibility of 

expanding the company and building an 
office and natural gas processing plant in 

Live Oak Hollow 

Marilyn Smith Marilyn 
Smith has worked for 

Bluebonnet Natural Gas Company for 27 
years. She started out as a field service 
technician and has worked her way up 

in the company. She is now a safety 
inspector. If Bluebonnet builds a new 

plant, she and her family would move to 
Live Oak Hollow. 

Shelby Moore 

Shelby Moore is an office manager for 
Bluebonnet Natural Gas Company in 

Juniper Grove. If Bluebonnet Gas 
Company opens an office and a plant in 

Live Oak, she would come live in Live Oak 
for a few months to help hire and train the 

office staff it would take to run such a 
large company. 

 
Terrance Deavers 

Terrance Deavers works for Bluebonnet 
Natural Gas Company as a mechanic. If 

Bluebonnet Natural Gas builds a plant in 
Live Oak Hollow, he plans on moving to 

Live Oak Hollow and working as the 
head mechanic for the company. 
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LITERARY CONNECTIONS 
 

● Oil by Christin Ditchfield 
 

● Wood by Christin Ditchfield 
 

● Coal by Christin Ditchfield 
 

● Water by Chrisitin Ditchfield 
 

● E is for Environment: Stories to Help Children Care for their World by Ian James Corlett 
 

● Our Earth: Keeping It Clean by Peggy Hock 
 

● Earth’s Resources by Sue Barraclough 
 

● Earth’s Natural Resources by Amy Bauman 
 

● Renewable Energy Sources by Andrew Solway 
 

● Our Earth; Clean Energy by Peggy Hock 
 

● Generating Wind Power by Niki Walker 
 

● Harnessing the Power from the Sun by Niki Walker 
 

● Nuclear Power by Tea Benduhn 
 

● The Lorax by Dr. Seuss 
 

● Reduce, Reuse and Recycle by Elizabeth Wallace 
 

● What if We Ran Out of Fossil Fuels? by Kimberly N. Miller 
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