
        UNIT 3: ENERGY RESOURCES  

                   TEACHER OVERVIEW 

 
Units 1 and 2 focused on energy resources and energy efficiency. They explored energy and its forms                 
and the costs and benefits of energy resources that are currently available. Unit 3 explores in depth the                  
energy resources that are abundant in Texas. Texas is at the forefront of the energy industry in the                  
nation, both with natural resources and refining capacity. 
 
TEXAS ENERGY RESOURCES 
 
The State of Texas is fortunate to have a rich supply of renewable and nonrenewable energy sources.                 
Here are some quick facts about energy in Texas according to the U.S. Energy Information               
Administration: 
 

● In 2016, Texas was the leading crude oil-producing state, producing more than one-third 

of the nation’s crude oil.  

● As of January 2017, the 29 petroleum refineries in Texas had a capacity of over 5.6 

million barrels of crude oil per day and accounted for 30% of total U.S. refining capacity. 

● Texas accounted for over 25% of U.S. marketed natural gas production in 2016, making 

it the leading natural gas producer among the states. 

● Texas leads the nation in wind-powered generation capacity with more than 21,450 

megawatts since 2014. Texas wind turbines have produced more electricity than both of 

the state's two nuclear plants.  

● Texas is the nation's largest producer of lignite coal. About 40% of the coal-fired power 

plants in Texas burn lignite for electricity generation.  
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Table 1:  Texas primary energy consumption by source (2016) 
 

 
 
 

Table 2:  Texas primary energy consumption by  end-use sector (2016) 
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Engage: Where in Texas? 
See Worksheet: Where in Texas? 
 
This activity will acquaint the students with the location of natural resources and power plants in Texas.                 
Discuss as a class where the energy used every day comes from.  
 
OBJECTIVE 
 
The objective of this unit is to:  

● familiarize students with the location of natural resources and power plants in Texas,  
● investigate how natural resources such as water, oil, and natural gas are stored underground in               

rocks, 
● delve deeply into the primary energy resources, and 
● investigate how hydraulic fracturing (fracking) has made massive oil and gas resources available. 

MATERIALS 
 

● See worksheet Where in Texas?, computer with internet access, pencil, colored pencils, Texas             
map 
 

Guiding questions: 
● Does your local city have its own power plant? (At this point they may not know.) 
● What natural resource is used to produce the electricity? (Accept any ideas they have.) 
● Where does that natural resource come from? (Answers will vary; at this point, accept their               

ideas.) 
● Where does the gasoline come from that powers their parents’ cars?  

 
Students probably will not know the answers to these questions at this point. The idea is to get them                   
started thinking about the natural resources we have in Texas and how they are used to produce the                  
energy we use every day. 
Place the students in groups of two with one computer per and make sure all have located the web site                    
http://www.eia.gov/state/?sid=TX. You may have to guide them in using the map. There is a              
tremendous amount of information on the map that can be observed by checking and unchecking               
different layers. The worksheet questions are designed to help them observe closely and make              
connections between different map layers. 
After completing the activity, discuss the questions as a whole class. Emphasize any ideas that have                
changed from before exploring the map. 
 

Explore: Making a Sedimentary Rock & Porosity and Permeability of Rock 
(See worksheets:. Making a Sedimentary Rock and Porosity and Permeability of Rock) 
 
The fossil fuels that are so abundant in Texas are found stored in sedimentary rocks, which are formed                  
from bits and pieces of other rocks and may include sand, clay, pebbles, seashells, and pieces of organic                  
matter such as leaves. These bits and pieces settle out of water or are deposited by wind and build up in                     
thick layers so that the lowers layer are under great pressure. Then minerals in water flowing through                 
the buried sediments crystalize and bond the pieces into solid rock. The rock layers which form deep in                  
the Earth may then be uplifted and exposed at the surface. In the Texas panhandle, Palo Duro Canyon                  
was formed during the Pleistocene as the Prairie Dog Town Fork of the Red River cut down into rock                   
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layers that were deposited millions of years ago. The rock layers exposed in the canyon include                
sandstone, shale, siltstone, and conglomerate and most of those visible were deposited during the              
Permian and Triassic Periods. Fossils of animals such as phytosaurs, amphibians, fish, saber-toothed cats,              
rhinoceroses, and tortoises are found in different layers. The type of animal fossils found in a rock                 
formation tells us something about the environment when the sediments were deposited. 
Lab Activity 1, Making a Sedimentary Rock, has students model lithification, or one way sedimentary               
rocks are formed. After the “rocks” have dried, guide students in observing their rocks. Ask question                
such as: Can you see the salt? How does it hold the pieces together? Are there spaces between the                   
particles? What would represent fossils? 

This activity was adapted from Sedimentary Rock, and activity from Rockology 101 developed by the Rogers Group. 
 

Give students some common materials such as a kitchen sponge, a block of Styrofoam, a block of wood,                  
etc. and a cup of water and a dropper (or a dropper bottle). Do not tell them what to do; ask them what                       
they are going to do. They should conclude that they can put a drop of water on the different materials                    
and see what happens to each. Is the water absorbed or does it just sit on top of the object? Encourage                     
them to observe the objects closely and try to figure out why the water does what it does.  
 
Ask them guiding questions and encourage them to talk with each other to try to figure out what to do                    
and why the water responds differently on different objects. Then introduce Lab Activity 2, Porosity and                
Permeability of Rock. Have students predict what each of the samples they are given will do when water                  
is added to them. 
 
Notes:  
● Be sure to use gym chalk (magnesium carbonate) and not chalkboard chalk (calcium carbonate) for               

this activity. The chalkboard chalk dissolves too easily. You can order the gym chalk online or                
perhaps borrow some from the gymnastics team if your school has one. 

● Rock samples need to be small enough to fit into the graduated cylinder in order to find their                  
volume. You may need to break them up if they are too large. It is okay to use several small pieces                     
rather than one larger piece. 

● The water displacement method can be used to find the volume of the rock (an irregular solid).                 
Water’s density is 1g/mL, so 1 gram of water has a volume of 1cm3 or 1mL. For water: 

1g = 1cm3 = 1mL 
● Other types of rock can be used, e.g., scoria or basalt. Just be sure to include sandstone and shale so                    

that the relationship to drilling for oil is clear. 
 
This activity is modified from the Rock Porosity Experiment developed by Tori Hellmann, UCAR 
AirWaterGas Teacher-in-Residence, and found online at AirWaterGas NSF Sustainability Research 
Network. 
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Explain: Infomercial and/or Energy Resources Foldable 
(See worksheet: Energy Source Infomercial, Energy Resources Foldable) 
 
For this activity, students will develop an infomercial about Texas energy resources. Divide the class into                
9 groups. Assign each group an energy source: biomass, coal, geothermal, hydroelectric, natural gas,              
nuclear, petroleum, solar, and wind. Discuss what an infomercial is with the class. (An infomercial is a                 
long commercial that offers consumer information on a product as it entertains, often following the               
format of a TV program.)  Ask them to describe any they remember, and discuss what makes an                 
infomercial entertaining and notable. (Do they have a celebrity pitching the product? Are they funny? Do                
they have catchy tunes or catch phrases?) 
    
Have each group research its energy source using web sites such as 
http://www.eia.gov/kids/energy.cfm?page=2,  
http://seco.cpa.state.tx.us/energy-sources/, 
http://www.seco.cpa.state.tx.us/schools/infinitepower/docs/factsheet07.pdf 
https://comptroller.texas.gov/economy/fiscal-notes/2018/april/solar.php  
 
Each group will then create an infomercial of approximately 5-6 minutes in length with the objective of 
convincing the viewer to use their energy resource. The infomercial should demonstrate the advantages 
of your energy source. You may choose to have them present their infomercial live to the class (using 
PowerPoint® for background images) or to record their infomercial using a camera, iPad or phone and 
then play it for the class to view.  
 
NOTE:  You may need to emphasize that this assignment is actually a takeoff on infomercials. Where TV 
infomercials are basically trying to persuade people to buy something that they may not really want or 
need, the students are presenting factual information about an important energy resource.  
There is a free (to students) online storyboard creator, Storyboard That, that you may choose to have 
your students use to design their infomercial: 
http://www.ilovefreesoftware.com/29/windows/internet/free-online-storyboard-creator-storyboard-th
at.html.  
With thanks to the folks at http://www.omro.k12.wi.us/faculty/Jbish/sports/Infomercial%20Project.pdf 
for ideas on structure of this activity! 
 

Elaborate: Hydraulic Fracturing 
(See worksheet: Model Fracking) 
 
Texas is rich in natural energy resources. As we saw in the Engage activity, we have abundant fossil fuels,                   
especially oil and natural gas, as well as renewable resources such as wind, solar, and biomass. Over the                  
last decade there has been surge of interest in utilizing the rich resources of shale plays, which are large                   
shale formations containing significant amounts of natural gas along with some oil. In Texas, the Eagle                
Ford (south Texas), Barnett (Dallas-Fort Worth area), Barnett-Woodford (Permian Basin in west Texas)             
and Haynesville-Bossier (east Texas) cover hundreds of thousands of acres. Because shale is a “tight”               
rock (impermeable), the gas and oil stored there has been unavailable through traditional vertical              
drilling. However, the process of hydraulic fracturing, or fracking, opens the shale or other tight rock and                 
enables the oil and gas to flow into the well and up to the surface. Fracking fluid is injected into the well                      
at high pressure to start the oil and gas flowing. Fracking fluid is mostly water but also contains a                  
mixture of chemicals, and a proppant such as sand to “prop” the fracture open. The wells can be drilled                   
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either vertically or horizontally. Horizontal wells begin with a vertical wellbore and then the hole is                
gradually turned horizontally to follow the gas- and oil-containing formation. There may be several              
horizontal components from the original vertical wellbore and they may cover several miles. The Barnett               
Shale was the first in Texas to use horizontal drilling and hydraulic fracturing to produce oil and gas from                   
the dense shale rock. 
 
Students should be introduced to the process of shale formation and the location of Texas shale plays                 
through a slide show. Shale 101 
 
In order to understand how hydraulic fracturing helps remove the oil and gas from shale, do the activity                  
Model Fracking. To prepare for this activity, the gelatin needs to be mixed, poured, and cooled the day                  
before. For each gelatin bottle, put about 1 cup cold water into a 2-cup glass measuring cup and empty                   
the 4 packets of gelatin into the water. Allow to sit for a couple of minutes; then stir. Heat the water 1                      
minute on high in the microwave and stir to make sure all the gelatin is dissolved. Add another cup of                    
cold water and stir. Pour the gelatin into a clean 18-20 oz. plastic bottle and place in the refrigerator to                    
cool. 
 
Introduce the activity by showing the students a diagram of a stratigraphic column containing a deep                
shale play. Discuss with students how and where they might drill to reach the deposit, reminding them                 
that they can only drill about a 10-inch hole to reach the shale. 
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Here is an example from the Texas Panhandle. The red and green areas are the bed which contains the                   
oil and gas. Help the students to locate the area shown in the cross-section on the map in the lower right                     
corner. 
 
Lead the discussion to consider how more of the formation could be reached beyond the access of a                  
vertical well since the shale is impermeable. 
 
Then pass out materials and have students follow instructions to model the Hydraulic Fracturing 
(“Fracking”) process.  
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Figure 1. Bottle of gelatin with large straw inserted                               Figure 2. Making holes in smaller straw 
 

 

 

 
 
Figure 3. Fracked gelatin 

This activity is modified from Make a Fracking Model Activity, developed by UCAR AirWaterGas Teachers-in-Residence Shelly Grandell, Tori 
Hellman, and Rebecca Bradford and available online at https://www.airwatergas.org/resources/curriculum/make-a-fracking-model-activity/.  
For a more detailed description of the Hydraulic Fracturing (“Fracking”) process, visit these sites: 
http://www.fracfocus.org/hydraulic-fracturing-process 
http://www.usgs.gov/hydraulic_fracturing/ 
http://www2.epa.gov/hydraulicfracturing 
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 Where in Texas? 

 
In this activity we will explore where natural resources and power plants are 
located in Texas. 
 
Materials:  

● computer with internet access 
● pencil  
● colored pencils  
● Texas map 

Go to http://www.eia.gov/state/?sid=TX 
 
In the bottom right corner of the map, click on the arrows to enlarge the map to full 
screen. Then in the upper left, use the scroll bar to enlarge Texas to fill most of the 
screen. (The Escape button on your keyboard to get out of the large view and go 
back to the web site.) 
In the upper right corner, click on the Layers/Legend tab. When it opens, click on 
the red X to remove all of the symbols. 
Under Map Layers, click on the box next to All Coal Mines. Notice where they are, 
and mark them on your map using a black triangle. Now uncheck the Coal Mines. 
Create a color/shape key for each of the types of power plant on the table below. 
Go down to All Power Plants, and click on Biomass Power Plant. On your map, 
mark where these power plants are located, count approximately how many there 
are and then uncheck them. 
 
Do the same for each of the following types of Power Plants: Coal, Geothermal, 
Hydroelectric, Natural Gas, Nuclear, Petroleum, Solar, and Wind.  
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 Where in Texas Continued 
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                            Where in Texas Continued 
 
Think about where the oil and gas wells are located and where the 
Petroleum Refineries are located. Why are the refineries located where 
they are? How does the oil and gas get to the refineries? To find out, click 
on the Pipelines and Transmission button and look at where the different 
kinds of pipelines are located. You can click on each kind of pipeline 
individually and see where they go. 
 
Uncheck the Petroleum Refinery and the Pipelines and Transmission 
boxes and check the Natural Gas Processing Plant. Where are they 
located? Now check the Natural Gas Power Plant and see how the two are 
related. 
Uncheck the Oil and Gas Wells and check on Geothermal Potential. Notice 
the locations of the shaded areas. Uncheck the Geothermal Potential. 
 
Answer the following questions: 
 

● Which type of power plant is most common in Texas? Why do you 
think that might be? 

● How many geothermal power plants are located in Texas? Why do 
you think that is the case? 

● Where are hydroelectric power plants located? Why? 
● Most wind power plants are located in the west/northwest part of 

Texas. Why do you think this type of power plant is located near 
Abilene and Amarillo and not near Houston or Tyler? 

● Texas only has a few solar power plants, mostly located near Austin 
and San Antonio. Why do you think Texas has not invested in more 
solar power? 

● How does the location of the oil and gas wells relate to the location of 
the tight oil/shale gas plays and the sedimentary basins? 
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                                  Where in Texas Continued 

 Where are most of the petroleum refineries located? Why do you think 
they are located there? 
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Worksheet: Making a Sedimentary Rock 
Introduction 
 
Sedimentary rocks are formed from bits and pieces of other rocks and may 
include sand, clay, pebbles, seashells, and pieces of organic matter such as 
leaves. These bits and pieces settle out of water or are deposited by wind and 
build up in thick layers. Then minerals in water flowing through the buried 
sediments crystalize and bond the pieces into solid rock. The rock layers may 
then be uplifted and exposed at the surface. In the Texas panhandle, Palo Duro 
Canyon was formed as the Prairie Dog Town Fork of the Red River cut down into 
rock layers that were deposited millions of years ago. The rock layers exposed in 
the canyon include sandstone, shale, siltstone, and conglomerate. Fossils of 
animals such as phytosaurs, amphibians, fish, saber-toothed cats, rhinoceroses, 
and tortoises are found in different layers. The type of animal fossils found in a 
rock formation tells us something about the environment when the sediments 
were deposited. 
 
Materials (per group): 
● Bowl or container for mixing materials 
● Sand, silt, clay, small gravel, and a few crushed shell pieces and crushed dry 

leaves 
● Epsom salt 
● 250mL Beaker 
● Spoon 
● Small paper cup 
● Water 
● Hand lens 
● Rock samples such as sandstone and shale 

Problem:  
How do sedimentary rocks form? 
 
Procedure: 
● Measure 50mL of Epsom salt in the dry beaker and pour into the mixing bowl. 
● Measure 100mL of water in the beaker and pour into the mixing bowl. 
● Stir until most of the salt is dissolved. 
● In the paper cup, place about 3-4cm. of the mixture ingredients and mix 

thoroughly. Add enough of the salt solution to just cover the sand mixture. Mix 
well.  

● Let the mixture stand until dry (2-3 days). 
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● After the mixture is dry, cut off the paper cup. 
● Observe the “rock” closely. Can you see the salt? How does it hold the sand 

together? How does the rock you created compare to the actual rock 
samples? 

 

Worksheet: Porosity and Permeability of Rock 
 

Introduction 
 
Oil, gas, and water may be held in and/or move through rocks. How is this 
possible? In this lab activity, we will examine porosity and permeability of 
different types of rocks. 
 
Sedimentary rocks are able to hold fluids (liquids and gases) because of the 
physical properties of porosity and permeability. Porosity is the term used to 
describe how much pore space (space between the grains) is in the rock. 
Permeability refers to the ability of the fluids to move through the rock. Therefore, 
porosity describes the ability of the rock to hold a fluid and permeability is the 
measure of how easily the fluid can flow through the rock.  
In drilling for oil and gas, conventional drilling extracts oil and gas that flow easily 
through rock and collect in areas where they can easily be brought to the surface 
by drilling vertical wells. Unconventional drilling methods, including horizontal 
wells and hydraulic fracturing (fracking),  
 
In this experiment, we will demonstrate how different types of rock absorb water 
and relate this to where oil and gas are found. 
 
Materials (per group): 

● Small pieces of gym chalk (magnesium carbonate), * marble, pumice, 
granite, sandstone, and shale 

● 6 small clear plastic cups (8 oz. size)  
● Graduated cylinder (250 mL if available) 
● Electronic balance (or triple-beam if electronic is not available) 
● Water 
● Paper towels 
● Plastic wrap 
● Graph paper 

*Note: be sure to use gym chalk, NOT chalkboard chalk 
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Problem: 
Which of the rock types hold the most water after being soaked for several days? 
How does this relate to the porosity of the rocks? 
 
Prediction: 
 
 
 
Procedure: 
 
1.  Find the mass of each rock sample and record in the data table. 
2.  Determine the volume of each rock sample using water displacement and 
record. 
3.  Label each plastic cup with the type of rock, then place 200mL of water in 
each cup.  
4.  Place each rock sample its designated cup and leave it submerged for 10 
minutes.  
5.  After 10 minutes, remove each sample from its cup and dry off excess water 
with paper towels, find the mass of each and record. Replace the sample in its 
cup. 
6.  Repeat every 10 minutes for the rest of the class period. 
7.  After the last measurement, cover each cup with plastic wrap.  
8.  After 1 day, dry each sample, find its mass and record. Return samples to 
cups and cover. 
9.  Repeat step 8 twice more. 
10. After the 72-hour measurement, clean up your materials and complete Data 
Table 1. 
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Data Table 1 
 

Rock Type 

Volum
e of 
Rock 
(mL) 

Initial 
Mass 
(g) 

Mass after …. Overall 
Change 
in Mass  10 

min 
 

20
min 
 

30 
min 

 

40  
min 

 

24 
hrs 

 

48 
hrs 
 

72 
hrs 
 

Marble 
  

        

Chalk 
          

Pumice 
          

Sandstone 
          

Shale 
          

Granite 
          

  
 
 

  

16 
 

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. 
 



Porosity and Permeability of Rock Continued 
 
11. Complete Data Table 2, graph your results and answer the 
conclusion questions. 
 
Calculations: To find the porosity of each rock sample, compare the 
change in the mass of the rock sample to the volume of the rock 
sample.  
The change in mass relates to the volume of water absorbed by the 
rock, because for water, 1g = 1cm3 = 1mL. 
Use the following formula: 
 

Overall change in mass = Volume of Water 
absorbed 

 

 
 

Example: Water absorbed was 7mL and the volume 
of the rock sample was 35mL 
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Porosity and Permeability of Rock Continued 
 
Data Table 2 

 

Rock Type Total Volume of 
Water Absorbed 

Volume of Rock 
(from Table 1) 

Percent 
Porosity  

Marble    

Chalk    

Pumice    

Sandstone    

Shale    

Granite    

 
Conclusions: 
1. Which rock had the highest percent porosity?  
2.  Which type of rock has the potential to hold the most water, oil, or 
gas? Explain why. 
3.  If you were looking for a rock formation to hydraulically fracture to 
find oil or gas, which type of rock formation would you choose and 
why? Choose from granite, shale, or sandstone. (Hint: think about how 
porous each of these rocks is and how each was formed.) 
4. When a well is drilled and fracked, it often goes down through many 
layers of rock, including sandstone, shale and limestone, before 
reaching the layer of shale that contains oil and gas. Concrete is 
poured down around the outside of the well, forming a casing all the 
way down. Why is this important? (Think about the porosity of the 
different kinds of rock.) 
 

          This activity is modified from the Rock Porosity Experiment developed by Tori Hellmann, UCAR 
AirWaterGas Teacher-in-Residence, and located at AirWaterGas NSF Sustainability Research Network, 
https://www.airwatergas.org/resources/curriculum/rock-porosity-experiment/ 
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Energy Source Infomercial 
 
 

An infomercial is a long commercial that offers consumer information on a 
product as it entertains, often following the format of a TV program. 
Infomercials try to sell everything from jewelry and clothes to special car 
waxes to exercise tapes and diet foods.  
True facts about the infomercial: 
1.  The infomercial industry is worth over $200 billion. 
2.  Any infomercial 15 minutes or longer must disclose to viewers that it is a 
paid advertisement. 
3.  Political candidates may use infomercials to “sell” their views. 
The assignment:  You and your partners will create an infomercial of 
approximately 5-6 minutes in length with the objective of persuading the 
viewer to use your energy resource. The infomercial should demonstrate 
the advantages of your energy source. You may choose to present your 
infomercial live to the class (using PowerPoint® for background images) or 
to record it using a camera, iPad or phone and then play it for the class to 
view.  
You will want to include an introduction, 
an informative section, a demonstrative 
section, and a persuasive section, with 
transitions between sections. Finally, 
you will need to have a conclusion 
summarizing the main points. 
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Team Names: ____________________________________ 
 
Energy Resource: _________________________________ 

 
        Infomercial Rubric 

 
Infomercial Possible 

Points 
Earne
d 
Points 

Length: Infomerical lasted a 
least 5 and no more than 6 

minutes. 

5  

Organization: Information was 
presetned in a logical 
sequence. 

10  

Knowledge: Infomercial 
demonstrates full 
understanding of the energy 
resource. 

15  

Content: Info merical 
explained 
advatages/benefites of using 
the energy resource. 

15  

Presentation: Enthusiastic 
and attention-getting.  Used 
props to make infomercial 
realistic. 

10  

Professionalism: Infomercial 
shows reativity and speakers 
are easy to understand. 

10  

Average from peer 
evaluations. 

5  

Total Points 70  
Comments: 

 
 

 
   

20 
 

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. 
 



Storyboard  
 

Your storyboard must be completed and approved before creation of 
PowerPoint slides or filming begins. It is the place to plan what is going 
happen in your infomercial, and consists of images and narration lined up 
in sequence. You will start with your title and end with your credits (your 
names). In between, you will illustrate what will be shown as you are saying 
what you have written in the audio. If you are doing a video and if you have 
time and the necessary skill, you may edit your video on the computer and 
add music.  
 
Remember that your objective is to give factual information about your 
energy resource and to persuade the viewer that it is the best and that they 
should use it. 
 

Task Completion Form Check when 
finished 

Researched energy resource and took notes 

Planned presentation and completed storyboard 

Had teacher okay storyboard 

Planned any props that will be needed and who will bring them or 
found pictures to use 

Practiced the infomercial to be sure it will fit in the time frame 

Filmed infomercial or created PowerPoint® using your storyboard 

Presented infomercial to the class 
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     Energy Resource: ________________   Page ____ of ____ 
 

 
 
 
 
 
 
 
 
 
 
 

Audio: 

 
 
 
 
 
 
 
 
 
 
 

Audio: 

 
 
 
 
 
 
 
 
 
 
 

Audio: 
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Student Evaluation of Infomercial 
Group Names_______________________________________ 
 
1.  Engagement – did the infomercial hold your interest?  
 
 
 
 
 
2.  Knowledge – did the infomercial demonstrate that the 
producers understand the resource? 
 
 
 
 
 
 
 

3.  Significance – did the infomercial convince you of the 
advantages and benefits of using the energy resource in 
Texas? 
 
 
 
4.  Visual aids – did the infomercial use plentiful visual aids 
that helped explain the presentation? 
 
 
 
 
4. Overall Rating – what did you think?  
 
 
 
 
 
5. Identify one good part of the infomercial.  Keep it positive!  
 
 
 
6. Identify one area in which the infomercial could be 
improved.  (You must identify one area!)  
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Texas Energy Resources Foldable 
Directions: 
Construct your Accordion Book, following your teacher’s directions. Make 
the first page your title page, decorating it as you choose. Then each page 
will be titled one of the energy resources and give the following information.  
 
Decorate each page with a drawing to represent the form of energy. On the 
last page, write a paragraph (5-10 sentences) giving your opinion of what 
energy resource is the most practical for use in Texas and why.  
 
Neatness and completeness are important! 
 
Energy Resources:  biomass, coal, geothermal, hydroelectric, natural gas, 
nuclear, petroleum, solar, and wind 
 
On each resource page include the following information: 
● Name of resource 
● Description/definition – what kind of energy does it produce? 
● Renewable/nonrenewable 
● Advantages and disadvantages of use 
● Illustration 
● Where it is found/used 
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Model Fracking 
Introduction 
 
Shale deposits containing abundant energy resources are often 
thousands of feet deep within the Earth. They are considered 
unconventional reservoirs because the shale is impermeable and 
does not let the oil and gas travel through it into a well. In order to 
extract the oil and gas, the shale must be fractured, or broken up, 
creating pathways for the fluids to travel. In this activity, you will model 
how hydraulic fracturing enables the oil and gas to be brought to the 
surface. You will see how horizontal drilling enables the shale to be 
stimulated to produce more oil and gas. 
 
Materials (per group): 
 

4 packets unflavored gelatin 
Water 
1 empty 20 oz. plastic bottle, rinsed 
Plaster of Paris (to represent the fracking fluid) 
Large diameter straw (available at florist) 
Smaller straw to fit inside the larger straw 
Packing tape 
Ruler 
Thumb tack 
Syringe, 35mL 
Small bowl and spoon for mixing plaster 
Paper towels 

 
Model Fracking Continued 

Problem: 
How does fracking open up shale to allow fluids to flow through? 
Procedure: 

● Mix the gelatin the night before, pour into plastic bottle and chill 
overnight. 
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● Prepare the fracking tube by taking the longer, thinner straw and 
use a thumb tack to poke 5 holes on each side of the straw in a 
straight line. Start about 10mm from one end of the straw and 
make a hole every 5mm on each side. Use a small piece of 
packing tape to seal the end of the straw nearest the holes.  

● Lay the bottle of gelatin on its side. 
● Insert the large straw, rotating it slowly to bore a hole a little over 

half of the way to the bottom of the bottle. (Do NOT go all the 
way to the bottom.) 

● With your thumb over the end of the straw, twist and pull it out 
slowly so that the gelatin core will come out with the straw. You 
may have to reinsert and pull again to get all the gelatin. 

● Remove the gelatin core from the straw and carefully reinsert the 
large straw into the bore hole. It will represent the well casing. 
Cut off the end of the large straw, leaving about an inch above 
the mouth of the bottle. 

● Prepare the plaster of Paris by mixing 2 parts plaster to 1 part 
water, making enough to fill the syringe and straw. (1/2 cup of 
plaster mixed with 1/4 cup water makes enough for a 35mL 
syringe 

● Remove the plunger from the syringe and put aside. Pinch the 
end of the straw just above the holes and carefully fill the syringe 
and straw with the plaster of Paris (fracking fluid) using the 
syringe as a funnel to fill the straw. You may have to tap it to get 
the air out of the straw. You can tape the straw to the syringe at 
this point or just hold it firmly. Reattach the plunger to the syringe 
without pushing the fracking fluid out. (You may have to dip a 
little of the plaster out of the syringe. Be sure to have paper 
towels handy.) 

● Now insert the perforated end of the smaller straw into the well 
casing straw until the smaller straw extends about 3cm past the 
end of the borehole straw. 
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● Using firm, steady pressure on the plunger, inject the fracking 
fluid into the gelatin. Observe the fracture pattern of the gelatin. 

● You may leave the fractured gelatin until the plaster hardens and 
then cut away the bottle and discard the gelatin. The plaster cast 
of the fracture pattern can then be observed. 

● Sketch and label your model. 

Conclusions: 
● There are ways in which this model represents hydraulic 

fracturing and ways in which it does not represent actual 
fracking. Think about both the gelatin part of the model and the 
plaster part. Explain what makes and does not make them good 
simulations of the actual process. 

● What does the large straw represent? What would well casing 
actually be made of in oil wells? 

● Can you think of any improvements to the model that would 
make it more realistic? What are they? 

● If you made the fracking fluid a different density, how might it 
affect the fracture patterns formed? 

● Actual fracking fluid contains sand grains or other particles. Why 
are they necessary? (Remember that actual fracking may be 
taking place a mile or more underground.) 

● Why do oil and gas companies use hydraulic fracturing? What 
advantages does it have for oil and gas production? 

This activity is modified from Make a Fracking Model Activity, developed by 
UCAR AirWaterGas Teachers-in-Residence Shelly Grandell, Tori Hellman, and 
Rebecca Bradford. 
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https://www.airwatergas.org/resources/curriculum/make-a-fracking-model-activity/

